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Control cabinet description  

 

Decanter Control cabinet with torque control  
inside Danfoss VFD FC 302 series 
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1) Before running the machine: 
 Retightening of all terminals inside the control cabinet 
 Switch on the main switch, and check the rotation of all motors. 

 

 

 

 

 

2) Start and stop of the Decanter 
 
Decanter start:  
Press button „Decanter start“ / Contact „Decanter start external“ is activated. 

 Main motor is started up in star-delta 
CAUTION: Heavy duty starting, switching over after approx. 2 min.  

 Secondary drive is started and operates at JOG- speed (25Hz) 
CAUTION: Adjusting the JOG- speed is only possible with prior consultation of WS 

 Start up timer counts, if time is elapsed, decanter is ready for operation.  
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Feed start: 
Press button „Feed on“ / Contact „Feed on external“is activated.  

 Contact „Actuating feed“ switches over and can be used for starting the product feed pump by 
the customer.  

 Timer „Switching on controller enable“ runs. If the time is elapsed, the torque controller inside 
the VFD will be activated. 

 Decanter is in production mode, and the torque controller is working. 
  

Feed stop: 
Press button „Feed off“ / Contact „Feed off external“ is activated. 

 Contact „Actuating feed“ switches off. 
 Timer „Switching off controller enable“ runs.  

Rest of the solids will be conveyed out of the decanter.  
If the time is elapsed, the torque controller will be disabled and the secondary motor runs with 
JOG- speed (25Hz). 

 Additionally the feed flushing valve will be opened when the production mode is switched off. 
The timer “Flushing” runs.  
If the time is elapsed, the valve closes automatically.  

 The decanter is ready for operation in stand-by mode. 
 
Adjusting of the torque: 
Press buttons “Torque +/-“ 

 The setpoint of the torque control will be increased / decreased accordingly. 
  
Decanter stop:  
Press button „Decanter off“ / Contact „Decanter off external“ is activated. 

 Main motor is switched off. 
 Timer „Postrunning / switching off conveyor screw“ runs. If time is elapsed, the secondary 

motor is switched off. 
 Decanter is off. 

 
Decanter flushing: 
Press button „Flushing“.  

 Feed flushing water valve will be opened.  
 The timer “Flushing” counts. 

If the time is elapsed, the valve closes automatically.  
 
Emergency stop: 
Press button „Emergency stop“ / Contact “Emergency stop external” is activated. 

 Decanter main motor is switched off immediately 
 Decanter secondary motor is switched off immediately, solids will not be conveyed out of the 

bowl. 
 Decanter bowl runs out.  

CAUTION: It can take some minutes, before the decanter bowl stands still. 
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3) Monitoring at the VFD display 
 
 
Upper status line: 

 Current status of the VFD with signs and 
graphics  

 
User data lines: 

 Revolutions per minute 
 Frequency 
 Motor current 
 Torque 

 
Lower status line: 

 Current status of the VFD as a text 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4) Signal exchange – Customer signals 
 
Emergency stop external Option to connect further emergency stop buttons. 
Decanter start / stop 
external 

Option to connect external start / stop buttons to start / stop the 
decanter. 

Decanter ready for 
operation 

Start up of the decanter is finished, there is no failure message, feed  
can be started. 

Common alarm At least one failure message is active. 
Feed on / off external Option to connect external on / off buttons to start / stop the feed. 
Actuating feed Signal can be used by the customer to start and stop the feed pump or 

the feed valve. 
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5) Failure messages and possible reasons 
 
Failure decanter PTC Decanter Main motor 

Pre-fuse decanter secondary motor has switched off 
Failure at the VFD decanter secondary  

Failure decanter running 
without feed 

Due to security reasons it is not allowed to run the decanter without feed 
longer than 30 minutes.  
If the time is elapsed, the decanter is switched off automatically. 

 

6) Timer 
 
 Default settings 
Star- delta switch over time decanter main drive 2 min  
Start up time decanter 2,5 min 
Postrun switching off conveyor screw 2 min 
Delay switching on controller enable 1 min 
Delay switching off controller enable 1 min 
Switching off decanter without feed 30 min 
Puls flushing 2 min 
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VLT® 3000 Series

Product Manual
Software version: 3.0 and 3.11

Warning:
Touching the electrical parts, even when the mains supply
has been switched off, can cause serious injury or death.
When using VLT® types 3002-3052: Wait 4 minutes
When using VLT® types 3060-3250: Wait 14 minutes

This product manual applies to all VLT® 3000 frequency converters with software
version 3.0 and 3.11:
* Version 3.0 covers VLT® 3002-3022, 200/400/500 V and VLT® 3032-3052, 400/500 V.
* Version 3.11 covers VLT® 3032-3052, 230 V, and VLT® 3060-3250, 380/500 V.
Where version 3.11 deviates from version 3.0 this is described.

The size and voltage of the frequency converter will be identified automatically on
start-up.
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Electrical safety

The frequency converter contains
dangerous voltages when connected
to the mains. Improper connection of
the motor or frequency converter may
cause equipment failure, serious in-
jury or death.

Therefore follow the directions in this
manual, as well as local and national
safety codes.

Touching the electrical parts, even
when the power supply has been
switched off, can cause serious injury
or death.

When using VLT® 3002-3052:
Wait 4 minutes.

When using VLT® 3060-3250:
Wait 14 minutes.

Warning

These rules concern
your safety

1. When repairs are undertaken, the mains
supply to the VLT® must be disconnected.

2. The “Stop/Reset” key on the frequency
converter’s keyboard does not
disconnect the power supply and may
therefore not be used as a safety
switch.

3. The unit must be properly grounded,
the user must be protected against
supply voltage and the motor against
overload according to national and local
codes.

4. The leakage currents to ground are
higher than 3 mA.

5. The factory setting does not incorpor-
ate protection against motor overload.
For this function parameter 315 is set
at data value “trip” [2] or data value
“warning” [1].

Note:
This function is initialised at 1.16 x rated
motor current (parameter 107).

Warning against
improper start

1. The motor can be stopped using di-
gital commands, bus commands,
references or local stop, while the
frequency converter is connected to
the mains. If personal safety requires
elimination  of any possibility of unin-
tended start, these stops will not be
sufficient.

2. The motor can start during parameter
   operation. Therefore always activate
    the ”Stop/Reset” key, after which

data can be changed.

3. A stopped motor can start if a fault
occurs in the frequency converter’s
electronics or after a temporary
overload, mains fault or faulty motor
connection.

CAUTION: It is the responsibility of the user or person installing the drive to provide
proper grounding and branch circuit protection for incoming power and motor
overload according to National Electrical Codes (NEC) and local codes.

For the
North American
market

The Electronic Thermal Relay (ETR) in UL listed VLT®'s provides class 20 motor
overload protection in accordence with NEC in single motor applications, when
parameter 315 is set for "TRIP" and parameter 107 is set for nominal motor
rated (nameplate) current. Effective from software version 1.10.
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About this manual

How to use this manual This manual has sections on the VLT®’s
performance and on installation and oper-
ation of the VLT®, as well as a section on
special conditions.

There is also a section on service and an
appendix for quick referral to factory set-
tings. The index can be a help if you wish
to look up a specific item in the manual.

For first-time Danfoss
VLT® users

If you have not used a Danfoss VLT® be-
fore, “Quick setup” will be a help, and also
“Installation” and “Operational instructions”.

Pay attention to the safety rules on page
2 before start-up.

If you already have experience with the
Danfoss VLT®, you will find the “Quick
setup” section most useful.

For experienced Danfoss
VLT® users

For more information see the other sec-
tions, of which “EMC-correct installation”
and “Special conditions” will be particularly
useful.

Available
documentation

The following chart shows what literature
is available on the VLT® 3000 Series.

Note that there can be deviations be-
tween different countries.

Option

Product
manual

MG.30.AX.02

Data sheet

MD.30.AX.02

All
users

Relay
option

MI.10.AX.YY

PC
Software

MZ.64.FX.YY

PROFIBUS
manual

MG.10.AX.YY

PROFIBUS
data sheet

MD.10.AX.YY

RFI
module

MI.62.FX.YY

RFI
option

MI.62.GX.YY

RFI - LC
module

MI.65.FX.YY

Clamp
module

MI.65.IX.YY

Brake
module

MI.62.GX.YY

LC
module

MI.65.FX.YY

RFI
option

MI.60.AX.YY

RFI
option

MI.60.BX.YY

Brake
resistor

MI.65.BX.YY

X = Revision of edition
YY = Language version
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In most cases In most cases it is sufficient to program
the VLT® according to items 1-10 (see
next page).

Note: All settings are based on factory settings, but the following must
be selected: 103, 104 and 105.
Screen for control cables, is mounted under terminal clamp according to
instructions on p. 57.

Connection example

Programming keys When the supply voltage is connected, the
VLT® is automatically in DISPLAY MODE
after start-up. Please note that the size and
voltage of the VLT® are shown on the
display during start-up. If the VLT® voltage
and size shown do not correspond to the
actual VLT®/mains voltage, the correct VLT®

size and mains voltage can be selected in
parameter 650.

A potentiometer 1 kΩ is connected to
terminals 50, 53 and 55, see connection
example.

External operation

Start the frequency converter by connecting
+24 V D.C. (terminal 12) to start (terminal 18)
and freewheel stop (terminal 27).

Start-up

Press      once to switch to MENU GROUP
MODE. From MENU GROUP MODE press

Menu

Menu     once to switch to MENU PARAMETER
MODE.

Use the Data key to switch to DATA MODE.
Data can now be changed.

The + and – keys are used to select a
group of parameters, one particular para-
meter or a data value.

Data values can only be changed using
the + and – keys. Pressing the Menu key
stores the new data value in the memory.
This also takes place automatically after 20
seconds if data values have been changed.

Quick setup
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Item Parameter Description Settings Display
1 000 Language Select: "English" ENGLISH
2 103 Motor output See nameplate and select closest setting
3 104 Motor voltage See nameplate
4 105 Motor frequency See nameplate

Items 1-4 must be carried out first.
5 106 Automatic Select: "On". ON

motor adaption The compensation menus 109-113 are now tuned automatically.
During automatic motor adaption the motor should be unloaded or
loaded at max. 50%.
Automatic motor adaption is not possible in connection with
parallel running of several motors on one VLT®. This also applies
to motor outputs which cannot be set in parameter 103, and
synchronous, reluctance and other specialised motors.
After tuning the VLT® is reset by pressing the Stop/Reset key and
restarted by pressing the Start key.
Note: During automatic motor adaption the motor will start
for a short period.

6 201 Min. frequency Set required frequency
7 202 Max. frequency Set required frequency
8 215 Ramp-up 1 Set required ramp time
9 216 Ramp-down 1 Set required ramp time
10 Start frequency converter This is by supplying terminals 18 and 27 with 24 V D.C. from

terminal 12 or by using an external 24 V D.C. voltage.

Quick setup

If the factory setting
has been changed

If the factory setting has been changed
initialisation must be carried out.

In most cases it is sufficient to program
the VLT® according to items 1-10.

Quick setup

Standard motor running in constant torque application without a brake module on the frequency converter

The following settings are also used for specialised motors and parallel coupled motors, or variable torque
application or when a brake module is mounted

Item Parameter Description Settings Display
1 100 Load For normal applications with constant torque:

Select: “Constant torque compensated” CT WITH COMP
For centrifugal pumps and fans:
Select: “VT medium” VT MODE-MED
For centrifugal pumps and fans with heavy start:
Select: “VT Medium CT Start” VT MED W/CT
For synchronous motors, parallel coupled motors or specialised motors
Select: “Constant torque” CT MODE

2 300 Brake option If brake option/module is used:
Select: “Applied” APPLIED

3 Start frequency converter This is by applying 24 V D.C. to terminals 18 and 27 from
terminal 12 or by using external 24 V D.C. voltage.

The following settings are used for local operation and start
Item Parameter Description Settings Display

1 003 Operation mode Select: “Local” LOCAL
2 004 Local reference Set required output frequency using the "+" or "−" keys.
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A frequency converter rectifies the a.c.
voltage to D.C. voltage and then converts
this D.C. voltage to A.C. voltage with
variable amplitude and frequency.

The variable voltage and frequency
supplying the motor make possible infinite
speed control of standard three-phase
asynchronous motors.

Control principle

1. Mains supply
3 x 200 / 220 / 230 V A.C., 50/60 Hz
3 x 380 / 400 / 415 V A.C., 50/60 Hz
3 x 440 / 460 / 500 V A.C., 50/60 Hz

2. Rectifier
Three-phase rectifier bridge rectifies
A.C. to D.C..

3. Intermediate circuit
D.C. voltage = √2 x supply voltage.

4. Coils in the intermediate circuit
Smooth the D.C. voltage and limit
the mains supply harmonics.

5. Capacitors in the intermediate circuit
Smooth- the D.C. voltage.

6. Inverter
Converts D.C. voltage to variable A.C.
voltage and variable frequency.

7. Motor coils
Advantages of motor coils:
• You can use longer motor cables
• 100% short-circuit and earth-fault

protected
• Unlimited switching at the output of

the frequency converter.
• Reduces du/dt.

8. Output
Variable A.C. voltage, 10 -100% of
the supply voltage.
Variable frequency: 0.5-120 / 0.5-500 Hz.

9. Control card
This section controls and monitors the
power and inverter section, which
generates the pulse pattern by means
of which the D.C. voltage is converted
to variable A.C. voltage and variable
frequency.

Introduction
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The features are obtained through a
special switching pattern: the switching
intervals are very short, which means high
switching frequency, and the six semi-
conductors of the inverter section are
alternately held inactive, in pairs, through-
out a 60° sine period. The current wave
form of the motor current closely resembles
that obtained on mains operation. The
switching pause in 60° of the sine period
also means that full-rated motor voltage
can be obtained – and inverter switching
losses are reduced by about one third.

The figures below show the switching
pattern and the maximum motor voltage in
relation to the mains voltage according to
the VVC principle and the traditional PWM
principle, respectively.

The full-rated motor voltage and the
perfect current wave form mean that the
Danfoss VLT® 3000 Series allows full mo-
tor performance without any derating –
just like running the motor on the mains.

Technology

VLT® 3000 Series frequency converters
use an inverter control system known as
the Voltage Vector Control (VVC)
developed by Danfoss.
The VVC principle is superior to the
traditional PWM (Pulse Width Modulation)
principle used in most modern frequency
converters in the following ways:
• Full-rated motor voltage at rated motor

frequency
• Near perfect resemblance to the

sinusoidal mains supply
• Extremely low switching losses, resulting

in high converter efficiency

U

V W

U

WV

0,50

0,00

1,00

-0,50

-1.00

0 60 120 180 300 360240

U-V U-W W-U

0,50

0,00

1,00

-0,50

-1.00

0 60 120 180 300 360240

0,866
U-V V-W W-U

Motor voltage and switching pattern with the traditional PWM principle

Motor voltage and simplified switching pattern with the Danfoss VVC principle

Switching pattern for phase U Single-phase voltage Phase-phase voltage for motor
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The VLT® 3000 Series is delivered with a
number of standard components which
you would normally have to buy separately
such as motor coils, mains reactor DC link
coil and galvanic insulation (PELV).

These components built-in as standard
give you the following advantages:
• Save space and reduce costs
• Simplify the installation as the

VLT® 3000 will meet most demands.

Factory programmed
U/f characteristics

Technology

Depending on the type of load, the
VLT® 3000 Series has dynamic adapting or
factory programmed U/f characteristics
(motor voltage/frequency) giving the
correct magnetisation of the motor, thus
ensuring optimum dynamic, accuracy or
efficiency.

It is possible to choose between 3 U/f
characteristics for VT operation, offering
the choice of optimising the start torque or
reducing the noise level or power losses
from the motor. A new parameter (106)
called “Automatic motor tuning” optimizes
the motor parameters at constant load
torque.

Constant torque CT
(Parameter 100)

1: VT low
2: VT medium
3: VT high

Quadratic torque VT
(Parameter 100)

Control accuracy Slip-compensated ±0.5% 5-50 Hz: VLT® 3011-3052
(depending on motor size) 10-50 Hz: VLT® 3004-3008

±1.0% 5-50 Hz: VLT® 3004-3052 (10-140% load change)
PID (closed loop) ±0.1% 5-50 Hz: (−140 - +140% load change)
Open loop (digital) ±0.01% 0.5-120 Hz

0.5-500 Hz
±0.05% Frequency resolution (digital)

(10-90% load change)

(frequency stability)
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It is easy for the user to program the
required functions on the keyboard of the
VLT® 3000 Series or via the terminals or
the RS 485 interface.

The digital technique used in the VLT®

3000 Series makes it possible to program
the different control inputs and signal
outputs, and to select 4 different user-
defined setups.

Programmable
control inputs and
signal outputs
in 4 setups

Protected against mains
disturbance

The VLT® 3000 Series is protected against
transients arising on the mains, e.g. when
you switch in power factor phase correction
capacitors or when the supply is subject to
lightning strikes.

Rated motor voltage and full torque can be
maintained down to 10% undervoltage on
the supply mains.

Low disturbance on
the mains

As the VLT® 3000 Series has coils in the
intermediate circuit built-in as standard the
harmonic generation is low.

This gives a good power factor, thus
reducing the harmonic load on the mains
supply.

Effective radio
frequency interference
suppression (EMC)

Technology

As standard the VLT® 3000 Series is
delivered with built-in motor coils. This
means that  it is possible to install a long

Current measurement in all three motor
phases gives perfect protection of the VLT®

3000 series in the event of short circuits or
earth faults on the motor terminals.

The continuous monitoring of the three
motor phases makes switching on the
motor cables possible e.g. by opening/
closing a contactor.

Long motor cables

Advanced
VLT® protection

cable between motor and frequency
converter without any additional coils.

Galvanic isolation With the VLT® 3000 Series safety isolation
is standard, as the high-voltage parts of
the power section are galvanically isolated
from the low-voltage parts of the control
section in accordance with VDE 0160/0106
(PELV).

Advanced
motor protection

The VLT® 3000 Series has a built-in electro-
nic thermal motor protection.
The frequency converter calculates the
motor temperature on the basis of voltage,
current, frequency and time.
Therefore it is superior to the traditional
bi-metallic protection where the altered
cooling conditions due to the speed control
are not taken into consideration.

The thermal motor protection is compar-
able with thermal relay in the motor cables.
To achieve optimum protection against
overheating of the motor when covered or
blocked, or in case the ventilation should
fail, it is possible to build in a thermistor
and connect this to the frequency con-
verter thermistor input (terminal 16, see
page 102).

The effective monitoring of the three supply
phases means that the VLT® 3000 Series
stops in the event of a missing phase. In
this way overloading of the inverter and the
capacitors of the intermediate circuit, which
would reduce the lifetime of the frequency
converter drastically, can be avoided.

The VLT® 3000 Series has built-in thermal
protection of the unit as standard. The
function turns off the inverter on thermal
overload.

The VLT® 3000 Series can be delivered with
an RFI filter complying with EN 55011.
Filters are available as options or modules.

Some VLT® types have a mains filter as
standard in compliance with grade 1, class A.
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Choice of frequency
converter size

The frequency converter must be chosen
on the basis of the actual motor current IM
at maximum load of the plant.

The rated continuous output current IVLT,N
must be equal to or higher than the
required motor current.

Sizing

Example:
In a heating plant (quadratic load)  the
pump motor is a 7.5 kW, 3 x 380 V, which
at max. load takes up 14 A.
Choose a VLT® 3008 which can supply
16 A (IVLT,N) continuously.

Mains: 3 x 200/220/230 V and 3 x 220/230/240 V (see technical data)Which one
to choose?

The VLT® types larger
than 3004 (3008 at 500 V) have
a higher output when using
quadratic load,
referred to as VT load
(variable torque).
Some technical specifications
might change from
CT to VT mode (e.g. the max.
motor cable length
decreases).

: Intermittent operation
: In continuous operation some specifications might change

CT VT CT VT CT VT

Typical shaft Constant output Constant output
VLT® type output current IVLT.N power at 230 V

[kW] [A] [kVA]
3002 1.1 5.4 2.1
3003 1.5 7.8 3.1
3004 2.2 10.5 4.2
3006 4.0 5.5 19 25 7.6 10.0
3008 5.5 7.5 25 32 10.0 12.7
3011 7.5 11 32 46 12.7 18.3
3016 11 15 46 61 18.3 24.3
3022 15 22 61 88 24.3 35.1
3032 22 30 80 104 31.9 41.4
3042 30 37 104 130 41.4 51.8
3052 37 45 130 154 51.8 61.3

CT: Constant torque
VT: Variable torque (quadratic load)
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Mains: 380/400/415 V
Typical shaft Constant output Constant output

VLT® type output current IVLT,N power at 415 V
[kW] [A] [kVA]

3002 1.1 2.8 2.0
3003 1.5 4.1 2.9
3004 2.2 5.6 4.0
3006 4.0 5.5 10.0 13.0 7.2 9.3
3008 5.5 7.5 13.0 16.0 9.3 11.5
3011 7.5 11 16.0 24.0 11.5 17.3
3016 11 15 24.0 32.0 17.3 23.0
3022 15 22 32.0 44.0 23.0 31.6
3032 22 30 44.0 61.0 31.6 43.8
3042 30 37 61.0 73.0 43.8 52.5
3052 37 45 73.0 88.0 52.3 63.3
3060 45 55 86.0 105 61.8 75.5
3075 55 75 105 139 75.5 99.9
3100 75 90 139 168 99.9 120
3125 90 110 168 205 120 147
3150 110 132 205 243 147 174
3200 132 160 243 302 174 217
3250 160 200 302 368 217 264

CT VT CT VT

CT: Constant torque
VT: Variable torque (quadratic load)

CT VT CT VTCT VT

CT: Constant torque
VT: Variable torque (quadratic load)

Sizing

Typical shaft Constant output Constant output
VLT® type output current IVLT,N power at 500 V

[kW] [A] [kVA]
3002 1.1 2.6 2.3
3003 1.5 3.4 2.9
3004 2.2 4.8 4.1
3006 4.0 8.2 7.1
3008 5.5 11.1 9.6
3011 7.5 11 14.5 21.7 12.6 18.8
3016 11 15 21.7 27.9 18.8 24.1
3022 15 22 27.9 41.4 24.1 36.0
3032 22 30 41.4 54.0 36.0 46.8
3042 30 37 54.0 65.0 46.8 56.3
3052 37 45 65.0 78.0 56.3 67.5
3060 55 75 77.0 96.0 66.7 83.1
3075 75 90 96.0 124 83.1 107
3100 90 110 124 156 107 135
3125 110 132 156 180 135 156
3150 132 160 180 240 156 208
3200 160 200 240 302 208 262
3250 200 250 302 361 262 313

CT VT

Mains: 440/460/500 V
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VLT® type 3002 - 3004, 200/230 V / VLT® type 3002 - 3008, 380/415 V / VLT® type 3002 - 3008, 440/500 V

Product range

RFI option RFI module RFI-LC module LC motor filter *) LC module Brake module Clamp module
175U0253 175U0252 175H6198/6199 175H5147

*) Made for Danfoss A/S by the firm Platthaus

Remote box
175H1788

IP 00 IP 54 IP 21 option IP 21 option
with fan without fan

175H7040/7008 175H1007/7007

1IP 21 option H1007 H1007 H1007 H7040 H1007 H1007 H1007 H7040 H1007 H1007 3) H1007 3) H1007 3)

IP 21 option with UL approval H7007 - H7007 H7008 - H7007 - - H7007 - - H7007 3)

RFI module for IP 00 / 21 H7037 H7037 H7037 H7037 H7037 H7037 H7037 2) H7037 2) H7037 2) H7037 2) H7037 2) H7037 2)

RFI option for IP 00 / 21 H7038 1) H7038 1) H7038 1) H7038 1) H7038 1) H7038 1) H7038 H7038 H7038 H7038 H7038 H7038

RFI option for IP 54 H7038 H7038 H7038 H7038 H7038 H7038 H7038 H7038 H7038 H7038 H7038 H7038

RFI-LC module for IP 00 - U0253 U0253 - U0253 4) U0253 - - - - - -

RFI motor filter option for unscreened motor cable H7083 H7083 H7083 H7083 H7083 H7083 H7083 H7083 H7083 H7083 H7083 H7083

RFI motor filter module for unscreened motor cable H7084 H7084 H7084 H7084 H7084 H7084 H7084 H7084 H7084 H7084 H7084 H7084

LC module for IP 00 U0252 U0252 - U0252 U0252 - U0252 U0252 - U0252 U0252 -

LC motor filter for IP 00 191G0216 - 191G0209 191G0217 - 191G0209 - - 191G0209 - - 191G0210

Clamp module for IP 00 H5147 H5147 H5147 H5147 H5147 H5147 H5147 H5147 H5147 H5147 H5147 H5147

Brake module for IP 00 / 21 H6198 H6199 H6199 H6198 H6199 H6199 H6199 H6199 H6199 H6199 H6199 H6199

Remote box H1788 H1788 H1788 H1788 H1788 H1788 H1788 H1788 H1788 H1788 H1788 H1788

Relay option H7063 H7063 H7063 H7063 H7063 H7063 H7063 H7063 H7063 - - -

PROFIBUS option H4696

Modbus Plus option contact Danfoss

PC software ( GB 175H2850) ( D 175H2876) ( DK 175H2877)

3002 / 3003 3004 3006 3008

Description 220 V 380 V 500 V 220 V 380 V 500 V 380 V 380 V 500 V 380 V 380 V 500 V
CT VT CT VT

All code numbers: 175XXXXX. CT: Constant torque / VT: Variable torque (quadratic load)
1) Can only be mounted in units with brake function. 2) The RFI filter option (175H7038) may be beneficial. 3) Only bottom can be used. 4) Forced cooling
needed.
"-" Cannot be delivered.

200 / 220 / 230 V 380 / 400 / 415 V 440 / 460 / 500 V
VLT®

Description kW Code no.type
VLT®

Description kW Code no.type
VLT®

Description kW Code no.type

IP 00 1,1 175H4131
IP 00 with brake 1,1 175H4132

3002 IP 21 (as option) 1,1 175H1007
IP 54 1,1 175H4133
IP 54 with brake 1,1 175H4134
IP 00 1,5 175H4135
IP 00 with brake 1,5 175H4136

3003 IP 21 (as option) 1,5 175H1007
IP 54 1,5 175H4137
IP 54 with brake 1,5 175H4138
IP 00 2,2 175H4139
IP 00 with brake 2,2 175H4140

3004 IP 21 (as option) 2,2 175H7040
IP 54 2,2 175H4141
IP 54 with brake 2,2 175H4142

IP 00 1,1 175H7238
IP 00 with brake 1,1 175H7239

3002 IP 21 as option) 1,1 175H1007
IP 54 1,1 175H7240
IP 54 with brake 1,1 175H7241
IP 00 1,5 175H7242
IP 00 with brake 1,5 175H7243

3003 IP 21 (as option) 1,5 175H1007
IP 54 1,5 175H7244
IP 54 with brake 1,5 175H7245
IP 00 2,2 175H7246
IP 00 with brake 2,2 175H7247

3004 IP 21 (as option) 2,2 175H1007
IP 54 2,2 175H7248
IP 54 with brake 2,2 175H7249
IP 00 4,0 175H7264
IP 00 with brake 4,0 175H7265

3006 IP 21 (as option) 4,0 175H7040
IP 54 4,0 175H7266
IP 54 with brake 4,0 175H7267
IP 00 5,5 175H7268
IP 00 with brake 5,5 175H7269

3008 IP 21 (as option) 5,5 175H1007
IP 54 5,5 175H7270
IP 54 with brake 5,5 175H7271

IP 00 1,1 175H1729
IP 00 with brake 1,1 175H1730

3002 IP 21 (as option) 1,1 175H1007
IP 54 1,1 175H1731
IP 54 with brake 1,1 175H1732
IP 00 1,5 175H1733
IP 00 with brake 1,5 175H1734

3003 IP 21 (as option) 1,5 175H1007
IP 54 1,5 175H1735
IP 54 with brake 1,5 175H1736
IP 00 2,2 175H1737
IP 00 with brake 2,2 175H1738

3004 IP 21 (as option) 2,2 175H1007
IP 54 2,2 175H1739
IP 54 with brake 2,2 175H1740
IP 00 4,0 175H1741
IP 00 with brake 4,0 175H1742

3006 IP 21 (as option) 4,0 175H1007
IP 54 4,0 175H1743
IP 54 with brake 4,0 175H1744
IP 00 5,5 175H1745
IP 00 with brake 5,5 175H1746

3008 IP 21 (as option) 5,5 175H1007
IP 54 5,5 175H1747
IP 54 with brake 5,5 175H1748
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VLT® type 3006 - 3022, 200/230 V / VLT® type 3011 - 3052, 380/415 V / VLT® type 3011 - 3052, 440/500 V

Product range

IP 20 IP 54 RFI option LC filter *) Clamp module

*) Made for Danfoss A/S by the firm Platthaus

IP 20 4.0 175H4449
IP 20 with RFI 4.0 175H4450
IP 20 with brake 4.0 175H4451
IP 20 with RFI + brake 4.0 175H44523006
IP 54 4.0 175H4453
IP 54 with RFI 4.0 175H4454
IP 54 with brake 4.0 175H4455
IP 54 with RFI + brake 4.0 175H4456

IP 20 5.5 175H4457
IP 20 with RFI 5.5 175H4458
IP 20 with brake 5.5 175H4459
IP 20 with RFI + brake 5.5 175H44603008
IP 54 5.5 175H4461
IP 54 with RFI 5.5 175H4462
IP 54 with brake 5.5 175H4463
IP 54 with RFI + brake 5.5 175H4464

IP 20 7.5 175H4465
IP 20 with RFI 7.5 175H4466
IP 20 with brake 7.5 175H4467
IP 20 with RFI + brake 7.5 175H44683011
IP 54 7.5 175H4469
IP 54 with RFI 7.5 175H4470
IP 54 with brake 7.5 175H4471
IP 54 with RFI + brake 7.5 175H4472

IP 20 11.0 175H4473
IP 20 with RFI 11.0 175H4474
IP 20 with brake 11.0 175H4475
IP 20 with RFI + brake 11.0 175H44763016
IP 54 11.0 175H4477
IP 54 with RFI 11.0 175H4478
IP 54 with brake 11.0 175H4479
IP 54 with RFI + brake 11.0 175H4480

IP 20 15.0 175H4520
IP 20 with RFI 15.0 175H4521
IP 20 with brake 15.0 175H4522
IP 20 with RFI + brake 15.0 175H45233022
IP 54 15.0 175H4524
IP 54 with RFI 15.0 175H4525
IP 54 with brake 15.0 175H4526
IP 54 with RFI + brake 15.0 175H4527

200 / 220 / 230 V 380 / 400 / 415 V 440 / 460 / 500 V
VLT®

Description kW Code no.type

IP 20 7.5 175H7272
IP 20 with RFI 7.5 175H7273
IP 20 with brake 7.5 175H7274
IP 20 with RFI + brake 7.5 175H72753011
IP 54 7.5 175H7276
IP 54 with RFI 7.5 175H7277
IP 54 with brake 7.5 175H7278
IP 54 with RFI + brake 7.5 175H7279

IP 20 11.0 175H7280
IP 20 with RFI 11.0 175H7281
IP 20 with brake 11.0 175H7282
IP 20 with RFI + brake 11.0 175H72833016
IP 54 11.0 175H7284
IP 54 with RFI 11.0 175H7285
IP 54 with brake 11.0 175H7286
IP 54 with RFI + brake 11.0 175H7287

IP 20 15.0 175H7288
IP 20 with RFI 15.0 175H7289
IP 20 with brake 15.0 175H7290
IP 20 with RFI + brake 15.0 175H72913022
IP 54 15.0 175H7292
IP 54 with RFI 15.0 175H7293
IP 54 with brake 15.0 175H7294
IP 54 with RFI + brake 15.0 175H7295

IP 20 22.0 175H1671
IP 20 with RFI 22.0 175H1672
IP 20 with brake 22.0 175H1673
IP 20 with RFI + brake 22.0 175H16743032
IP 54 22.0 175H1675
IP 54 with RFI 22.0 175H1676
IP 54 with brake 22.0 175H1677
IP 54 with RFI + brake 22.0 175H1678

IP 20 30.0 175H1679
IP 20 with RFI 30.0 175H1680
IP 20 with brake 30.0 175H1681
IP 20 with RFI + brake 30.0 175H16823042
IP 54 30.0 175H1683
IP 54 with RFI 30.0 175H1684
IP 54 with brake 30.0 175H1685
IP 54 with RFI + brake 30.0 175H1686

IP 20 37.0 175H1687
IP 20 with RFI 37.0 175H1688
IP 20 with brake 37.0 175H1689
IP 20 with RFI + brake 37.0 175H16903052
IP 54 37.0 175H1691
IP 54 with RFI 37.0 175H1692
IP 54 with brake 37.0 175H1693
IP 54 with RFI + brake 37.0 175H1694

VLT®

Description kW Code no.type

IP 20 7.5 175H4401
IP 20 with RFI 7.5 175H4402
IP 20 with brake 7.5 175H4403
IP 20 with RFI + brake 7.5 175H44043011
IP 54 7.5 175H4405
IP 54 with RFI 7.5 175H4406
IP 54 with brake 7.5 175H4407
IP 54 with RFI + brake 7.5 175H4408

IP 20 11.0 175H4409
IP 20 with RFI 11.0 175H4410
IP 20 with brake 11.0 175H4411
IP 20 with RFI + brake 11.0 175H44123016
IP 54 11.0 175H4413
IP 54 with RFI 11.0 175H4414
IP 54 with brake 11.0 175H4415
IP 54 with RFI + brake 11.0 175H4416

IP 20 15.0 175H4417
IP 20 with RFI 15.0 175H4418
IP 20 with brake 15.0 175H4419
IP 20 with RFI + brake 15.0 175H44203022
IP 54 15.0 175H4421
IP 54 with RFI 15.0 175H4422
IP 54 with brake 15.0 175H4423
IP 54 with RFI + brake 15.0 175H4424

IP 20 22.0 175H4425
IP 20 with RFI 22.0 175H4426
IP 20 with brake 22.0 175H4427
IP 20 with RFI + brake 22.0 175H44283032
IP 54 22.0 175H4429
IP 54 with RFI 22.0 175H4430
IP 54 with brake 22.0 175H4431
IP 54 with RFI + brake 22.0 175H4432

IP 20 30.0 175H4433
IP 20 with RFI 30.0 175H4434
IP 20 with brake 30.0 175H4435
IP 20 with RFI + brake 30.0 175H44363042
IP 54 30.0 175H4437
IP 54 with RFI 30.0 175H4438
IP 54 with brake 30.0 175H4439
IP 54 with RFI + brake 30.0 175H4440

IP 20 37.0 175H4441
IP 20 with RFI 37.0 175H4442
IP 20 with brake 37.0 175H4443
IP 20 with RFI + brake 37.0 175H44443052
IP 54 37.0 175H4445
IP 54 with RFI 37.0 175H4446
IP 54 with brake 37.0 175H4447
IP 54 with RFI + brake 37.0 175H4448

VLT®

Description kW Code no.type

RFI option for IP 20 / 54 H5353 H5355 H5353 H5355 H5353 H5355 H5355
Clamp module for IP 00 H5147 H5147 H5147 H5147 H5147 H5147 H5147
Remote box H1788 H1788 H1788 H1788 H1788 H1788 H1788
LC motor filter IP 00 191G0218-219-220 - 191G0202-203-204 191G0205-206-207 191G0210-211-212 191G0213 191G0214-215
PROFIBUS option H4696
Modbus Plus option contact Danfoss
PC software ( GB 175H2850) ( D 175H2876) ( DK 175H2877)

3006-3011 3016-3022 3011-3022 3032-3052 3011-3022 3032 3042-3052
Description

220 V 220 V 380 V 380 V 500 V 500 V 500 V

Remote box
175H1788

All code numbers: 175XXXXX.
"-" Cannot be delivered.
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VLT® type 3032 - 3052, 220/440 V, VLT® type 3060 - 3250, 380/440/500 V

Product range

NEMA 1/12
IP 21/54
only wall
mounting

Base
IP 20
RFI filter

NEMA 1/12
IP 21/54
 including
 base

NEMA 12
IP 54
RFI mounted
with filter,
including base

Optional
base for VLT®

3100-3150
mounting cabinet/
RFI filter

Brake module
NEMA 12
IP 54

NEMA 1/12
IP 21/54
without base
(option)

NEMA 12
IP 54
RFI mounted
with filter
without base
(option)

Remote box
175H1788

IP 21 45 175L30003060
IP 54 45 175L3007

IP 21 55 175L30013075
IP 54 55 175L3008

IP 21 75 175L30023100
IP 54 75 175L3009

IP 21 90 175L30033125
IP 54 90 175L3010

IP 21 110 175L30043150
IP 54 110 175L3011

IP 21 132 175L30053200
IP 54 132 175L3012

IP 21 160 175L30063250
IP 54 160 175L3013

380/440/500 V
VLT®

Description kW Code no.type

175L3535

175L3437

175L3490

175L3489

175L3414

175L3415

175L3534

175L3432

175L3419

175L3462

175L3563

175L3475

175L3439

Fuses
Description Amp Bussmann 3100 3125 3150 3200 3250

name 3060 3075

Input fuse 150 T-Tron JJS

Input fuse 250 T-Tron JJS

Input fuse 300 T-Tron JJS

Input fuse 450 T-Tron JJS

Input fuse 500 T-Tron JJS

Charge fuse 9 KT-9

Charge fuse 10 KT-10

Charge fuse 12 KT-12

Fuse for fan 1.5 FNQ-R-1-1/2

Voltage supply 5 KTK-5

Fuse 250 170L5021
1BK/75

Fuse 315 170L5015
1BK/75

Fuse, dynamic
brake 20 KTK-20

IP 21 22 175L45003032
IP 54 22 175L4503

IP 21 30 175L45013042
IP 54 30 175L4504

IP 21 37 175L45023052
IP 54 37 175L4505

Options

Brake module IP54 175L3656
Mounting cabinet with main switch, IP 54 175L3038

(175A)
Mounting cabinet with main switch, IP 54 175L3039

(200A)
Mounting cabinet without main switch IP 54 175L3653
RFI module IP20 VLT 3032-3052 175L3665
RFI module IP54 VLT 3032-3052 175L3666

220/230/240 V
VLT®

Description kW Code no.type

Description 3060 3075 3100 3125 3150 3200 3250

Brake module IP 54 175L3030 175L3031

RFI module IP20 175L3657 175L3658 175L3659  175L3660

RFI module IP54 175L3661 175L3662 175L3663  175L3664

Mounting cabinet IP54 with main switch 175L3038(175A) 175L3040(200A) 175L3042(400A)

Mounting cabinet IP54 with main switch 175L3039(200A) 175L3041(400A) 175L3043(600A)

Mounting cabinet IP54 without main switch 175L3653 175L3654 175L3655

Base for floor installation for VLT® - 175L3047 Included

Base for RFi/mounting cabinet IP54 - 175L3048 Included

PROFIBUS option 175H4754

Modbus Plus option Contact Danfoss

PC software ( GB 175H2850) ( D 175H2876) ( DK 175H2877)

Remote box 175H1788

Terminal adapter kit 175L3640 175L3641 175L3642

3032 - 3052
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Product range

Function diagram for
VLT® type 3002 - 3006 380/415 V, VLT® type 3002 - 3008 440/500 V and VLT® type 3002 - 3004 200/230 V
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Function diagram for VLT® type 3008, 385/415 V

Product range
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Function diagram for VLT® type 3011 - 3052 380/500 V, VLT® type 3006 - 3022 200/230 V

Product range
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Function diagram for VLT® type 3032 - 3052, 220/240 V, VLT® type 3060 - 3075 (380/500 V)

Product range
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Function diagram for VLT® type 3100 - 3150 ( 380-500 V)

Product range
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Function diagram for VLT® type 3200 - 3250 ( 380-500 V)

Product range
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Mains supply 3 x 200/220/230 V and 3 x 220/230/240 V Technical data

According to international VDE and UL/CSA requirements VLT type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052
Constant torque (CT):
Output current IVLT,N [A]  5.4  7.8 10.5 19.0 25.0 32.0 46.0 61.0 80.0 104.0 130.0

IVLT,MAX [A] (60 s)  6.7 12.5 17.0 30.0 40.0 51.2 73.6 97.6 120.0 156.0 195.0
Output SVLT,N [kVA]  2.1  3.1  4.2  7.6 10.0 12.7 18.3 24.3 31.9 41.4 51.8

SVLT,MAX [kVA] (60 s)  2.7  4.9  6.7 12.0 15.9 20.4 29.2 38.9 47.8 62.1 77.7
Typical shaft output  PVLT,N [kW]  1.1  1.5  2.2  4.0  5.5  7.5 11.0 15.0 22.0 30.0 37.0
Quadratic torque (VT):
Output current  IVLT,N [A] 5.4 7.8 10.5 25.0 32.0 46.0 61.0 88.0 104.0 130.0 154.0
Output SVLT,N [kVA] 1.9 2.9  4.0 10.0 12.7 18.3 24.3 35.1 41.4 51.8 61.3
Typical shaft output  PVLT,N [kW] 1.1 1.5 2.2 5.5 7.5 11,0 15,0 22.0 33.0 37.0 45.0
Max. cable cross-section [mm2] 2.5 2.5  2.5 16.0 16.0 16.0 35.0 50.0 70.0 70.0 70.0
Max. motor cable length [m] 300, with screened cables: 150 m 300
Output voltage  UM [%] 0-100, of mains voltage max. 230 V
Output frequency  fM [Hz] 0-120 or 0-500; programmable
Rated motor voltage UM,N [V] 200/220/230
Rated motor frequency fM,N [Hz] 50/60/87/100
Thermal protection during operation Integrated thermal motor protection (electronic);

thermistor to DIN 44081
Switching on output Unlimited (frequent switching on output may result

in fault message)
Ramp times [s] 0.1 - 3600

VLT type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052
Max. input current const. load IL,N [A]  6.8  9.1 13.3 17.5 22.2 26.4 41.7 52.2 78.0 102.0 128.0

quad. load IL,N [A]  6.8  9.1 13.3 23.1 29.6 42.0 56.8 72.3 102.0 128.0 152.0
Max. cable cross-section  [mm2]  2.5  2.5  2.5 16.0 16.0 16.0 35.0 50.0 120.0 120.0 120.0
Max. pre-fuses1)  [A] 16.0 16.0 25.0 40.0 50.0 60.0 80.0 125.0 150.0 150.0 150.0
Supply voltage (VDE 0160) [V] 3 x 200/220/230 ±10% 3 x 220/230/240
Supply frequency  [Hz] 50/60
Power factor / cos. ϕ1 0.9/1.0
Efficiency 0.96 at 100% load
Switching on input  times/min. times/min. 2

VLT type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052

Weight (kg)

IP 00 7.4  7.4  7.4 - - - - - - - -
IP 20 - - - 24.0 26.0 32.0 49.0 51.0 - - -
IP 21 8.0  8.0  8.0 - - - - - 143.0 145.0 147.0
IP 54 11.0  11.0  11.0 34.0 37.0 48.0 63.0 65.0 143.0 145.0 147.0

Power loss CT [W] 60.0 100.0 130.0 270.0 425.0 399.0 615.0 935.0 760.0 910.0 1110
at max. load VT [W] 60.0 100.0 130.0 425.0 580.0 651.0 929.0 1350 950.0 1110 1290

Enclosure
VLT type 3002-04: IP 00 / IP 21 / IP 54
VLT type 3006-22: IP 20 / IP 54
VLT type 3032-52: NEMA 1 / 2, IP 21 / 54

Vibration test [g] 0.7
Relative humidity [%] VDE 0160 5.2.1.2.

Ambient temperature  (to VDE 0160)

 [°C] VLT 3002-3004: -10→ +40, operation at full load2)

VLT 3006-3052: -10→ +45/40(CT/VT) at full load2)

 [°C] VLT 3002-3004: -30/25→ +65/70, in storage/transport
VLT 3006-3052: -25→ +65/70, in storage/transport

Frequency converter protection Protection against earthing and short-circuiting
Emission EN 55011, EN 55014

EMC standards
EN 50082-2, IEC 1000-4-2, IEC 1000-4-3, IEC 1000-4-4,

(See section “EMC test results”)
Immunity IEC 1000-4-5 VDE 0160, ENV 50140, ENV 50141

+10%+10%+10%+10%+10%
-15%-15%-15%-15%-15%

1) VLT 3022: Only semi-conductor fuses; VLT 3032-3052: Bussman rapid type JJS built-in (see list)
2) In the range -10 to 0°C, the equipment can start and run; however, the display values and certain operating characteristics will not fulfil the

specifications.
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Mains supply 3 x 380/400/415 V Technical data

Acc. to international VDE and UL/CSA requirements VLT type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052
Constant torque (CT):
Output current  IVLT,N [A]  2.8 4.1 5.6 10.0 13.0 16.0 24.0 32.0 44.0 61.0 73.0

IVLT,MAX [A] (60 s)  3.5 6.5 9.0 16.0 20.8 25.6 38.4 51.2 70.4 97.6 117.0
Output SVLT,N  [kVA]  2.0 2.9 4.0  7.2  9.3 11.5 17.2 23.0 31.6 44.0 52.5

SVLT,MAX  [kVA] (60 s)  2.5 4.6 6.4 11.5 15.0 18.4 27.6 36.8 50.5 70.2 84.1
Typical shaft output  PVLT,N [kW]  1.1 1.5 2.2 4.0  5.5  7.5 11.0 15.0 22.0 30.0 37.0
Quadratic torque (VT):
Output current  IVLT,N [A] 2.8 4.1 5.6 13.0 16.0 24.0 32.0 44.0 61.0 73.0 88.0
Output SVLT,N [kVA] 2.0 2.9 4.0  9.3 11.5 17.2 23.0 31.6 44.0 52.5 63.3
Typical shaft output  PVLT,N  [kW] 1.1 1.5 2.2  5.5  7.5 11.0 15.0 22.0 30.0 37.0 45.0
Max. cable cross-section [mm2] 2.5 2.5 2.5  2.5  2.5 16.0 16.0 16.0 35.0 35.0 50.0
Max. motor cable length [m] 300, with screened cables: 150 m
Output voltage  UM [%] 0-100, of mains voltage
Output frequency  fM [Hz] 0-120 or 0-500; programmable
Rated motor voltage UM,N [V] 380/400/415
Rated motor frequency fM,N [Hz] 50/60/87/100

Thermal protection during operation
Integrated thermal motor protection (electronic);
thermistor to DIN 44081

Switching on output Unlimited (frequent switching on output may result in fault message)
Ramp times [s] 0.1 - 3600

VLT  type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052
 Max. input current const. load IL,N [A] 2.8 4.8 7.0 10.0 13.0 13.8 21.8 30.7 41.9 55.6 66.5

quad. load. IL,N [A] 2.8 4.8 7.0 13.0 17.0 22.0 31.0 41.5 57.5 66.5 80.0
Max. cable cross-section [mm2] 2.5 2.5 2.5  2.5  2.5 16.0 16.0 16.0 35.0 35.0 50.0
Max. pre-fuses  [A] 16.0 16.0 16.0 25.0 25.0 50.0 63.0 63.0 80.0 1001) 1251)

Supply voltage [V] 3 x 380/400/415 ±10% (VDE 0160)
Supply frequency  [Hz] 50/60 Hz
Power factor / cos. ϕ1 0.9/1.0
Efficiency 0,96 at 100% load
Switching on input times/min. 2

VLT type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052

Weight (kg)

IP 00 7.4  7.4 7.4 12.0 14.0 - - - - - -
IP 20 - - - - - 24.0 26.0 32.0 49.0 54.0 54.0
IP 21 8.0 8.0 8.0 13.0 15.0 - - - - - -
IP 54 11.0 11.0 11.0 14.0 15.0 34.0 37.0 48.0 63.0 69.0 69.0

Power loss CT [W] 60 100 130 195 200 270 425 580  880 1390 1875
at max. load VT [W] 60 100 130 280 300 425 580 880 1390 1875 2155
Enclosure VLT type 3002-08: IP 00 / IP 21 / IP 54

VLT type 3011-52: IP 20 / IP 54
Vibration test [g] 0.7
Relative humidity [%] VDE 0160 5.2.1.2.

[°C] -10→ +40 -10→ +45/40 (CT/VT)
Ambient temperature  operation at full load2) at full load2)

(to VDE 0160) [°C] -25→ +65/70, -25→ +65/70,
in storage/transport in storage/transport

EMC standards Emission EN 55011, EN 55014, EN 61000-3-2
(See section “EMC test results”) Immunity EN 50082-2, IEC 1000-4-2, IEC 1000-4-3, IEC 1000-4-4,

IEC 1000-4-5, VDE 0160, ENV 50140, ENV 50141

1) Only semi-conductor fuses.
2) In the range -10 to 0°C, the equipment can start and run; however, the display values and certain operating characteristics will not fulfil the

specifications.
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Mains supply 3 x 380/400/415 V Technical data

According to international VDE and UL/CSA requirements VLT type 3060 3075 3100 3125 3150 3200 3250
Constant torque (CT):
Output current IVLT,N [A]  86 105 139 168 205 243 302

IVLT,MAX [A] (60s) 129 158 209 252 308 365 453
Output SVLT,N [kVA]  61.8  73  96 116 142 168 209

SVLT,MAX (60s)  89 109 144 175 213 253 314
Typical shaft output PVLT,N [kW] 45  55  75  90 110 132 160
Quadratic torque (VT):
Output current IVLT,N [A] 105 139 168 205 243 302 368

IVLT,MAX [A] (60s) 116 153 185 226 267 332 405
Output SVLT,N [kVA] 73  96 116 142 168 209 255
Typical shaft output PVLT,N [kW]  55  75  90 110 132 160 200
Max. cable cross-section [mm2]  70  70 150 150 150 2x95 2x95
Max. motor cable length [m] 300
Output voltage UM [%] 0-100 of mains voltage
Output frequency fM [Hz] 0-120 or 0-500, programmable
Rated motor voltage UM,N [V] 380/400/415/440/460/500
Rated motor frequency fM,N [Hz] 50/60/87/100
Thermal protection during operation Integrated thermal motor protection (electronic);

thermistor to DIN 44081
Switching on output Unlimited (frequent switching on output may result in fault message)
Ramp times [s] 0.1 - 3600

VLT Type 3060 3075 3100 3125 3150 3200 3250
Input current IL,N [A]  84.6 103.3 138.4 167.2 201.7 241.9 307.6

IL,MAX (60s) [A]  129.0 158.0 209.0 252.0 308.0 365.0 453.0
Quadratic load IL,N [A] 103.3 138.4 167.2 201.7 241.9 293.3 366.3

IL,MAX (60s) [A]  116.0 153.0 185.0 226.0 267.0 332.0 405.0
Max. cable cross-section [mm2] 120.0 120.0 2 x 120 2 x 120 2 x 120 2 x 240 2 x 240
Pre-fuses1) [A] 150.0 150.0 250.0 250.0 300.0 450.0 500.0
Supply voltage (VDE 0160)  [V] 3 x 380/400/415/440/460/500 ±10%
Supply frequency  [Hz] 50/60
Power factor / cos. ϕ1 0.9/1.0
Efficiency 0,96 at 100% load
Switching on input times/min. 1

VLT type 3060 3075 3100 3125 3150 3200 3250

Weight (kg)
IP 21 147 147 211 211 220 306 306
IP 54 147 147 211 211 220 306 306

Power loss at max. load CT [W]
Front  423  529  713  910 1091 1503 1812

Heat sink 859 1074 1447 1847 2216 3051 3679

Power loss at max. load VT [W]
Front  529  713  910 1091 1503 1812 2209

Heat sink 1074 1447 1847 2216 3051 3679 4485
Enclosure IP 21 / IP 54 NEMA 1/12
Vibration test [g] 0.7
Relative humidity [%] VDE 0160 5.2.1.2.
Ambient temperature  [°C] -10→ +40 operation at full load  (VT) -10→ +45 (CT)2)

(to VDE 0160) [°C] -30/25→ +65/70 in storage/transport
Frequency converter protection Protection against earthing and short-circuiting
EMC standards Emission EN 55011, EN 55014
(See section “EMC test results”) Immunity EN 50082-2, IEC 1000-4-2, IEC 1000-4-3, IEC 1000-4-4,

IEC 1000-4-5, VDE 0160

1) Bussman rapid type JJS integrated.

2) In the range -10 to 0°C, the equipment can start and run; however, the display values and certain operating characteristics will not fulfil the

specifications.
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Mains supply 3 x 440/460/500 V Technical data

Acc. to international VDE and UL/CSA requirements VLT type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052
Constant torque (CT):
Output current IVLT,N [A] 2.6 3.4 4.8  8.2 11.1 14.5 21.7 27.9 41.4 54.0 65.0

IVLT,MAX [A] (60s) 3.4 5.5 7.7 13.1 17.6 23.2 34.7 44.6 67.2 86.4 104.0
Output SVLT,N [kVA] 2.3 2.9 4.1  7.1  9.6 12.6 18.8 24.2 36.0 46.8 56.3

SVLT,MAX [kVA] (60s) 2.9 4.7 6.7 11.3 15.2 20.1 30.1 38.6 58.2 7.8 90.1
Typical shaft output PVLT,N [kW] 1.1 1.5 2.2  4.0  5.5  7.5 11.0 15.0 22.0 30.0 37.0
Quadratic torque (VT):
Output current IVLT,N [A] 2.6 3.4 4.8 8.2 11.1 21.7 27.9 41.4 54.0 65.0 78.0
Output SVLT,N [kVA] 1.6 2.9 4.1 7.1  9.6 18.8 24.2 35.9 46.8 56.3 67.5
Typical shaft output PVLT,N [kW] 1.1 1.5 2.2 4.0  5.5 11.0 15.0 22.0 30.0 37.0 45.0
Max. cable cross-section [mm2] 2.5 2.5 2.5 2.5  2.5 16.0 16.0 16.0 35.0 35.0 50.0
Max. motor cable length [m] 300, with screened cables: 150 m (3011-3052 in VT: 150 m and 40 m)
Output voltage UM [%] 0-100, of mains voltage
Output frequency fM [Hz] 0-120 eller 0-500, programmable
Rated motor voltage UM,N [V] 440/460/500
Rated motor frequency fM,N [Hz] 50/60/87/100
Thermal protection during operation Integrated thermal motor protection (electronic); thermistor to DIN 44081
Switching on output Unlimited (frequent switching on output may result in fault message)
Ramp times [s] 0.1 – 3600

VLT type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052
Max. const. load. [A] 2.6 3.4 4.8 8.2 11.1 12.6 20.1 26.8 37.3 50.2 61.3
input current quadratic load [A] 2.6 3.4 4.8 8.2 11.1 19.6 26.0 34.8 48.6 60.3 72.0
Max. cable cross-section [mm2] 2.5 2.5 2.5 2.5  2.5 16.0 16.0 16.0 35.0 35.0 50.0
Max. pre-fuses [A] 16.0 16.0 16.0 25.0 25.0 30.0 40.0 50.0 60.0 100.01) 125.01)

Supply voltage (VDE 0160) [V] 3 x 440/460/500 ±10% (VDE 0160)
Supply frequency [Hz] 50/60

Power factor / cos. ϕ1 0.9/1.0
Efficiency 0.96 at 100% load
Switching on input times/min. 2

VLT type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052

Weight (kg)

IP 00 7.4 7.4 7.4 12 14 - - - - - -
IP 20 - - - - - 25 26 31 49 54 54
IP 21 8.0 8.0 8.0 13 15 - - - - - -
IP 54 11 11 11 14 15 34 37 48 63 69 69

Power loss at max. load
CT [W] 60 100 130 160 200 174 287 580  958 1125 1467
VT [W] 60 100 130 160 200 281 369 880 1133 1440 1888

Enclosure
VLT type 3002-08: IP 00 / IP 21 / IP 54    VLT type 3011-52: IP 20 /IP54
VLT type 3042-52: IP 20 / IP 54

Vibration test [g] 0.7
Relative humidity [%] VDE 0160 5.2.1.2.

[°C] -10→ +40 -10→  +45/40(CT/VT)
Ambient temperature at full load2) at full load2)

(to VDE 0160) [°C] -25→  +65/70 -25→ +65/70
in storage/transport in storage/transport

Frequency converter protection Protection against earthing and short-circuiting

EMC standards
Emission EN 55011, EN 55014

(See section “EMC test results”)
Immunity EN 50082-2, IEC 1000-4-2, IEC 1000-4-3, IEC 1000-4-4,

IEC 1000-4-5, VDE 0160, ENV 50140, ENV 50141

1) Semi-conductor fuses.
2) In the range -10 to 0°C, the equipment can start and run; however, the display values and certain operating characteristics will not fulfil the specifications.
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Mains supply 3 x 440/460/500 V Technical data

According to international VDE and UL/CSA requirements VLT type 3060 3075 3100 3125 3150 3200 3250
Constant torque (CT):
Output current IVLT,N [A] 77 96 124 156 180 240 302

IVLT,MAX [A](60s) 116 144 186 234 270 360 453
Output SVLT,N  [kVA] 67 83 107 135 156 208 262

SVLT,MAX  (60s) [kVA] 100 125 161 203 234 312 392
Typical shaft output PVLT,N [kW] 55 75 90 110 132 160 200
Quadratic torque (VT):
Output current IVLT,N [A] 96 124 156 180 240 302 361

IVLT,MAX [A](60s) 106 136 172 198 264 332 397
Output SVLT,N [kVA] 83 107 135 156 208 262 313
Typical shaft output PVLT,N [kW] 75 90 110 132 160 200 250
Max. cable cross-section [mm2] 70 70 150 150 150 2 x 95 2 x 95
Max. motor cable length [m] 300
Output voltage UM [%] 0-100 of mains voltage
Output frequency  fM [Hz] 0-120 or 0-500; programmable
Rated motor voltage  UM,N [V] 380/400/415/440/460/500
Rated motor frequency fM,N [Hz] 50/60/87/100
Thermal protection during operation Integrated thermal motor protection (electronic); thermistor

to DIN 44081
Switching on output Unlimited (frequent switching on output may result in fault message)

Ramp times [s] 0.1 - 3600
VLT type 3060 3075 3100 3125 3150 3200 3250

Input current IL,N [A] 75.8 94.4 123.4 155.3 177.1 238.9 307.6
IL,MAX  (60s)[A] 113.7 141.6 185.1 233.0 265.7 358.4 461.4

Quadratic load IL,N [A] 94.4 123.4 155.3 177.1 238.9 307.6 359.3
IL,MAX  (60s)[A] 106.0 136.0 172.0 198.0 264.0 332.0 397.0

Max. cable cross-section  [mm2] 120.0 120.0 2 x 120 2 x 120 2 x 120 2 x 240 2 x 240
Max. pre-fuses1) [A] 150.0 150.0 250.0 250.0 300.0 450.0 500.0
Supply voltage (VDE 0160)  [V] 3 x 380/400/415/440/460/500 ±10%
Supply frequency  [Hz] 50/60
Power factor / cos. ϕ1 0.9/1.0
Efficiency 0.96 at 100% load
Switching on input times/min. 1

VLT type 3060 3075 3100 3125 3150 3200 3250

Weight (kg)
IP 21 147 147 211 211 220 306 306
IP 54 147 147 211 211 220 306 306

Power loss at max. load CT [W]
Front  423  529  713  910 1091 1503 1812

Heat sink 859 1074 1447 1847 2216 3051 3679

Power loss at max. load VT [W]
Front  529 713  910 1091 1503 1812 2209

Heat sink 1074 1447 1847 2216 3051 3679 4485
Enclosure IP 21 / IP 54, NEMA 1/12
Vibration test [g] 0.7
Relative humidity [%] VDE 0160 5.2.1.2.
Ambient temperature  [°C] -10→ +40 at full load2) (VT) -10→ +45  (CT)2)

(to VDE 0160) [°C] -30/25→ +65/70 in storage/transport
Frequency converter protection Jord- og kortslutningssikker
EMC standards Emission EN 55011, EN 55014
(See section “EMC test results”) Immunitet EN 50082-2, IEC 1000-4-2, IEC 1000-4-3, IEC 1000-4-4,

IEC 1000-4-5 VDE 0160

1) Bussman rapid type JJS integrated.

2) In the range -10 to 0°C, the equipment can start and run; however, the display values and certain operating characteristics will not fulfil the

specifications.
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VLT® type 3002-3004 With brake
A (mm) 300 440
B (mm) 281 281
C (mm) 178 178
D (mm) 55 55
a (mm) 191 330
b (mm) 258 258
above/below (mm) 150 150
left/right (mm) 0 0

Dimensions

IP 00

220 volt

RFI module
RFI-LC filter module

Options LC module
Clamp module
Brake module

A (mm) 115
B (mm) 281
C (mm) 178
D (mm) -
a (mm) 57.5
b (mm) 258
above/below (mm) 150
left/right (mm) 0

VLT® type 3011-3016 3022 3032-3052
A (mm) 660 780 950
B (mm) 242 242 308
C (mm) 260 260 296
a (mm) 640 760 930
b (mm) 200 200 270
above/below (mm) 200 200 200
left/right (mm) 0 0 0

IP 20

220 volt

380 / 500 volt

VLT® type 3006-3008 3011 3016-3022
A (mm) 660 780 950
B (mm) 242 242 308
C (mm) 260 260 296
a (mm) 640 760 930
b (mm) 200 200 270
above/below (mm) 200 200 200
left/right (mm) 0 0 0

VLT® type 3002-04 With brake 3006 With brake 3008 With brake
A (mm) 300 440 440 550 500 610
B (mm) 281 281 281 281 281 281
C (mm) 178 178 178 178 178 178
D (mm) 55 55 55 55 55 55
a (mm) 191 330 330 440 330 440
b (mm) 258 258 258 258 258 258
above/below (mm) 150 150 150 150 150 150
left/right (mm) 0 0 0 0 0 0

380 / 500 volt
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Dimensions

IP 21

VLT® type 3002-04 With brake 3006 With brake 3008 With brake
A (mm) 360 500 500 610 530 640
B (mm) 281 281 281 281 281 281
C (mm) 178 178 178 178 178 178
D (mm) 85 85 85 85 85 85
a (mm) 191 330 330 440 330 440
b (mm) 258 258 258 258 258 258
above/below (mm) 150 150 150 150 150 150
left/right (mm) 0 0 0 0 0 0

VLT® type 3002-03 With brake 3004 With brake
A (mm) 360 500 390 530
B (mm) 281 281 281 281
C (mm) 178 178 178 178
D (mm) 85 85 85 85
a (mm) 191 330 191 330
b (mm) 258 258 258 258
above/below (mm) 150 150 150 150
left/right (mm) 0 0 0 0

380 / 500 volt

220 volt
RFI module

Brake module
A (mm) 115
B (mm) 281
C (mm) 178
D (mm) -
a (mm) 57.5
b (mm) 258
above/below (mm) 150
left/right (mm) 0

Options

IP 54

VLT® type 3002-04 *) 3002-08 3006-08 *) 3011-22 3032-52
A (mm) 530 530 640 810 940
B (mm) 281 281 281 355 400
C (mm) 178 178 178 280 280
D (mm) 85 85 85 70 70
a (mm) 330 330 440 560 690
b (mm) 258 258 258 330 375
above/below (mm) 150 150 150 150 150
left/right (mm) 0 0 0 0 0

*) With brake

380 / 500 volt

220 volt
VLT® type 3002-04 With brake 3006-11 3016-22
A (mm) 530 530 810 940
B (mm) 281 281 355 400
C (mm) 178 178 280 280
D (mm) 85 85 70 70
a (mm) 330 330 560 690
b (mm) 258 258 330 375
above/below (mm) 150 150 150 150
left/right (mm) 0 0 0 0
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IP 21 / IP 54

Dimensions

RFI module IP21

220 / 230 / 240 / 380 / 500 volt

*) Only limited by hinges on sides.
Note also that the door opens to the left and the option door to the right.

Mounting cabinet IP54
3032-3052, 230 V 3100-3150 3200-3252

3060-3075
A (mm) 900 1515 1695
B (mm) 267 305 349
C (mm) 388 427 554

Internal mounting panel in mounting cabinet IP54
3032-3052, 230 V 3100-3150 3200-3252

3060-3075
A (mm) 845 1459 1640
B (mm) 229 267 311

3060-3075 3100-3150 3200-3252
A (mm) 864 1168 1168
B (mm) 254 317 317
C (mm) 254 254 254
D (mm) 45 52 52
a (mm) 772 1063 1063
b (mm) 174 235 235

VLT® type 3032-3052, 230 V, 3100-3150 3200-3252
3060-3075

A (mm) 954 with ring bolts 1569 with ring bolts 1877 base
1696 with ring bolts and bolts
and optional base

B (mm) 506 with hinges 513 with hinges 513 with hinges
C (mm) IP21 353 394 508
C (mm) IP54 376 417 531
a (mm) 851 1453 placed on base
b (mm) 446 432 placed on base

Floor mounting on base
above (mm) - 230 262
Wall mounting
above/below (mm) 170 230 -
Floor mounting on base
left/right (mm) - 130 130
Wall mounting
left/right (mm) *) *) *)

A (mm) 600
B (mm) 380
C (mm) 274
D (mm) 57
a (mm) 485
b (mm) 340
above/below (mm) 80
left/right (mm) 0

Brake module IP54 for VLT®

3032-3052, 230 V, VLT® 3060-3250
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Control:

Description of terminals

Controls

Terminal 39: Common for analogue/digital outputs

Terminals 42-45: Analogue/digital outputs to display frequency,
reference, current and torque (0-20 mA or 4-20 mA
at max. 470 Ω)/statement of selected status, alarm
or warning (24 V D.C. at min. 600 Ω). See parameters
407 and 408.

Terminal 50: 10 V D.C., max. 17 mA. Supply voltage to
potentiometer and thermistor.

Terminal 53: 0- ±10 V D.C., Ri = 10 kΩ. Analogue reference input,
voltage. See parameter 412.

Terminal 55: Common for analogue reference inputs.

Terminal 60: 0/4-20 mA, Ri = ~188 Ω.

Analogue reference input, current.
See parameter 413.

Terminal 61: Earth connection, via switch 04, to screen for
communication cable.
See description in parameter group 5.

Terminals 68-69: RS 485 interface. Serial bus communication.
See description of parameter group 5.

Terminal 12: 24 V D.C., max. 140 mA. Supply voltage to digital
inputs (DIN0 - DIN7).

Terminals 16-33: 0/24 V, Ri = 2 kΩ. < 5 V = logic “0”,
 > 10 V = logic “1”. Digital inputs.

See p. 35 and parameters 400-406.

Terminal 20: Common for digital inputs.

Terminal 38: Earth connection to screen for control cables in units
with no terminal clamps for screen.

Terminals 01-03*): Relay output. Max. 250 V A.C., 2 A.
Min. 24 V D.C., 100 mA or 24 V a.c., 100 mA.
See parameter 409.

Terminals 04-05*): Relay output. Max. 250 V A.C., 2 A.
Min. 24 V D.C., 10 mA or 24 V A.C., 100 mA.
See parameter 410.

*) in UL versions: Max. 240 V A.C., 2 A.

NB: On using a thermistor for motor protection, it is connected between terminal 50 and terminal 16
(see description of selection in parameter 400 and outline of thermistor function, page 102).
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Terminal 16 / par. 400 ✭✭✭✭✭ Reset Stop *) Freeze reference Thermistor **)
Setup select

Terminal 17 / par. 401 Reset Stop *) ✭✭✭✭✭ Freeze ref. Pulse 100 Hz Pulse 1kHz Pulse 10 kHz

Terminal 18 / par. 402 ✭✭✭✭✭ Start Pulse start No function

Terminal 19 / par. 403 ✭✭✭✭✭ Reversing Start revers★★★) No function

Terminal 27 / par. 404 Quick stop *) DC-brake *) Stop *)

Terminal 29 / par. 405 ✭✭✭✭✭ Jogging Freeze jogging Freeze reference Digital reference Ramp selection

Terminal 32 / par. 406 Speed up

Speed select Setup select ✭ ✭ ✭ ✭ ✭ 4     Setup extended
Terminal 33 / par. 406 Speed down

Description of terminals

✭✭✭✭✭ Motor
coasting *)

Reset and
motor coasting *)

Cross reference for terminals/parameter functions.

✭✭✭✭✭ = Factory setting.

 *)    Must be with break contact function (NCL), since the function is activated at 0 V on the input.
**)    Choose the thermistor function if terminal 50 (10 V D.C.) and terminal 16 (parameter 400) are connected.
***)  Terminal 19 is pulse start revers if terminal 18 is set to pulse start

Connection examples

The following shows 8 different connection examples with relevant programming suggestions

Example 1:

Connection examples

START/STOP REVERSING Reference: 4-20 mA ~ 0-100% speed

NB: Screen for control cables must be
connected as described in the chapter on
EMC-correct  installation.

All settings are based on factory settings, but
motor data (parameters 103-105) must be set
according to the motor connected.
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The following must be programmed:

Function Parameter no. Parameter value

0-FMAX  ~ 4-20 mA 407 FMAX = 4-20 mA

Ref. 4-20 mA 413 4-20 mA

Connection examples

Example 2:

START/STOP REVERSING, 4-20 mA output signal (0-fMAX)
Reference: 4-20 mA ~ 0-100% speed

NB: Screen for control cables must be
connected as described in the chapter on
EMC-correct  installation.

All settings are based on factory settings,
but motor data (parameters 103-105) must
be set according to the motor connected.
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The following must be programmed:

Function Parameter no. Parameter value

Thermistor on terminal 16 400       Thermistor

Connection examples

Example 3:

START/STOP REVERSING, thermistor built-in motor connected to VLT® frequency converter.
Reference: 1 kΩ potentiometer, 0-10 V ~0-100% speed

NB: Screen for control cables must be
connected as described in the chapter on
EMC-correct  installation.

All settings are based on factory settings, but
motor data (parameters 103-105) must be set
according to the motor connected
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Connection examples

Example 4:

NB: Screen for control cables must be
connected as described in the chapter on
EMC-correct  installation.

All settings are based on factory settings, but
motor data (parameters 103-105) must be set
according to the motor connected.

The following must be programmed:

Function Parameter no. Parameter value

STOP 404       STOP

START 402 Latched START

0-IMAX ~ 0-20 mA 407       0-IMAX

Ref. 0-10 V 412      0-10 V

3 conductor START/STOP, 0-20 mA output signal ~ (0-IMAX),
0-10 V Reference: ~ 0-100% speed
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Digital speed up and down
Relay output:
Indication that the output frequency is outside the range 10-45 Hz.

Connection examples

Example 5:

NB: Screen for control cables must be
connected as described in the chapter on
EMC-correct  installation.

All settings are based on factory settings, but
motor data (parameters 103-105) must be set
according to the motor connected

The following must be programmed:

Function Parameter no. Parameter value

Speed up and down 401 freeze reference

Speed up and down 406 speed up/down

Frequency warning 409 Frequency
on relay too low

Frequency too low 210(F. low) 10 Hz

Frequency too high 211(F. high) 45 Hz

Warning: On power-up the motor will
restart at the last speed that was main-
tained for 20 sec.
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6 fixed speeds, max. speed 60 Hz
1 speed = 6 Hz (10%), 2 speeds = 12 Hz (20%),
3 speeds = 18 Hz (30%), 4 speeds = 24 Hz (40%),
5 speeds = 42 Hz (70%), 6 speeds = 60 Hz (100%)

Connection examples

Example 6:

NB: Screen for control cables must be
connected as described in the chapter on
EMC-correct  installation.

All settings are based on factory settings, but
motor data (parameters 103-105) must be set
according to the motor connected

The following must be programmed:

Function Parameter no. Parameter value

Setup selection 001 multi setup

Setup selection 400 setup selection

Speed selection 406 digital ref. selection

     Select setup 1

Max. frequency 202        60 Hz

Digital reference 1 205        10%

Digital reference 2 206        20%

Digital reference 3 207        30%

Digital reference 4 208        40%

     Select setup 2

Max. frequency 202        60 Hz

Digital reference 5 205        70%

Digital reference 6 205        100%
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Use of the VLT® frequency converter’s internal PID regulator
with internal set-point (digital reference = 50%)
Feedback 0-10 bar ~ 4-20 mA
Min. speed = 10 Hz
Max. speed = 50 Hz

Function Parameter no. Parameter value

Activation of
PID regulator 101 closed loop

Internal setpoint 205 50 %

Feedback type 114 current

Current signal 413 4-20 mA

Min. speed 201 10 Hz

Max. speed 202 50 Hz

Regulator range 120 Depends on
application

Proportional 121 Depends on
amplification application

Integration time 122 Depends on
application

Differentiation time 123 Depends on
application

Example 7:

NB: Screen for control cables must be
connected as described in the chapter on
EMC-correct  installation.

All settings are based on factory settings, but
motor data (parameters 103-105) must be set
according to the motor connected

The following must be programmed:

Connection examples
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Function Parameter no. Parameter value

Activation of
PID regulator 101 closed loop

Feedback type 114 current

Current signal 413 4-20 mA

Min. speed 201 10 Hz

Max. speed 202 50 Hz

Regulator range 120 Depends on
application

Proportional 121 Depends on
amplification application

Integration time 122 Depends on
application

Differentiation time 123 Depends on
application

Use of the VLT® frequency converter’s internal PID regulator
with external set-point (0-10 V)
Feedback 0-10 bar ~ 4-20 mA
Min. speed = 10 Hz
Max. speed = 50 Hz

Example 7:

NB: Screen for control cables must be
connected as described in the chapter on
EMC-correct  installation.

All settings are based on factory settings, but
motor data (parameters 103-105) must be set
according to the motor connected

Connection examples

The following must be programmed:
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Warning The VLT® 3000 Series must always be
attached to the wall or floor before further
installation. This rule must be complied
with, particularly with regard to the very
heavy larger VLT® types, to avoid injury to
people and equipment.

As an option for VLT® 3100-3150 a base
for floor installation can be supplied (code
nr. 175L3047).
VLT® 3200-3250 is only intended for floor
installation, and the base is therefore
supplied as part of the VLT®. The base
must be attached to the floor using 4 bolts
before installation of the VLT®. The front
panel of the base is unscrewed so that the
VLT® can be secured through the 4 top
holes in the base.
See also section on cooling.

Base VLT® 3100-3250

VLT® 3060-3150 is supplied with a mount-
ing console placed behind the VLT®. This
console also serves as an air channel for
the cooling ribs, and on operation the
console must be mounted on the VLT®.
The console does not have to be disman-
tled for installation, but it can be removed
temporarily by loosening the connecting
bolts from the inside of the VLT®.
Remember to attach the console again.
Otherwise there is great danger of cut-out
due to overheating.
The 4 drop-shaped holes in the mounting
console make it possible to attach the
fixing bolts to the wall or in the panel
before suspension of the VLT®.
The fixing bolts will be accessible through
the top and bottom of the console to
facilitate tightening.

VLT® 3060-3075 is only  for wall
installation.
VLT® 3100-3150 is supplied for wall
installation as standard.

The VLT® 3000 Series can be installed with flanges side by side

VLT® 3060-3250

Mechanical installation

The VLT® 3000 Series is cooled by natural
convection. Therefore air must be able to
pass freely under and above the unit.

VLT® 3002-3052
This series must be installed on a flat
surface so that the air flow can follow the
cooling ribs right from the bottom of the
VLT®. The VLT® with fixing holes in the side
flanges can be installed with flange against
flange. The VLT® without side flanges has
fixing holes in top and base (IP 20) and can
be installed without side spacing.
See also section on cooling.

General
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Mechanical installation

VLT® type 3100-3150 3200-3250

A [mm] 79 102

B [mm] 153 178

a [mm] 23 10

b [mm] 191 287

Base for mounting console and IP 54, RFI module:

VLT® type 3100-3150 3200-3250

A [mm] 76 100

B [mm] 151 176

a [mm] 23 10

b [mm] 191 287

Base:

Base seen from side:

previous versions of VLT® 3100-3250
units, but never use the previous base
design for the VLT® units with the remov-
able base plate.

The bases for VLT® and options have been
updated to match VLT® 3100-3250 with
the removable plate in the bottom. Note
that the ventilation slots have been re-
placed with two apertures in the sides.
When a base is also used for the mounting
console and RFI in IP 54 enclosure,
remember to match up the ventilation
apertures.
The new base design can be used with

VLT® type 3100-3150 3200-3250
A [mm] 127 127
B [mm] 495 495
C [mm] 361 495
D [mm] 4 x 12.7 4 x 12.7
b [mm] 445 445
c [mm] 310 445

The drawing shows the base and its
dimensions.
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Mechanical installation

The front door to VLT® 3032-3052, 230 V,
and VLT® 3060-3250 has hinges on the
left-hand side.
The table below shows the door radius
and the distance necessary from the
installation surface to be able to open the
door without difficulty.

VLT® 3032-3052, 230 V,
VLT® 3060-3250

VLT-type 3032-52, 230 V, 3100 3125 3150 3200 3250

3060 3075

C [mm] 846 846 894 894 894 1008 1008

R [mm] 505 505 513 513 513 513 513

It is recommended that the cables be lead
through the base, but the sides can also
be used.

The plate in the right-hand side of the
VLT® enclosure can be removed, and the
hole can be used for cable lead-through if
an extra enclosure or an IP 54 RFI module
is required. If one of these modules is to
be used, the right-hand side of the VLT®

enclosure may not be bored for other
cables.

The VLT® enclosure is made of steel. To
avoid metal flakes flying into the VLT®’s
electronics, cable holes should not be
bored until the unit has been vertically
installed.

The drawing below shows the VLT® types
3060-3250 seen from the bottom with the
removable base plate.

VLT® types 3002-3008, 400/500 V, and
VLT® 3002-3004, 200 V, with IP 54 en-
closure have a plastic base with holes
marked for cable unions.

Note that for the above VLT®s for 200 V
and 500 V (UL-approved) a metallic
bonding plate is included in the plastic
base. The metal plate is used to terminate
cable conductor or armouring. See the
information on p. 148 concerning connec-
tion of the bonding plate when IP 00 VLT®s
are converted to IP 21 enclosure with UL
approval.

The cable unions mechanically support the
cables for IP 21/54 enclosure. For the
IP 00 version, the cables must be relieved
by other means (cable stirrups). The
cables end in removable plugs.

VLT® 3011-3052, 400/500 V, and VLT®

3006-3022, 200 V, have a metal base with
cut-outs for cable lead-through.

The bottom of the VLT® types 3032-3052,
230 V, and VLT® types 3060-3250 has a
plate mounted with 6 cross-head screws.
The plate can be removed to ease installa-
tion of the cable unions. After cable lead-
through has been completed, the plate
must be screwed back in place to ensure
correct IP enclosure grade and cooling.

Cable access:
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To enable the VLT® to get rid of the
cooling air, there must be a free air space
both above and below the VLT®. The
minimum spacing requirements depend
on the VLT® type and enclosure.

Cooling See the dimensioning tables.
The following applies to VLT® types 3002-
3052:

The following applies to VLT® types 3060-3150 with wall installation:

Enclosure grade A
IP 00 100 mm
IP 21 100 mm
IP 20 200 mm
IP 54 150 mm

Model 3002-3052

Note that the VLT®s can be installed
without side spacing, but it must be
possible to move the hinges freely.

The following applies to VLT® types 3100-3250 with floor installation:

Model A B
3100-3150 230 130
3200-3250 260 130

Note! The side spacing to the next VLT®

must be 130 mm due to the base’s air
intake on the side.
VLT® types 3060-3250 are equipped with
a fan in the front door to cool the internal
components. A distance permitting free
opening of the door is sufficient in front of
the VLT®. See the section: “Door radius
VLT® 3060-3250”.

Mechanical installation

Model A B
3060-3075 170 25
3100-3150 230 25
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The tables on pp. 25-29 show the output
loss P2(W) from the VLT® 3000. The
maximum cooling air temperature tIN,MAX is
40° C at 100% load (of rated value).

Mechanical installation

Heat emission from
the VLT® 3000

1. Add up the values of PΦ for all the
VLT®’s to be installed in the same panel.
The highest cooling air temperature (tIN)
occurring must be lower than tIN,MAX
(40° C).
The day/night average must be 5° C
lower (VDE 160).
The outlet temperature of the cooling air
may not exceed: t

OUT,MAX
 (45° C).

2. Calculate the permitted temperature
difference between the cooling air
temperature (tIN) and the cooling air
outlet temperature (tOUT): Δt = 45° C-tIN

= 1388 m3/h
5

2240 x 3.1

1. ∑PΦ = 8 x PΦ W = t IN, MAX = 2240 W.

2. Δt = 45°C-t IN = 45°C-40°C= = 5°K.

2. Quantity of air (at 40°C) =

Example:

Ventilation of VLT® units
when panel-mounted

The quantity of air needed to cool the
VLT® frequency converters can be calcu-
lated as follows:

The total output loss and the total air
requirement at 100% load for 8 VLT® type
3006 units mounted in the same panel.

Cooling air temperature (tIN) = 40° C and
max. cooling air outlet temperature
(tOUT,MAX) = 45° C.

PΦ = 280 W and tIN, MAX = 40° C.

3. Calculate the necessary quantity of air
in m3/h =

The outlet from the fan must be located
above the highest mounted frequency
converter.
Remember to take pressure drops over
filters into account and that the pressure
decreases as the filters are choked.

∑PΦx 3.1
Δt

Insert Δt in Kelvin
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The VLT®’s voltage is dangerous when it is
connected to the mains supply and for up
to 14 minutes after disconnection of the
VLT®. Electrical installation may therefore
only be carried out by an authorized techni-
cian.

Warning Incorrect installation of the motor or VLT®

can damage equipment and cause
serious injury or death. Therefore comply
with the instructions in this manual, as
well as local and national safety regula-
tions.

Note:
It is the responsibility of the user or
technician to ensure correct earthing and
protection according to current local and
national standards.

Pre-fuses

General
The terminals for the 3-phase supply and
the motor are placed in the lowest section
of the VLT®’s enclosure.
The motor cable’s screen is connected to
both the VLT® and the motor. The VLT®

has been tested with a given length of
screened cable and a particular cross-
section. If the cross-section is increased,
the capacitance leakage of the cable
increases and thereby the discharge
current. The length must be reduced

For VLT® types 3002-3052, external pre-
fuses must be installed in the current
supply to the frequency converter.
The technical data section on pp. 23-27
states correct size and dimensioning.

For VLT® types 3032-3052, 230 V, and
VLT® types 3060-3250, pre-fuses are
included in the VLT®’s mains connection.

proportionally. The electronic thermal relay
(ETR) in UL-approved VLT® frequency
converters is UL-approved for single-
motor application when parameter 315 is
set at trip, parameter 311 at “0 sec.” and
parameter 107 programmed for the
motor’s nominal current (read on the
motor’s type plate).

Electrical installation

A high voltage test can be performed by
short-circuiting terminals U, V, W, L1, L2,
L3, and impressing 2.5 kW D.C. for 1
second between this short circuit and the
chassis.
After the high voltage test, the filter con-
densers should be discharged using a
resistor of e.g. 100 ohm, 1/4 W- 1/2 W.

The resistors is placed between +D.C. bus
to the chassis and -D.C. bus to the chas-
sis, for a few seconds.

High voltage test

Error voltage relays, or neutral earthing,
current in the discharged current.
Any ELCB relays used must comply with
local regulations.
The relays must be suitable to protect 3-
phase equipment with bridge rectifier and
short discharge on power-up.
See also the section on discharge currents
on p. 128.

Extra protection
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Connection of VLT®

Mains and motor
connection for
VLT® types 3002-3052

The max. cable cross-section and equiva-
lent max. length and terminal size are
shown in the technical data section, pp.
25-29.
The mains supply and the motor are
connected in accordance with the drawing
below.

Mains Motor
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VLT® type 3032-3052, 230 V, 3060-3075

Cable sizes See technical data

Cable end, type Screw terminal

Terminal torque [Nm] 31.1

Cable sizes See technical data

Cable end, type M6 Bolt

Terminal torque [Nm] 6

Bussmann type

Motor

Input

Fuses*

*) Note: With the above fuses, VLT® types 3060-3075 have a short-circuiting capacity of
   100,000 A.

Mains and motor
connection for
VLT® types 3032-3052,
230 V, and VLT® types
3060-3075

JJS 150
150 A/600 V

Connection of VLT®
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Motor

Input

Fuses*

VLT® type 3100 3125 3150

Cable sizes See technical data See technical data See technical data

Screw terminal Screw terminal Screw terminal

31.1 31.1 31.1

Cable sizes See technical data See technical data See technical data

M10 Bolt M10 Bolt M10 Bolt

10 10 10

Bussmann type

Cable end,
type

Terminal torque
[Nm]

Cable end,
type

Terminal torque
[Nm]

JJS 250
250 A/600 V

JJS 250
250 A/600 V

JJS 300
300 A/600 V

*) Note: With the above fuses, VLT® types 3100-3150 have a short-circuiting capacity of
   100,000 A.

Mains and motor
connection for
VLT® types
3100-3150

Connection of VLT®
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*) Note: With the above fuses, VLT® types 3100-3150 have a short-circuiting capacity of
   100,000 A.

VLT® type 3200 3250

Cable sizes See technical data See technical data

Cable end, type Screw terminal Screw terminal

Terminal torque [Nm] 42 42

Cable sizes See technical data See technical data

Cable end, type M8 Bolt M8 Bolt

Terminal torque [Nm] 6 6

Bussmann type

Motor

Input

Fuses* JJS 450
450 A/600 V

JJS 500
500 A/600 V

Mains and motor
connection for
VLT® types
3200-3250

Connection of VLT®
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With the VLT® 3000 Series, all types of
3-phase asynchronous standard motors
can be used.

In general, small motors (220/380 V, Δ/   )
are star-connected. Large motors are
delta-connected (380/660 V, Δ/   ).

Motor connection

The factory setting will give clockwise
rotation when the output of the VLT® 3000
Series is connected as follows:

Terminal 96 connected with U phase
Terminal 97 connected with V phase
Terminal 98 connected with W phase

The rotation direction can be changed by
swapping the two motor cable phases.

With the VLT® 3000 Series controls, the
rotation direction can also be changed
using the “reverse” function.

VLT® 3000 Series can control several
motors connected in parallel. If the motor
speeds must be different, motors of
different rated speeds must be applied.
The motor speed can be changed simul-
taneously and the ratio between the rated
motor speeds is maintained in the whole
range.

The total current consumed by the motors
may not exceed the maximum rated output
current IVLT,N of the VLT® 3000 Series.

If motor sizes deviate considerably, prob-
lems may arise during start and at low
speed. This is due to the fact that small
motors have a relatively high ohmic resist-
ance in the stator, and therefore they
require more start voltage during start and
at low speed.

In systems with parallel motor operation,
the internal overcurrent protection cannot
be used as motor protection for the indi-
vidual motor, since the output current must
be programmed for the total motor current.
Additional motor protection should there-
fore be used, e.g. thermistors in each
motor (or individual thermal relay).

Direction of rotation

Parallel connection
of motors

Connection of motor

Y

Y
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EMC installation

The purpose of CE-labelling is to avoid
technical obstacles to trade within EFTA
and the EU. The EU has introduced the
CE-label as a simple way of showing
whether a product complies with the

relevant EU directives. The CE-label says
nothing about the quality or specifications
of a product. Three EU directives  relate to
frequency converters:

The machine directive (89/392/EEC)
All machines with critical, moving parts are
comprised by the machine directive which
came into force on 1 January 1995. Since
a frequency converter is largely electrical
by function, it does not fall under the

machine directive. However, if a frequency
converter is supplied for use in a machine,
we provide information about the safety
aspects relating to the frequency con-
verter. We do that by means of a manufac-
turer’s declaration.

The low-voltage directive (73/23/EEC)
Frequency converters must be CE-labelled
in accordance with the low-voltage direc-
tive, which will come into force on
1 January 1997.

This directive applies to all electrical
equipment and appliances used in the
voltage range of 50-1000 VAC and 75-
1500 VDC.

The EMC directive (89/336/EEC)
EMC is short for electromagnetic compat-
ibility. The presence of electromagnetic
compatibility means that the mutual
interference between different compo-
nents/appliances is so small that the

functioning of the appliances is not af-
fected. The EMC directive comes into
force on 1 January 1996. The directive
distinguishes between components,
appliances, systems and installations.

The EU “Guidelines on the Application of
Council Directive 89/336/EEC” outline four
typical situations of using a frequency
converter. For each of these situations,
explanations are offered as to whether the
situation in question is covered by the
EMC directive and must be CE-labelled.

1. The frequency converter is sold direct
to the end-user. This applies for exam-
ple if the frequency converter is sold to
a DIY-market. The end-user is not an
expert. He installs the frequency
converter himself, e.g. for controlling a
hobby machine or a domestic appli-
ance. This frequency converter must
be CE-labelled in accordance with the
EMC directive.

2. The frequency converter is intended for
use in a complete product. It is sold
e.g. to a professional machine builder
who has the technical knowledge it
takes to install the frequency converter
correctly. The frequency converter
need not be CE-labelled in accordance
with the EMC directive. Instead, the
frequency converter manufacturer must
be provide detailed guidelines on how
to carry out an EMC-correct installa-
tion.

3. The frequency converter is intended for
use in an installation built up on the site
of use by a professional. This could be
e.g. a complete installation for manu-
facturing purposes or for the genera-
tion of heat/ventilation. The installation
is planned and made by a professional
installation builder. The complete
system is not to be CE-labelled in
accordance with the EMC directive.
The system must comply with the basic
requirements contained in the directive.
This is ensured by using components,
appliances and systems which are CE-
labelled in accordance with the EMC
directive.

4. The frequency converter is sold as part
of a complete system, such as an air-
conditioning system. The complete
system must be CE-labelled in accord-
ance with the EMC directive.

What is CE-labelling?
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EMC installation

Danfoss VLT®

frequency converter
and CE-labelling

CE-labelling is a positive feature when
used for it original purpose, i.e. to facilitate
trade within the EU and EFTA.

However, CE-labelling may cover many
different specifications. This means that it
has to be checked what a given CE-label
specifically covers.

The specifications covered can in fact be
widely different. That is why the CE-label
can give installers a false feeling of secu-
rity when using a frequency converter as a
component in a system or an appliance.

We CE-label our VLT frequency convert-
ers in accordance with the low-voltage
directive. This means that as long as the
frequency converter is installed correctly,
we guarantee that it complies with the
low-voltage directive. We issue a declara-
tion of conformity confirming that our CE-
label complies with the low-voltage direc-
tive.

The CE-label also applies to the EMC
directive on the condition that the EMC-
correct installation and filtering in-
structions in the manual have been
followed. On this basis a conformity
declaration is issued in accordance with
the EMC directive.

To help ensure that your installation is
EMC-correct, the manual provides de-
tailed instructions for installation. Further-
more, we specify which norms that are
complied with by our products.

We offer the filters that meet the specifica-
tions and can gladly provide other types of
assistance that can help you obtain the
best possible EMC result.
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EMC installation

In support of our claim that the VLT®

frequency converter complies with the
protection requirements for emission and
immunity under EMC directive 89/336/
EEC, a Technical Construction File (TCF)
has been prepared for each model. Such
a file defines the EMC requirements and
the measurements made in accordance
with harmonised EMC standards in a
Power Drive System (PDS) that consists of
a VLT® frequency converter, a control
cable and the controls (control box), motor
cable and motor plus any options added.
The Technical Construction File is pre-
pared on this basis in cooperation with an
authorised EMC laboratory (Competent
Body).

In most cases the VLT frequency con-
verter is used by professionals of the trade
as a complex component forming part of a
larger appliance, system or installation. It
must be noted that the responsibility for
the final EMC properties of the appliance,
system or installation rests with the fitter.
As an aid to the fitter, Danfoss has pre-
pared EMC installation guidelines for the
Power Drive System. The standards and
testing levels stated for the Power Drive
System are complied with, provided that
the EMC-correct installation guidelines are
applied.

The following basic issues need to be
considered when installing a frequency
converter, so as to obtain electromagnetic
compatibility (EMC).

Safety earthing:
Please note: The frequency converter has
a high leakage current and must be
earthed appropriately for safety reasons.
Apply local safety regulations.

High-frequency earthing:
Keep the earth wire connections as short
as possible.
Connect the different earth systems at the
lowest possible conductor impedance.
The lowest possible conductor impedance
is obtained by keeping the conductor as
short as possible and by using the great-
est possible surface area. A flat conductor,

for example, has a lower HF impedance
than a round conductor for the same
conductor square value.
If more than one appliance is installed in
cabinets, the cabinet rear plate, which
must be made of metal, should be used as
a common earth reference plate. The
metal cabinets of the different appliances
are mounted on the cabinet rear plate
using the lowest possible HF impedance.
This avoids having different HF voltages
for the individual appliances and avoids
the risk of radio interference currents
running in connection cables that may be
used between the appliances.
In order to obtain a low HF impedance,
use the fastening bolts of the appliances
as HF connection to the rear plate. It is
necessary to remove insulating paint or
similar from the fastening points.

The control cable and the filtered mains
cable should be installed separately from
the motor and brake cables to prevent
interference coupling. Normally, a distance
of 20 cm will be sufficient, but it is recom-
mended to keep the greatest possible
distance wherever possible, especially
where cables are installed in parallel over a
substantial distance. (Seperation should
increase in proportion).

With respect to sensitive signal cables,
such as telephone cables and data cables,
the greatest possible distance is recom-
mended with a minimum of 1 m per 5 m of
power cable (mains, motor and brake
cable). It must be pointed out that the

necessary distance depends on the sensi-
tivity of the installation and the signal
cables, and that therefore no precise
values can be stated.

If cable clamps are used, sensitive signal
cables are not to be placed in the same
cable clamps as the motor cable or brake
cable.

If signal cables are to cross power cables,
this should be done at an angle of 90
degrees.

Remember that all noisy in- or outgoing
cables to/from a cabinet should be
screened or filtered.

Cables

Earthing

Compliance with EMC
directive 89/336/EEC

Screened cables The screen must be a low HF-impedance
screem. This is ensured by using a braided
screen of cobber, aluminium or iron.

Screen armour intended for mechanical
protection, for example, is not suitable for
an EMC-correct installation.
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Electrical interference from the cable
network, cable-borne interference, 150
kHz-30 MHz, and airborne interference
from the drive system, 30 MHz-1 GHz,  is
for frequencies under approx. 50 MHz
produced in particular by the inverter, the
motor cable and the motor system.

As the sketch below shows, capacitive
currents in the motor cable together with
high du/dt from the motor voltage will
produce interference.

Use of screened motor cable increases
the leakage current I, (see fig. below). This
is because screened cables have higher
capacitance to earth than unscreened
cables. If the leakage current is not fil-
tered, it will cause greater interference on
the mains in the radio leakage range under
approx. 5 MHz. Since the leakage current
I1 is carried back to units through the
screen (I4), in principle this will give only a
small electromagnetic field from the
screened motor cable, according to the
figure below.

EMC installation

Radio interference
in general

The screen reduces the radiated inter-
ference, but increases the low frequency
interference on the mains. With a mains
filter, the interference level on the mains
will be reduced to around the same level
for both screened and unscreened cables.

The motor cable screen must be con-
nected to the VLT®’s enclosure as well as
the motor enclosure. The best way to do
this is to use screen clamps to avoid unr
ravelled screen ends. These increase the
screen impedance at higher frequencies,
which reduces the screen effect and
increases the interference current (I

4
).

When screened cable is used for
PROFIBUS, control cable, signal interface
and brake, the screen must be mounted on
the enclosure at both ends. In certain
situations, however, it will be necessary to
break the screen to avoid current loops.

In cases where the screen must be placed
on a mounting panel for the VLT® fre-
quency converter, the mounting panel
must be of metal because the screen
currents must be led back to the unit. It is
also important to ensure good electrical
contact from the mounting screws through
the mounting curve to the VLT® frequency
converter.
With regard to installation, it is generally
less complicated to use unscreened
cables than screened cables. To observe
the EN55011-1A requirements to radiated
interference (30MHz-1GHz) a motor filter

must be installed when using unscreened
cables.
In order the reduce the interference level
from the system overall (unit + installation)
as far as possible, it is important to make
motor and brake cables as short as
possible.
Cables with a sensitive signal level may
not be led together with motor and brake
cables.
Radio interference higher than 50 MHz
(airborne) will be particularly affected by
the control electronics.
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Instructions for
installation

Filtering
Electrical interference from the cable
network - cable-borne as well as air-borne
- can be prevented by using the correct
filters. The filters or equivalent stated in
the product programme must be installed,
and when re-mounting, the filter
installation instructions are to be
observed.
VLT® 3002-3052
All models have filters for integration into/
mounting on the appliance itself. Some

models offer the feature of ordering the
appliance with the filter already integrated.
See the product range. In the case of
subsequent installation, the instructions for
installation of the filter must be complied
with (see also the instructions for installa-
tion, item F).

VLT® 3060-3250
The filter is supplied as an IP54 option or
an IP20 option that cannot be integrated in
the appliance itself, but can be bolted
directly on the side.

Mechanical installation VLT® 3002-3008, IP00/IP21 enclosure
VLT® 3002-3008, IP00/IP21/IP54
enclosure with brake:
VLT® 3002 - VLT® 3008, IP00/IP21 enclo-
sure and VLT® 3002-3008, IP00/IP21/IP54
enclosure with brake must always be in-
stalled against a conductive rear plate.

Install the metal cabinet of the VLT®

frequency converter up against the rear
plate. The rear plate must be electrically
conductive and act as a common HF earth
reference for the VLT® frequency con-
verter, the RFI/brake module and any
brake cables used. The VLT® frequency
converter and the RFI/brake module must
be installed with the lowest possible HF
impedance to the rear plate. This can best
be done through the fastening bolts for the
enclosure (see instructions for installation,
pp. 57-59, item A). Since the aluminium
enclosure of the appliances is anodised
and thus electrically insulating, toothed
(serrated) washers should be used to
penetrate the anodisation - or the ano-
dised surface has to be removed. Remem-
ber also to remove any varnish or paint
from the rear plate.

VLT® 3002-3008, IP54 enclosure without
brake
VLT® 3011-3052, IP20/IP54 enclosure:
Appliances can be installed on an electri-
cally conductive or a non-conductive rear
plate, since the RFI filter can be or is
integrated and the screen from control
cables, motor cable and brake cable (not
VLT® 3002-3008) can be terminated in the
appliances (see instructions for installation,
pp. 57-59, items B, C and D).
If an electrically conductive rear plate is
used, the VLT® frequency converter must
be installed with the lowest possible HF
impedance to the rear plate, and the
instructions for installation, pp. 57-59,
items A, B, C, D and E, must be complied
with.

If a non-conductive rear plate is used (i.e.
in the case of installation directly against a
brick wall), use the instructions for installa-
tion, pp. 57-59, items B, C and D.

VLT® 3032-3052 200V and
VLT® 3060-3250 380-500V, IP20 RFI option
See further examples of installation on
page 59.
- The filter should be installed on the

same panel as the frequency converter.
The panel must be electrically conduc-
tive. Both the frequency converter and
the filter must have a good high-
frequency connection to the panel.

- The filter should be connected as close
as possible to the frequency converter
input, the maximum distance being 1
metre.

- The mains filter should be earthed at
both ends.

- Before mounting the filter on the panel,
remove any surface treatment, etc.

NB! The filter must be earthed before
connection to mains.

VLT® 3032-3052 200V and
VLT® 3060-3250 380-500V, IP54  RFI
module
See further examples of installation on
page 59.
1. Remove the wire plate and the Philips

screw in the right-hand side of the
VLT® 3000 (save the screws for the
wire plate for later use).

2. Place the IP54 RFI option in the right-
hand side of the VLT® 3000.

3. Before fastening the RFI option to the
VLT® 3000, place the accompanying
gasket and mount it around the cable
inlet to maintain the IP54 enclosure
grade.

4. Fasten and earth the RFI module to the
VLT® 3000 with 2 screws plus screw
washers. With the RFI module door
open, mount the two screws and
fasten the module.

5. Use the screws from item 1) to fasten
and seal off the wire inlet between the
RFI option and the VLT® 3000.

6. Using the wire net supplied with the
RFI option, connect the RFI filter to the
VLT® 3000 AC mains input and earth.

7. Connect the AC mains input and earth
to the terminals placed at the top of the
RFI filter.

EMC installation
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EMC installation

Motor cable In order to comply with the EMC specifi-
cations concerning emission and immu-
nity, the motor cable must be screened
unless otherwise stated for the mains filter
in question. It is important to keep the
motor cable as short as possible so as to
reduce the interference level and the
leakage currents to a minimum.

The motor cable screen should be con-
nected to the metal cabinet of the fre-
quency converter and to the metal casing
of the motor. Screen connections should
be made using as large a surface  as
possible. (See the instructions for installa-
tion, pp. 57-59, item D). The motor cable

screen should basically not be broken and
not be earthed in the process. If it be-
comes necessary to break the screen to
install a motor isolator or motor relays, the
screen should be continued at the lowest
possible HF impedance.

Using filters 175H7083 and 175H7084, the
VLT® 3002-3008 complies with EN55011-
1A using an unscreened motor cable. In
addition to reducing the mains interfer-
ence, the filters also reduce the interfer-
ence radiating from the unscreened motor
cable. As far as the motor cable is con-
cerned, only interference above 30MHz is
reduced (see EN55011-1A).

Control cables Control cables should be screened. The
screen should be connected using a
clamp to the VLT® frequency converter
base (see the instructions for installation,
pp. 57-59, item C). Normally, the screen
should also be connected to the base of
the controlling appliance (follow the
instructions for use of the appliance in
question).

In connection with very long control cables
and analogue signals, 50 Hz ripple loops
may occur in rare cases, depending on the
installation. This is because of interference
coupling from the mains supply cables. In
this connection it can be necessary to
break the screen or possible insert a 100 nF
condenser between screen and base.

Cable for serial
communication

The cable for serial communication should
be screened.
The screen should be installed using a
clamp on the VLT® frequency converter
(see the instructions for installation, pp. 57-
59, item B).

With regard to cable specifications and
instructions for installation in general,
reference is made to the PROFIBUS
product manual.

trolling appliance. They can be avoided by
making a tight fit with the cabinet base
rear plate, thereby ensuring that any
equalising currents will run via the base
rear plates and their joints, not via the
cable screens.

Efforts should be made to avoid possible
equalising currents that may occur when
the control cable screen is connected to
the base (earthed) at both ends. Equalising
currents occur because of voltage differ-
ences between the VLT® frequency
converter base and the base of the con-

Equalising currents

Brake cables If a brake module is used, the cable to the
brake resistor must be screened. In the
case of VLT 3002 - VLT 3008, connect the
screen to the conductive rear plate, on
which the VLT frequency converter has
been mounted. If VLT 3011 - VLT 3052 are
used, mount the screen by means of a

special union. In the case of VLT 3060 -
VLT 3250, where the brake module is a
separate module in its own casing, it is
possible to use special unions or to
terminate the screen in the conventional
way. All sizes of unit require the screen to
be connected to the brake resistor
casing.
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EMC installation

VLT 3002-3008

VLT 3011-3052

Hole size Cable ø Screen ø Danfoss code No.
PG 21 17.0 - 20.0 12.5 - 17.5 175H2882
PG 29 22.0 - 26.0 15.0 - 21.0 175H2883
PG 36 30.0 - 32.0 24.0 - 30.0 175H2884
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EMC installation

VLT 3060-3250
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VLT 3032-3052 200V.
3060-3075 400/500V.

EMC installation

VLT 3100-3150

VLT 3200-3250
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The control panel for programming and
local control and information is placed on
the front of the frequency converter.
The control panel consists of a keyboard
and a display.
The keyboard is used for two purposes:
local operation and programming.
The display is used for communication
between the frequency converter and
the operator.
On the control panel you will see a red
and a green LED.
When the green LED (On) lights up, there is
voltage to the frequency converter.
The red LED (Alarm) is used for alarm
indications.
In an ALARM MODE the LED will flash.

Using an optional adaptor and cable, the
control panel can be mounted in a cabinet
cover. The maximum distance between the
frequency converter and the remote box is 3
m.
The enclosure of the adapter (front) is IP 54.

Minimum panel aperture: 112 x 51 mm
± 0.5 mm.

The control panel

Keys for programming

Programming is carried out by changing
the data values of parameters grouped in
a menu.
Some parameters can have different
settings in four separate setup functions
(parameter 001). See p. 81 for more
information.      is used to find (select) the
parameter to be changed.

Menu is used to enter MENU MODE from
either DATA MODE or DISPLAY MODE.

Menu is also used to enter a specific group of
parameters.

Data is used to enter DATA MODE or DIS-
PLAY MODE from MENU MODE. Data is
also used to move the cursor between data
values.

+ and – are used to select a group of
parameters, a specific parameter or a data
value.
From any status you can enter DISPLAY
MODE by pressing Menu and Data at the same
time.

Menu Data + –

External mounting
of the control panel
(remote box)

In normal operation (in DISPLAY MODE)
+ and – are used to scroll between 12 dis-

play read-outs:
• Reference %
• Frequency Hz
• Display / Feedback %
• Current A
• Torque %
• Power kW
• Power HP
• Energy kWh
• Motor voltage V
• D.C. voltage V
• Motor load therm. %
• Inverter load therm %

Parameters 003/004 are used for local
 reference setting.

Jog is used to run the motor at a fixed pre-
programmed frequency (parameter 203).

Fwd.
Rev.

➤➤

is used to change direction.
Note: For safety reasons the key can only
be activated when the frequency converter
is set for local operation (parameter 003),
and the functions Jog and Fwd.

Rev.

➤➤ must be se-
lected in parameters 008 and 009.

Keys for local operation
Start Stop

Reset
Fwd.
Rev.

➤➤

Jog + –

Control panel

Menu
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Different modes,
different information

See the list of status, reset and alarm mes-
sages on page 122.

See the list of parameters on pages
151-152.

00.0 Hz
FREQUENCY ➜
FUNCTION OK 1

RESET MODE
REASON FOR ALARM

SET DATA VALUE

FLASHING PARAMETER NUMBER
0.. = FLASHING CURSOR

STATUS, including indication of local operation
NAME OF SELECTED DISPLAY READ-OUT

SELECTED DISPLAY READ-OUT, including unit

ACTIVE SETUP
SELECTION
(1-4 CAN BE SELECTED
IN PARAMETER 001)

PARAMETER NAME

NAME
FLASHING PARAMETER NUMBER

0.. = FLASHING CURSOR

E = FLASHING CURSOR
SET DATA VALUE

ROTATION DIRECTION

PARAMETER GROUP

PARAMETER NAME

00.0 Hz
0.. OPERATING
SETTING

00.0 Hz
00 0 LANGUAGE
ENGLISH 1

00.0 Hz
LANGUAGE
E NGLISH 1

The display will give you different infor-
mation, depending on the mode and the
operation setting.

DISPLAY  MODE

MENU  MODE

PARAMETER MODE

DATA  MODE

ALARM MODE

ALARM
TRIPPED
OVERVOLTAGE

Display layout
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How the display looks in the four modes

Display layout
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Initialization is used to return to a known
initial status (factory setting).
This requirement arises on change of
software version, if so many of the para-
meters have been changed that the
situation is no longer clear, or if the VLT® is

Initialization

General behaving strangely and cannot be reset in
the normal way.

Fundamentally, initialization takes place in
two ways:

(Press the keys MENU + DATA + JOG
simultaneously with mains connection until
“init eeprom” is shown in the third line).

This method is used on:

• Replacement of software version.

This results in:
• First time setup of communication

parameters to ensure factory setting.
(These parameters are set
from the unit’s operating panel):

Standard
(RS 485) 500 Address

501 Baud Rate

Profibus 820 Baud Rate
821 FMS/DP select
822 Station Delay
904 PPO Write
918 Station Address

• Reset of operation data (para. 600) and
fault memory (para. 602)

• Initialization of all other parameters as de-
  scribed under initialization via parameter
  604

Manual initialization

Initialization via
parameter 604

This method is used on:

• Initialization of all parameters to factory
setting, except for:Communication
parameters (para. 500 and 501) and
the aforementioned Profibus para-
meters if this option is installed.
Operation data (para. 600)
Fault memory (para. 602)

NB! If only factory setting of data in a
single setup is required, ”Factory set” can
be selected in para. 001.

In para. 002 this setting is copied to the
chosen setup.
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“LOCK” switch There is a way to avoid unwanted pro-
gramming. It is done by opening the
switch pin 01 on the control card.

Time out Local reference (parameter 004) is not left
automatically after 20 seconds.

The display is a  three-line LCD display.

Line A is used to display operator read-
outs. It will show the value corresponding
to the setting in DISPLAY MODE.
The selected value will remain in the
display line during programming of para-
meters.

Line B displays information on parameters,
direction, and re-set status.
Line C displays information on status and
setup or data value.

The software automatically leaves DATA
MODE after 20 seconds if no operation is
recorded.
By pressing Data once, it is possible to
return to DATA MODE and program the
parameter which was left after 20 sec.

Display layout

Avoid unwanted data change
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Please note: You have to press Stop
Reset to stop

the motor before changing the data values
of some parameters (see factory settings).

Menu build-up The frequency converter has a menu sys-
tem with several parameters  to be used to
optimise your motor operation.
The parameters are divided into 7 groups
(group 0 - group 6).

There are also groups for different options.
They are described in guidelines for each
option.

Parameter grouping
0.. Operation and display 000-099
1.. Load and motor 100-199
2.. References and limits 200-299
3.. Functions and timers 300-399
4.. Inputs and outputs 400-499
5.. Serial data interface 500-599
6.. Service and diagnosis 600-699

The parameter number is made up of three
digits.
The digit on the left indicates the group.

Parameter
numbering

Travelling through
the menu

After the first power-up you will find the
frequency converter in DISPLAY MODE.

Changing group
If you want to travel through the menu, use
the key Menu followed by the keys + or –

(see page 61).

Changing a parameter number
You can enter the parameters of the
selected group with the key Menu followed
by + or – .

+ increases and – decreases the
parameter number.

Menu build-up

When you have chosen a parameter and
want to change its data value, press the

Data key followed by the + or – key.

The data value can be a digit or a text.Data value of a
parameter

Changing a data value:
digit

When you have pressed Data the digit to the
right will be active and be shown flashing.
The other digits can be activated one by
one by pressing Data one, two or three times.
The activated digit can be changed by
pressing + or – .

Changing a data value:
text

If the data value of the chosen parameter
is a text, the display shows the selected
text.This can be changed by pressing Data

and then + or – . All options are then
shown one by one. The text shown in the
display will be stored at the same moment
you leave DATA MODE.

You are storing the data value by pressing
Menu . Now you have activated the para-

meter number and can travel through the
group of parameters again using + and – .

Leaving  DATA mode

Within each group the parameters are
numbered, starting with 0.
For example, in group 1..: 100, 101, 102....

A new data value is stored on leaving
DATA MODE, or automatically after 20
seconds.
Please note: You have to press Stop

Reset to stop
the motor before changing the data values
of some parameters (see factory settings).

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 71 of 1387



66 MG.30.A7.02 - VLT® is a registered Danfoss trademark

Group description

Note: The choice between the 12 different
display read-outs mentioned on page 60 is
not an element of this group.

Load and motor
Group 1..

Operation and display
Group 0..

In this group you will find parameters
concerning the display read-out, local
operation and setup handling.

This group of parameters has been re-
ser-ved for the adjustments necessary to
adapt the VLT® frequency converter to the
application and motor.

The preprogrammed values in parameters
100-105 are suitable for normal application
using standard asynchronous motors with
constant torque load without parallel-
coupled motors.

If quadratic torque load is applied, select
one of the VT (variable torque) modes or VT
modes with CT starting torque (high break-
away torque).

Parallel-coupled motors:
If parallel-coupled motors or any synchro-
nous type of motor are used at the output
from a VLT® frequency converter, constant
torque is selected without start compensa-
tion in parameter 100, and open-loop speed
control is selected in parameter 101.

Auto-optimization:
An additional tuning might improve the
torque yield or speed accuracy, if the motor
data differ from the typical values assumed
as default.

Items 1-4 in Quick setup must be carried out
first.
The adaptive tuning facility offers you an
easy way to perform that tuning. Initiate
the tuning by setting parameter 106 to
"ON" and pressing Start .

The VLT® will perform a test measurement
of vital motor data and automatically adjust
the appropriate parameters (108-113).

For optimum adjustment automatic para-
meter tuning on a cold motor is recom-
mended.

Caution: the motor will start running without
warning.
Manual tuning is possible in parameters
109-113 for correction of default or auto-
matically tuned values.

Closed loop
If closed loop control is required the trans-
mitter, tachometer or encoder should sup-
ply one of the standard analogue signals
(e.g. 0-10 V, 0-20 mA; 4-20 mA) or a pulse
signal frequency of max. 100 Hz, 1 kHz or
10 kHz (programmable).
The full-scale value is always 100%.

The transmitter signal should be selected
to utilise the full scale range as far as
possible, but with due allowance for over-
shooting.
The pulse signal has an over-shooting
range of up to 200% for the 100 Hz and
1 kHz signals, and up to 130% for the
10 kHz signal.
To optimise dynamics and accuracy an im-
pulse frequency as close to 10 kHz as pos-
sible should be selected (at max.
motor speed).
If this is not possible, the transmitter signal
can be corrected by the feedback scaling
factor (parameter 125).

The equivalent reference signal can either
be fixed internally (digital reference) or sup-
plied via standard analogue signals or the
pulse signal (range 0-100%). It is not possi-
ble to select the same type of signal (volt-
age, current, pulses) for both the reference
and the feedback.

At start the output frequency is determined
by the frequency converter’s reference and
the feed forward factor and the min/max
frequency settings. The feed forward factor
is used to set the steady state output fre-
quency.

Feedback scaling is used if the transmitter
cannot be optimally selected for the input
signals’ scale range.

The PID regulator then adjusts the output
frequency by comparing reference and
feedback.

At stop the controller output (integrator) is
set to 0 so that a restart follows the normal
start situation.

Continued...
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Group description

Load and motors
Group 1..
(continued)

PID optimisation

Parameter 121
(proportional gain) is set for 0.01
(min. value, factory setting).

Parameter 122
(integration time) is set for infinite
(max. value, factory setting).

Parameter 123
(differentiation time) is set for 0 sec.

1. Start the frequency converter.
2. Increase the value in parameter 121

(proportional amplification) until the
feedback signal (FB) oscillates
constantly. Reduce the value until the
oscillation ceases. Reduce further
(0.4-0.6 times).

3. Reduce the value in parameter 122
(integration time) until the feedback
signal (FB) oscillates again. Increase
the value until the oscillation ceases.
Then increase further 1.15-1.5 times.

4. Parameter 123 (differentiation time) is
only used in fast systems. The typical
value is the integration time divided
by 4.

5. Reduce control range if necessary
(parameter 120) to reduce over-
shooting.

Note:
The drive should be started / stopped
repeatedly to ensure stability.
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Load and motor, group 1.. (continued)

Open loop control

Group description
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Load and motor, group 1.. (continued)

Closed loop control

Group description
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The brake control for the electromechani-
cal brake features functions which among
other things improve positioning.

The brake control features an optimized
relay function with a short reaction time, to
control the electromechanical brake.
The brake must be active (without voltage)
while the unit is running idle. Relay 01/04
can be programmed so that the motor
brake is released automatically when the
programmed motor frequency is exceeded.
It is possible to set separate ramp-up
(start) and ramp-down (stop), cut-out and
cut-in frequencies.

Groups

Introduction

Brake control

The motor current monitoring features a
function which automatically activates the
brake when the motor current drops to or
below the programmed minimum value.

It is possible to override motor current
monitoring during start-up. How long it is
to be inactive depends on the delay
setting.

To achieve high dynamics, start compen-
sation is deselected in parameter 100.

The parameters for brake control are
described below:

Para. 100 Data value [6]
Para. 230-231-
232-233 See drawing below
Para. 409/410 Data value [16][17]

Start/Stop

Frequency/Current

 Relay

Programming of
ramp-up and ramp-
down times

In parameter 405 (terminal 29 input), two
different ramp times can be selected.
For normal start/stop, either ramp 1 or 2
can be selected.
Quick stop is always ramp 2.

WARNING:
The parameters for the relay used for
brake control must not be changed
(para. 409 or 410) as this can cause the
brake to be released and thus damage
equipment or endanger human life.
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The VLT® frequency converter distin-
guishes between different types of refer-
ences.
Note that the analogue reference type is

Inside / outside range

References and limits
Group 2..

Analogue reference
(parameter 411)

Digital reference type
(parameter 204) Relative reference Data [1]

1. Linear between min. and max. Data [0]
2 .Proportional to reference with min.

and max. limitation. Data [1]
3. Proportional to reference with reversing.

Data [2]

programmed in group 4...
Unused references are set at 0, or
switched out (parameters 205-208, 412-
413).

frequency converter can be programmed
to give output signals if the limits are
exceeded (parameters 407-410).

Frequency and current range
In this group you can define a range within
which you want your motor to run. The

Group description
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This group includes a parameter called
“flying start”.

This function tells the frequency converter
how to handle a motor with a rotating
shaft.

: Flying start

: Normal start

: Dont care

Example 1: Example 2: Example 3: Example 4:

Condition fulfilled
(see page 108-109)

Function of the "flying start" when selected:

Data 13/14 Data 19/20 Data 25/26

Data 15/16 Data 21/22 Data 0/12

Data 17/18 Data 23/24

The analogue output signals on terminals 42/45 set in parameters 407/408.

Group description

The analogue output signals and the
relays can be used for different types of
indication.
See parameters 407 and 408.

Group 4.. is used to program other
configurations of the terminals than the
default configuration.
See the configuration of the digital input
signals on page 32.

Inputs and outputs
Group 4..

Functions and timers,
Group 3..
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Serial data interface
Group 5..

The serial bus communicates using RS
485 (terminals 68 and 69). It is possible to
read and set the parameters of the VLT®

frequency converter, and to give it refer-
ence and control commands. The serial port
can be used by up to 31 VLT®

frequency converters per master without us-
ing a repeater. If 3 repeaters are used,
up to 99 VLT® frequency converters can be
connec-ted to one master.

It is important to connect and terminate the
serial bus with the correct impedance to
avoid any reflections which may disturb the
cable’s data transmission.

This adjustment can take place by setting
the 03.1 and 03.2 switches in the “on” posi-
tion (see p. 148) in the last VLT® frequency
converter connected to the serial BUS.

Communication takes place by means of a
protocol specified by Danfoss.
The data format consists of 10 bits: one
start bit (logically 0), eight data bits, and one

stop bit (logically 1). There is no parity
check. Set the baud rate (speed of trans-
mission)  in parameter 501 and the ad-
dress of each unit in parameter 500.

Telegram format / protocol
The communication protocol for the VLT®

3000 Series consists of a 22-byte telegram
using ASCII characters. These characters
make it possible to operate, set and read
parameters, and to receive status feed-
back from the VLT®

 frequency converter.
Communication takes place in the following
way: The master sends a telegram to a
VLT® frequency converter. Then the master
awaits a reply from that frequency con-
verter before sending a new message.
The reply to the master is a copy of the
 telegram sent by the master, now
containing any updated data values and
the status of the VLT® frequency converter.

Data format Telegram format

Continued...

Group description
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Serial data interface
Group 5..
(continued)

Byte 1:
Start byte which in this case must be the
character ”<” (ASCII: 60).

Bytes 2 and 3:
The two-digit address of the frequency
converter with which communication is
required. This address is also programmed
in parameter 500.
Sending to address 00 means broadcast
to all units connected to the bus. None of
the units will reply, but they will carry out the
command.

Byte 4:
Control parameter telling the VLT®

frequency converter what to do with the
following data values.
U (update) means that the data value
(bytes 13-19) must be read into the
frequency converter’s parameter (bytes
9-13).

R (read) means that the master wants to
read the data value of the parameter
stated in bytes 9-12.

C (control) means that the frequency con-
verter reads only the four command bytes
(5-8) and returns with status. Parameter
number and data value will be ignored.

I (read index) means that the frequency
converter reads index and parameter, and
returns with status.
Parameter is stated in bytes 9-12 and
index is stated in bytes 13-18.
Parameters with indices are read-only
parameters. Action will be taken on the con-
trol word.
Two-dimensional indices (x,y) (parameters
601 and 602) are separated by a comma,
see byte 19.

Example:
Index = x, y
Data value = 013,05

Byte 14-18 = 013 05

Byte 19 = 2

Group description

Bytes 5-8:
Control and status words are used to send
commands to the frequency converter and
to send status from frequency converter to
master.

Bytes 9-12:
In these bytes the parameter number is set.

Bytes 13:
Used for the sign before data value in
bytes 14-18. All characters other than "−"
are taken as "+".

Bytes 14-18:
Here is placed the data value of the para-
meter stated in bytes 9-12.
The value must be a whole number. If a
decimal point is needed it is stated in byte
19.
Note: Some data values have square brack-
ets with a number, e.g. [0]. Use this number
instead of the "text" data value.

Bytes 19:
The position of the decimal point in the data
value stated in bytes 14-18. The number
states the number of characters after the
decimal point.
Byte 19 can then be 0, 1, 2, 3, 4 or 5.
For example, the number 23.75 is stated:
Byte no. 13  14 15 16  17 18  19
ASCII character +  2  3  7  5  0 3
If byte 19 = 9 in the response telegram see
table page 80.

Bytes 20, 21:
Used for counter control from byte 2 up to
and including 19. The decimal values of the
ASCII characters are added and reduced to
the two “low” characters, e.g. Σ 235 [ ]
reduced = 35. If no control is necessary can-
cel the function with “?” (ASCII: 63) in the
two bytes.

Byte 22:
Stop byte stating the end of the telegram.
The character ”>” is used (ASCII: 62).
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According to the data format, 1 byte
consists of 8 data bits, but in the control
word only the 4 least significant bits of
each byte are used, so that ASCII charac-
ters from A to 0 can be used. The table
below shows the significance of the indi-
vidual bits of the control word:

Control words, bytes 5-8 in the telegram
The control word is used to send control
commands from a master (e.g. a PC) to
the VLT® frequency converter.

Serial data interface,
group 5.. (continued)

Groups

Bit 00, OFF1/ON1:
Ordinary ramp stop which uses the ramp
time in parameter 215/216. Bit 00 = “0”
means stop, bit 00 = “1” means that the
frequency converter can start if the other
start conditions are fulfilled.
Bit 01, OFF2/ON2:
Free-wheeling stop. Bit 01 = “0” means
free-wheeling stop, bit 01 = “1” means that
the frequency converter can start if the
other start conditions are fulfilled.
Bit 02, OFF3/ON3:
Quick stop, which uses the ramp time in
parameter 218. Bit 02 = “0” means quick
stop, bit 02 = “1” means that the frequency
converter can start if the other start condi-
tions are fulfilled.

Bit 03, Free-wheeling/possible:
Free-wheeling stop. Bit 03 = “0” means
stop, bit 03 = “1” means that the frequency
converter can start if the other start condi-
tions are fulfilled. Note: In parameter 503 it
is selected how bit 03 is connected (gates)
with the equivalent function on the digital
inputs.
Bit 04, Quick stop/ramp:
Quick stop, which uses the ramp time in
parameter 218. Bit 04 = “0” means quick
stop, bit 04 = “1” means that the frequency
converter can start if the other start condi-
tions are fulfilled.

@
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P

ASCII

0

/

1

X = Dont care, if P is used in a group of 4 bits, current status is retained. Only the groups with the characters in P are
activated. Bit 10 = 0 signifies no change from current status.

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1
0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0
0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1
1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0
1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
1 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1
1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0
1 1 0 1 1 1 0 1 1 1 0 1 1 1 0 1
1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
X X X X X X X X X X X X X X X X

Byte 8 Byte 7 Byte 6 Byte 5

N
O

F
U
C
T
T
I
O
N

/

R
E
V
E
R
S
I
N
G

S
E
L
E
C
T

S
E
T
-
U
P

1

N
O

F
U
C
T
T
I
O
N

/

C
A
T
C
H
-
U
P

N
O

F
U
C
T
T
I
O
N

/

S
L
O
W

D
O
W
N

D
A
T
A

N
O
T

V
A
L
I
D

/

V
A
L
I
D

J
O
G

2

O
F
F

/

O
N

J
O
G

1

O
F
F

/

O
N

N
O

F
U
C
T
T
I
O
N

/

R
E
S
E
T

R
A
M
P

S
T
O
P

/

S
T
A
R
T

H
O
L
D

R
A
M
P

P
O
S
S
I
B
L
E

Q
U
I
C
K

S
T
O
P

R
A
M
P

F
R
E
E
W
H
E
E
L

P
O
S

 S.

O
F
F

3

/

O
N

3

O
F
F

2

/

O
N

2

O
F
F

1

/

O
N

1

Control word

S
E
L
E
C
T

S
E
T
-
U
P

2
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Groups

The function of bit 04 can be redefined to
D.C. brake in parameter 514. Otherwise
the function is as described above. Note: In
parameter 504/505 it is selected how bit 04
is connected (gates) with the equivalent
function on the digital inputs.

Bit 05, Hold/ramp possible:
Ordinary ramp stop which uses the ramp
time in parameter 215/216. Bit 05 = “0”
means stop, bit 05 = ”1” means that the
frequency converter can start if the other
start conditions are fulfilled.
Bit 06, Ramp stop/start:
Ordinary ramp stop which uses the ramp
time in parameter 215/216. Bit 06 = “0”
means stop, bit 06 = “1” means that the
frequency converter can start if the other
start conditions are fulfilled. Note: In para-
meter 506 it is selected how bit 06 is con-
nected (gates) with the equivalent function
on the digital inputs.

Bit 07, No function/reset:
Reset of trip. Bit 07 = “0” means no reset,
bit 07 = “1” means reset of a trip. Note: In
parameter 508 it is selected how bit 07 is
connected (gates) with the equivalent
function on the digital inputs.

Bit 08, JOG 1 OFF/ON:
Activation of preprogrammed speed in
parameter 511 (Bus JOG 1). JOG 1 is only
possible when bit 04 = “0” and bit 00-03
= “1”.

Bit 09, JOG 2 OFF/ON:
Activation of preprogrammed speed in
parameter 512 (Bus JOG 2). JOG 2 is only
possible when bit 04 = “0” and bit 00-03 =
“1”. If both JOG 1 and JOG 2 are activated
(bit 08 and 09 = “1”), JOG has highest prio-
rity, i.e. the speed programmed in parame-
ter 511 is used.

Bit 10, Data not valid/valid:
Used to tell the VLT® frequency converter
whether the control word must be used or
ignored. Bit 10 = “0” means that the control
word is ignored. Bit 10 = “1” means that the
control word is used. This function is rel-
evant because the control word is always
contained in the telegram, no matter which
telegram type is used (see byte 4 in ”tel-
egram format”), i.e. it is possible to discon-

nect the control word if it is not to be used
in connection with updating or reading of
parameters.
Bit 11, No function/slow down:
Used to reduce the speed reference with
the value in parameter 513. Bit 11 = “0”
means no change of reference, bit 11 = “1”
means that the reference is reduced. The
function of bit 11 and 12 can be rede-fined
to selection of digital reference in param-
eter 515, according to the following table:

Serial data interface,
group 5..
(continued)

Digital reference/
parameter Bit 14 Bit 13

1/205 0 0
2/206 0 1
3/207 1 0
4/208 1 1

Note: In parameter 510 it is selected how
bit 11/12 is connected (gates) with the
equivalent function on the digital inputs.

Bit 12, no function/catch up:
Used to increase a speed reference with
the value in parameter 513. Bit 12 = ”0”
gives no chance of reference, bit 12 = ”1”
increases the reference. If both slow-down
and catch-up are activated (bit 11 and 12 =
”1”), slow-down has highest priority,
i.e. the speed reference is reduced. The
function of bit 11 and 12 can be redifined to
selection of digital reference, see
description of bit 11 above.

Bit 13/14, selection of setup:
Bit 13 and 14 are used to select between
four menu setups according to the follow-
ing table:

Setup Bit 14 Bit 13
1 0 0
2 0 1
3 1 0
4 1 1

The function is only possible when multi
setup is selected in parameter 001.

Note: In parameter 509 it is selected how
bit 13/14 are connected (gates) with the
equivalent function on the digital
inputs.
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Serial data interface,
group 5.. (continued)

Groups

Bit 15, No function/reversing:
Reversing of the motor’s speed direction.
Bit 15 = ”0” means no reversing,
bit 15 = ”1” means reversing.
Note that as starting point reversing is
selected to digital in parameter 507,

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
0/1 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1
ASCII @ D G O

The status word is used to inform the mas-
ter (e.g. a PC) of the VLT®  frequency con-
verter’s status. The status word is

Status word, bytes 5-8 in the telegram

The following code word can be used to
give the VLT®  frequency converter the
start command:

bit 15 only means reversing when bus,
logical or or logical and (logical and, how-
ever, only with terminal 19) is selected.

located in bytes 5-8 of the response
telegram from the VLT®  frequency
converter to the master.
The table below shows the significance of
the individual bits of the status word:

Example:

@
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O

ASCII

0

/

1

T
I
M
E
R
S

O
K
/
O
V
E
R

L
I
M
I
T

C
U
R
R
E
N
T

O
K
/
O
V
E
R

L
I
M
I
T

V
O
L
T
A
G
E

O
K
/
O
V
E
R

L
I
M
I
T

V
L
T

O
K
/
S
T
A
L
L
S
,

A
U
T
O

S
T
A
R
T

N
O
T

R
U
N
N
I
N
G
/
R
U
N
N
I
N
G

O
U
T

O
F

O
P
E
R
A
T
I
O
N

R
A
N
G
E
/
F
R
E
Q
U
E
N
C
Y

L
I
M
I
T
S

O
K

L
O
C
A
L

O
P
E
R
A
T
I
O
N
/
B
U
S

C
O
N
T
R
O
L

N
O
T

O
N

R
E
F
/
O
N

R
E
F

N
O

W
A
R
N
I
N
G
/

W
A
R
N
I
N
G

S
T
A
R
T

P
O
S
S
I
B
L
E
/
S
T
A
R
T

N
O
T

P
O
S
S
I
B
L
E

O
N

3
/
o
F
F

3

O
N

2
/
O
F
F

2

N
O

F
A
U
L
T
/
T
R
I
P

N
O
T

E
N
A
B
L
E
D
/
E
N
A
B
L
E
D

V
L
T

N
O
T

R
E
A
D
Y
/
R
E
A
D
Y

C
O
N
T
R
O
L

N
O
T

R
E
A
D
Y
/
R
E
A
D
Y

Status word
Byte 8 Byte 7 Byte 6 Byte 5

  15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1
0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0
0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1
1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0
1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
1 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1
1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0
1 1 0 1 1 1 0 1 1 1 0 1 1 1 0 1
1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Bit 00, Control not ready/ready:
Bit 00 = “0” means that the control word’s
bit 00, 01 or 02 = “0” (OFF1, OFF2 or
OFF3), or the VLT® frequency converter
has tripped. Bit 00 = “1” means that the
VLT® frequency converter is ready to
operate when it receives the necessary
start signals.

Big 01, VLT® not ready/ready:
Same significance as bit 00.

Bit 02, Free-wheeling/possible:
Bit 02 = “0” means that the control word’s
bit 00, 02 or 03 = “0” (OFF1, OFF2 or
OFF3 or Free-wheeling), or the VLT®

frequency converter has tripped. Bit 02 =
“1” means that the control word’s bit 00,
01, 02 and 03 = “1”, and the VLT® fre-
quency converter has not tripped.

Bit 03, No fault/trip:
Bit 03 = “0” means that the VLT® frequency
converter is not in a fault status. Bit 03 =
“1” means that the VLT® frequency con-
verter has tripped and it requires a reset
signal before it can run.

Bit 04, ON2/OFF2:
Bit 04 = “0” means that the control word’s
bit 01 = “1”.
Bit 04 = “1” means that the control word’s
bit 01 = “0”.

Bit 05, ON3/OFF3:
Bit 05 = “0” means that the control word’s
bit 02 = “1”.
Bit 05 = “1” means that the control word’s
bit 02 = “0”.

Bit 06, Start possible/not possible:
Bit 06 is always “0” if “Start not possible”
[11] has not been selected in parameter
309. When “Start not possible” [11] is se-
lected in parameter 309, bit 06 will be “1”
after reset of a trip, after activation of OFF2
or OFF3 and after connection of mains
voltage. “Start not possible” is reset, the
control word’s bit 00 being set at “0” and bit
01, 02 and 10 at “1”.

Bit 07, No warning/warning:
Bit 07 = “0” means that there is no extra-
ordinary situation. Bit 07 = “1” means that
an abnormal status has arisen for the
VLT® frequency converter. All warnings
described on pp. 124-125 will set bit 07
at “1”.

Bit 08, Speed in ref./speed = ref.:
Bit 08 = “0” means that the motor’s cur-rent
speed is different from the set speed
reference. This can e.g. be the case while
the speed is ramped up/down on start/stop.
Bit 08 = “1” means that the motor’s current
speed is equal to the set speed reference.

Bit 09, Local control/bus control:
Bit 09 = “0” means that the VLT® frequen-
cy converter has stopped with the help of
the stop key on the operating panel, or
“local” or “local with external free-wheeling
stop” has been selected in parameter 003.
Bit 09 = “1” means that it is possible to
control the VLT® frequency converter via
the serial port.

Bit 10, Out of range/frequency OK:
Bit 10 = “0” means that the output frequen-
cy is outside the limits set in parameter 210
(Warning: Low frequency) and parameter
211 (Warning: High frequency). Bit 10 = “1”
means that the output frequency is within
the aforementioned limits.

Bit 11, Not running/running:
Bit 11 = “0” means that the motor is not
running. Bit 11 = “1” means that the VLT®

frequency converter has a start signal or
the output frequency is greater than 0.5 Hz.

Bit 12, VLT® OK/stalls, auto start:
Bit 12 = “0” means that there is no tem-
porary overload of the inverter. Bit 12 = “1”
means that the inverter has stopped due to
overload, but the VLT® frequency con-
verter has not tripped and it will continue
when the overload disappears.

Bit 13, OK/over/undervoltage:
Bit 13 = “0” means that the VLT® frequen-
cy converter’s voltage limits have not been
exceeded. Bit 13 = “1” means that the D.C.
voltage in the VLT® frequency converter’s
intermediate circuit is too low or too high.

Bit 14, Current OK/above limit:
Bit 14 = “0” means that the motor current is
lower than the current limit selected in
parameter 209. Bit 14 = “1” means that the
current limit in parameter 209 has been
exceeded.

Serial data interface,
group 5.. (continued)

Groups
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Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
0/1 0 0 0 0 1 0 1 1 1 0 0 0 0 1 1 1
ASCII @ K H G

Communication example:
A VLT® frequency converter with address 1
is to have a start signal and speed refer-
ence equivalent to 40 Hz. A start signal is
given with the help of the control word (see

example on p. 77), and the speed refer-
ence is written to parameter 516, bus
reference, 80% equivalent to 40 Hz, the
maximum frequency being 50 Hz. This
gives the following telegram structure:

Telegram from master (PC or PLC) to frequency converter
Function Byte no. ASCII character Decimal value
Start byte 1 < 60

2 0 48
3 1 49

Control character 4 U 85
5 O 79
6 G 71
7 D 68
8 @ 64
9 0 48
10 5 53
11 1 49
12 6 54

Sign 13 + 43
14 0 48
15 0 48
16 0 48
17 8 56
18 0 48

Comma 19 0 48
20 0 48
21 7 55

Stop byte 22 > 62

Data value

Check sum

Check sum: Byte 2-19 = 1007 reduced to 07

Address

Control/status word

Parameter no.

Groups

Bit 15, Timers OK/above limit:
Bit 15 = “0” means that the timers for
respectively thermal motor protection
(described on p. 130) and thermal VLT®

protection have not exceeded 100%. Bit 15
= “1” means that one of the timers has
exceeded 100%.
Example:
The status word below states that the
motor is running at the required speed
reference but outside the defined fre-
quency range and therefore bit 10 = “0”
(out of frequency range) and bit 07 = “1”
(warning). Voltage, current and timers are
OK.

Serial data interface,
group 5..
(continued)
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Response telegram from VLT® frequency converter to master (PC or PLC)
Function Byte no. ASCII character Decimal value
Start byte 1 < 60

2 0 48
3 1 49

Control character 4 U 85
5 G 71
6 H 72
7 K 75
8 @ 64
9 0 48

10 5 53
11 1 49
12 6 54

Sign 13 + 43
14 0 48
15 0 48
16 0 48
17 8 56
18 0 48

Comma 19 0 48
20 0 48
21 7 55

Stop byte 22 > 62

Check sum: Byte 2-19 = 1007 reduced to 07
Status word equivalent to the example on p. 79.

Serial data interface,
group 5..
(continued)

Fault reports parameters (read/write)
Byte 19 in the response telegram from the
VLT® frequency converter assumes the
value 9 if it is not possible to perform the
selected write or read command, and
simultaneously a reason code is given in
bytes 17 and 18. The following reason
codes are found:

Address

Control/status word

Parameter no.

Data value

Check sum

Switch 04:
The drawing on p. 147 shows the position
of switch 04.

04 closed: Terminal 61 is connected
directly to earth.

04 open: Terminal 61 is connected to
earth via an RC link.

When switch 04 is closed, there is no
galvanic separation between the signal
cables (terminals 68 and 69) and earth,

which can give problems if a master
without galvanic separation is used.
Therefore the following connection method
should be used: Switch 04 must be open,
the signal cable’s screen must be con-
nected to the relief stirrup below the control
card, but not to terminal 61.
The screen is uncovered and clamped
under the relief stirrup, the screen may not
end at the relief stirrup, but must be led as
close to the terminal block as possible, so
that the unscreened signal cable ends are
as short as possible.

Code Reason
00 Parameter number does not exist

01 There is no read/write access to
the selected parameter

02 A non-existent index no. has
been selected

03 Index reading is used for a
parameter which does not
have indexes

04 The parameter is read-only.
Can be because factory setup has

                               been selected
05 The parameter cannot be changed

when the motor is running
06 The data value is outside the

parameter’s range
07 Illegal comma value (byte 19)
08 The read data value > 99999
99 Other faults

Groups
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Service and diagnosis,
Group 6..

In group 6, different operating data for use
in connection with service and diagnosis
are registered. There are also details of the
VLT®’s identity and software version.

Groups
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✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

000
Language select
(Language)

Value:
✭ English  (ENGLISH) [0]
German (DEUTSCH) [1]
French (FRANCAIS) [2]
Danish (DANSK) [3]
Spanish (ESPANOL) [4]
Italian (ITALIANO) [5]

The choice in this parameter defines the
language of the display.

001
Setup selection,
operation
(Setup  operatio)

Value:
Factory setup (FACTORY SET) [0]
✭  Setup (SETUP 1) [1]

Setup (SETUP 2) [2]
Setup (SETUP 3) [3]
Setup (SETUP 4) [4]
Multi setup (MULTI SETUP) [5]

Example:
Setup Terminal 17 Terminal 16

1 0 0
2 0 1
3 1 0
4 1 1

Function:
The menu setup to control the VLT®

frequency converter can be selected. The
parameters which can be changed are
stated on pp. 149-150. If several setups
are required, up to four different alterna-
tives can be selected. Remote-controlled
selection between different setups can be
operated from terminals 16/17 or 32/33 and
the serial port.

Description of choices:
Factory setup contains the factory-pro-
grammed data. Can be used as a data
source if the other setups are to be re-
turned to a known status. Here the lan-
guage is always English. It is not possible
to change any other data when this setup
is selected.
Setup 1-4 is four individual setups which
can be used as required. The current
running setup can be changed, and the
changes have an immediate impact on the
unit’s function.
Multi setup is used for remote-controlled
operation between more than one setup.
Terminal 16/17 (para. 400/401), terminal
32/33 (para. 406) or the serial bus can be
used to alternate between the setups.

Parameter description 0.. Operation and display
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Parameter description 0.. Operation and display

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

002
Setup copy
(Menu set copy)

Value:
✭ No copy (Do not copy) [0]
Copy to 1 from # (COPY TO 1 FROM #) [1]
Copy to 2 from # (copy to 2 from #) [2]
Copy to 3 from # (copy to 3 from #) [3]
Copy to 4 from # (copy to 4 from #) [4]
Copy to ALL from # (copy all from ) [5]

Function:
A menu setup can be copied to one of the
other setups, or all other setups simultane-
ously, but not to setup [0].
Copying can only take place in Stop Mode.

Description of choices:
Copying begins when the required data
value has been entered, and the data
mode is left by pressing MENU or auto-
matically after 20 seconds.

Line 3 in the display flashes while copying
is taking place.

The display shows the setup copied to and
from. The active setup is always copied
from (selected in parameter 001 or via the
terminals 16/17 or 32/33).

When copying is completed, the data value
automatically switches to “No copying” [0].

003
Operation site
(Local  / remote)

Value:
✭ Remote (remote) [0]
Local with external stop
(loc/ext stop) [1]
Local (local) [2]

Function:
Three modes of operation of the VLT® fre-
quency converter can be selected: Remote
control, local with external stop option and
local operation.

Description of choices:
Remote control is selected for control via
the control terminals or serial port (RS485).

The keyboard functions are still active,
assuming that they have not been
deselected in parameter 006-009. Note:
Local reversing is not possible, however,
irrespective of what has been selected in
parameter 008.

Local with external stop is selected to
operate the VLT® frequency converter from
the keyboard without using external control
signals but with the possibility of an exter-
nal stop function. The external stop func-
tion must be connected between terminals
12 and 27. A circuit breaker (NC) and
terminal 27 (parameter 404)  must be
programmed for freewheeling stop or reset
and freewheeling stop).

Local is selected to exclusively operate the
VLT® from the keyboard without any kind of
external control signals (nor RS485).

Note:
For both local selections, speed can be
controlled on parameter 004.
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Parameter description 0.. Operation and display

Value:
0.00 - REFMAX

004
Local reference
(Local speed)

Function:
Local reference is selected to set speed
(frequency) from the operating panel.
Note: Local reference cannot be used if
remote operation has been selected in
parameter 003.
Description of choices:
The VLT® frequency converter’s output
frequency can be set directly in Hz using
the +/- keys. The set value is saved 20 sec.
after the last change and remembered
after mains cut-out.
Warning:
This implies that the motor can start
without warning on mains cut-in if param-
eter 014 is changed to Auto restart [0].
- Note: In this parameter data mode is not

left automatically.
- Local reference cannot be controlled via

the serial bus, RS485.
- Data changes in parameter 004 are

blocked if parameter 010 is set at NOT
POSSIBLE.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Value:
Disable (disable) [0]
✭ Enable (enable) [1]

007
Local stop
(Local  stop)

Value:
Disable (disable) [0]
✭ Enable (enable) [1]

006
Local  reset
(Local reset)

Function:
Local/reset can be selected/deselected on
the keyboard.

Function:
Local Stop can be selected/deselected.
The current status of Local Start or Local
Stop command is stored.
Description of choices:
Enable is selected if Local Stop is to be
active.
Disable is selected if one of the following
situations is required:
1) If Local Stop is activated before “Local
Stop disable” is selected, the unit can be
started with the help of the Local Start key
(if remote control has been selected, the
remote-controlled start function must be
active).
2) If Local Start is activated before “Local
Stop disable” is selected, the unit cannot
be stopped with the help of the Local Stop
key, and therefore the unit cannot be
stopped via the operating panel.

005
Display value
(Value at max)

Function:
On selection of the DISPLAY/FEED BACK
function in the display mode, a user read-
out is obtained which is a scaling of the
reference sum if “Open loop” or slip-
compensated has been selected in param-
eter 101. Unit can be selected in param-
eter 117.
Description of choices:
The programmed value will be read out
when the output frequency is equivalent to
FMAX (parameter 202).

Value:
1 - 9999
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Parameter description 0.. Operation and display

008
Local  reversing
(Local fwd / rev)

Function:
Local reversing can be selected/deselec-
ted via the keyboard. Locally selected or
Local with external stop: Para. 003.
Warning:
Note: If local rotation direction (param-
eter 008) has been selected, the function
will only be active if reversing via terminal
19 has not been selected (parameter 403).

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Value:
✭ Disable (disable) [0]
Enable (enable) [1]

011
Reset energy counter
(Energy counter)

Value:
✭ No reset (no reset) [0]
Reset (reset) [1]

009
Local  jogging
(Local jog)

Value:
✭ Disable (disable) [0]
Enable (enable) [1]

Function:
Local jogging can be selected/deselected
on the keyboard. Local jogging is possible
regardless of choice: Para. 003.
Jog speed: Only as long as the key is kept
in.

010
Local reference
(Loc reference)

Value:
Disable (disable) [0]
✭ Enable (enable) [1]

Function:
Zero setting of kW hour counter.
Description of choices:
Reset starts up when DATA MODE is left.
Cannot be selected via the serial bus,
RS485.

012
Reset hour counter
(Hour counter)

Function:
Zero setting of run hour counter.
Description of choices:
Reset starts up when DATA MODE is left.
Cannot be selected via the serial bus,
RS485.

Value:
✭ No reset (no reset) [0]
Reset (reset) [1]

 Function:
Local speed selection can be selected/
deselected.
Description of choices:
DISABLE is selected if the possibility of
changing speed with the help of parameter
004 is not required.
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Parameter description 0.. Operation and display

Function:
Initial situation for Local Start/Stop, Local
Reference (para. 004) and Freeze Refer-
ence (para. 400, 401 or 405) can be selec-
ted on start up (mains connection).
Description of choices:
Auto Restart in Local Operation, use saved
ref. is selected if the unit is to start up with
the references/values which applied on
power off.
Stopped on Local Operation, use saved
ref. is selected if the unit is to remain stop-
ped on mains connection until the start
command is given. After start command
the VLT® runs with the saved references.

Stopped on local operation, set ref. to 0
is selected if the unit is to remain stopped
on mains connection. Local Reference
(para. 004) and Freeze Reference (para.
400, 401 or 405) are set at zero.

If remote control is used together with a
Freeze Reference function on power off,
Freeze Reference will be set at zero on
mains connection. The speed must there-
fore be reset with the Speed-Up function
(e.g. para. 406).

NB!
On remote controlled operation, the restart
function will always be “Auto Restart”. If the
unit is to remain stopped after mains
connection, Pulse start in para. 402 must
be selected. However, it is a condition that
the start function is not activated.

Value:
Auto restart in local operation, use
saved ref. (Auto restart) [0]
✭ Stopped in local operation, use
saved ref. (Loc=Stop) [1]
Stopped at local operation, set ref.
to 0 (Loc=Stp+Ref=0) [2]

014
Power Up Mode
(Power-up mode)

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.
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Parameter description 0.. Operation and display

015
Setup selection,
Programming
(setup program)

Value:
Preprogrammed (Factory Set) [0]
Setup 1 (Setup 1) [1]
Setup 2 (Setup 2) [2]
Setup 3 (Setup 3) [3]
Setup 4 (Setup 4) [4]
(✭)Setup=Parameter 001

(Set-up=P001) [5]

The menu setup in which to program
(change data) can be selected.
It is possible to program the 4 menu setups
independently of which setup the VLT®

frequency converter is operating in (se-
lected in parameter 001). This concerns
programming via the keyboard and the
serial bus (RS485).

Description of choices:
Preprogrammed contains the factory-set
data and can be used as data source if
the other setups are to be brought to a
known status. The language is always
English.
It is not possible to change data once this
setup has been chosen.
Setup 1-4 is 4 individual setups which can
be used as required. These can be pro-
grammed freely, irrespective of which
setup the VLT® is running in.
Setup = Parameter 001 is the preset value
normally used. This function can be
deselected for access to program during
operation in other setups than the VLT®  is
currently running in.

NB! If data is changed in the setup the
VLT® is currently running in, the changes
have an immediate impact on the unit’s
function. This applies to both parameters
001 and 015.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.
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✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Parameter description 1.. Load and motor

Function:
Adjustment of the VLT® frequency convert-
er’s U/f characteristics to the load torque’s
characteristics.

Description of choices:
Variable torque (VT) low, medium or high
is selected if the load is quadratic (centrifu-
gal pumps, fans). Choice of torque should
normally be made with due consideration
of problem-free operation, lowest possible
energy consumption and least possible
acoustic noise.

Variable torque (VT) low, medium or high
with constant torque (CT) start is selected if
there is a need for higher break-away
torque than can be achieved with the three
aforementioned characteristics. The con-
stant torque curve is followed until the set
reference is reached, after which the vari-
able torque characteristics are followed.

Constant torque without start compensa-
tion is a load-independent U/f characteristic
used for parallel-coupled motors and
synchronous type motors.

Constant torque with start compensation is
a load-dependent U/f characteristic where
the output voltage is increased on increas-
ing load (current) to maintain con-stant
magnetization of the motor and to compen-
sate for loss in the motor during start.

Constant torque with 4 quadratic slip
compensation has the same function as
described for [7] but with slip compensation
for both motor and regenerative op-
eration. Slip compensation on regenerative
operation will usually require use of the
brake option/module. However, the slip
compensation is only active if the function
is selected in parameter 101.

100
Load
(Load type)

Value:
Variable torque low (VT mode-low) [0]
Variable torque medium

(VT mode-med) [1]
Variable torque high (VT mode-high) [2]
VT low CT start (VT low W/CT) [3]
VT medium CT start (VT med W/CT) [4]
VT high CT start (VT high W/CT) [5]
Constant torque (CT mode) [6]
✭ Constant torque compensated

(CT with comp) [7]
CT 4 quadratic with slip

compensation (CT W 4Q COMP) [8]
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Parameter description 1.. Load and motor

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

101
Speed control
(Speed control)

Value:
Open loop (open loop) [0]
✭ Slip compensated (slip comp) [1]
Closed loop (closed loop) [2]

Function:
It is possible to select three different types of
speed control: open loop, slip compensation
and closed loop.
Description of choices:
Open loop is selected when parallel-coup-
led motors or synchronous type motors are
used, or if slip compensation is not required
for another reason.
Slip compensation is selected on normal
operation where constant motor speed is
required, with varying load.
Closed loop is selected if operation with
process feedback is required. This selection
also requires selection of feedback type in
parameter 114 (current, voltage or pulsa-
tions) and setting of PID regulator para-
meters (119-125).

102
Current limit control
(Set cur.limit)

Value:
✭ Preprogrammed value

  (Program.value) [0]
Voltage signal (10 VDC signal) [1]
Current signal (20 mA signal) [2]

Function:
The current limit can be set in parameter
209 and in parameter 412 or 413 with the
help of a current or voltage signal.
Description of choices:
Preprogrammed value is selected when a
fixed set limit for current is required. This
current limit is set in parameter 209.
Voltage signal is selected if the current limit
is to be changed during operation with the
help of a control signal of e.g. 0-10 V on
analogue input 53 (parameter 412) where
0 V will correspond to 0% current and 10 V
to the value in parameter 209.
Current signal is selected on e.g. 0-20 mA
on analogue input 60 (parameter 413).
Here 0 mA will correspond to 0% current
limit and 20 mA will correspond to the value
in parameter 209.

Note:
The start conditions (terminals 18 and
27) must be present together with a
speed reference (possibly digital ref.
parameter 205-208) so that current limit
control can be used.

Warning:
If the aforementioned conditions exist
when the unit is switched on, the motor
can rotate for up to 5 sec. even though
the current limit setting is 0.
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Parameter description 1.. Load and motor

103
Motor power
(Motor power)

Value:
(Depending on unit)

Undersize
[0] ★ Rated size
[1]

Oversize [2]

 Function:
Selection of connected motor size in kW.
This data value is e.g. used for automatic
setting of other motor parameters 107-113.

Description of choices:
Read rated motor output in kW from the
motor’s type plate and select this value. If
this value deviates significantly from the
setting options, select the closest low or
high value (under- or oversize). The para-
meters 107-113 must then be optimized
manually with standard settings for motors
from 0.55-200 kW.

Value:
Only for 200-230 V units
★ 200 V [0]
220 V [1]
230 V [2]
Only for 380-415 V units
★ 380 V [3]
400 V [4]
415 V [5]
Only for 440-500 V units
★ 440 V [6]
460 V [7]
500 V [8]

Select the rated motor output (V) on the
motor plate.
Parameters 107-113 are changed auto-
matically.
All values can be addressed via the bus.
It is possible to select 440 V motor voltage
on a 400 V unit. This can be used to
optimise motor voltage on using e.g. a
440 V motor on 415 V mains voltage.
If the VLT® types 3060-3250 is factory set
to 500 V, so that the lowest motor voltage
which can be selected is 440 V, this can be
adjusted in parameter 650 by changing the
data values to the same VLT® type, but 400
V mains voltage.

104
Motor voltage (UM,N )
(Motor voltage)

105
Motor frequency (fN )
(Motor freq)

Value:
50 Hz (50 Hz) [0]
60 Hz (60 Hz) [1]
87 Hz (87 Hz) [2]

100 Hz (100 Hz) [3]

Select the rated motor frequency (Hz) on the
motor plate. If a motor for 220/230 V
is connected to a 380/415 V frequency
converter, the default value (50 Hz) must be
changed to 87 Hz. Parameters 107-113 are
changed automatically.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

        ★ Depending on unit
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Parameter description 1.. Load and motor

106
Automatic motor
adaption
(Auto motor set)

Value:
✭ From (Tuning-off) [0]
To (Tuning-on) [1]

If this parameter is set to ”on”, the fre-
quency converter automatically sets the
compensation parameters 108-113. Auto-
matic motor adaption is started by pressing
      if the unit is in local setting. If the unit is
set to remote control, an external start signal
is given (terminals 18 and 27). After auto-
matic motor adaption, the values switches
automatically to ”from” and the unit trips.
After automatic motor adaption the unit goes
into alarm mode, trips and displays
“AUTOTUN.OK” or “AUTOTUN.FAULT”.
The unit can be reset by pressing Stop

Reset or by
activating the reset input (parameter 400,
terminal 16 or parameter 401, terminal 17).
Automatic motor adaption is possible with
up to 50% load on the shaft.
Automatic motor adaption is possible only
on motor sizes which can be selected in pa-
rameter 103 and after setting parameters
103-105.
Warning: The motor will run at 20 Hz dur-
ing part of the tuning. The direction is de-
termined by the reversing signal to
terminal 19 (parameter 403), serial bus
(parameter 507), local rotation direction
(parameter 008) and the sign of the refer-
ence signal.

108
Motor magnetizing
current (IΦΦΦΦΦ)))))
(motor mag. amp)

Value:
0.3 - IM,N

The value is used for different calculations
in the frequency converter; for instance
compensation and torque indication.
If you record a value that is too low the mo-
tor will be over-compensated and the
frequency converter can cut out.

109
Start voltage
(Start voltage)

Value:
0.0 - (UM,N + 10%)

You can set the motor voltage below the
field weakening point independently of the
motor current. Use this parameter to com-
pensate too low starting torque.
If several motors are operating in parallel
the start voltage must normally be raised.
Warning: If the use of start voltage is
overdone it can lead to magnetic
saturation and motor overheating and
the frequency converter may trip out.
Therefore take care when using the
start voltage.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Value:
IΦ - IVLT,MAX

Read the rated motor current on the
motor’s type plate and set the value in
ampere. The value is used for different
calculations in the frequency converter; for
instance thermal overload and torque
indication.

107
Motor current (IM,N)
(Motor current)

Start
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Parameter description 1.. Load and motor

110
Start compensation
(Start comp.)

Value:
0.00 - 99 V/A

The output voltage is regulated as a
function of the load.
If the value is set too high, the VLT®

frequency converter can cut out due to
excess current.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

111
U/f ratio
(U/f ratio)

Value:
0.00 - 20 V/Hz

The output voltage can be adjusted to the
motor on a linear basis from 0 to rated
frequency (para. 105).
The setting must only be changed if it is
not possible to record correct motor data
in parameters 104 and 105.

112
Slip compensation
(Slip comp)

Value:
0.0 - 20%

The output frequency is changed as a
function of the load. This makes the motor
speed less load-dependent.

Description of choices:

Para. 112 =           x 100%

Example:
4 pole motor ➜Nsynchron= 1500 rev./min.
Nnominal =1420 rev. ➜Nslip=80 rev./min.

Para. 112 =          x 100 = 5,33 %

If the set value is too high, the number of
revolutions is increased with the load.

Entered as a percentage of rated motor
frequency (parameter 105).

113
Negative
slip compensation
(Neg slip comp)

Value:
0.0 - 20%

114
Feedback type
(Feedback type)

Parameters 115 and 116 are used to scale
the display wich can be given proportional
to a transmitter signal.
If, for example, a transmitter has a range of
6 to 10 bar, you can enter 6 in parameter
115 and 10 in parameter 116.

The value will be read out if "Display/
feedback" is selected in DISPLAY MODE.

If the load is regenerating the frequency
will be decreased at increasing
regenerating load.
The value might be different from that in
parameter 112.
Parameter 100 must be set to 4 quadratic
with slip compensation [8].

Value:
✭ 0 - 9999 ✭ 0

115
Display value
at min. feedback
(Dis VLU@min FB)

Nsynchron

Nslip

1500
80

Value:
0 - 9999 ✭ 100

116
Display value
at max. feedback
(Dis VLU@max FB)

Value:
Voltage (voltage) [0]
✭ Current (current) [1]
Pulses (pulses) [2]

When using the PID controller one of the
inputs on terminal 17, 53 or 60 must be
used for the feedback signal.
Naturally these choices block the same
type as reference signal.
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Parameter description 1.. Load and motor

117
Display unit
(Display unit)

Value:
✭ % (standard) [0]
°C [1]
PPM [2]
Pa [3]
bar [4]
rpm [5]
l/s. [6]
m3/s. [7]
l/min [8]
m3/min. [9]
l/h [10]
m3/h [11]
kg/s. [12]
kg/min. [13]
kg/h [14]
T/h [15]
m [16]
Nm [17]
m/s. [18]
m/min. [19]

[20]
°F [21]
PPM [22]
In HG [23]
bar [24]
RPM [25]
gal/s. [26]
ft3/s. [27]
gal/min. [28]
ft3/min. [29]
gal/h [30]
ft3/h [31]
LB/s. [32]
LB/min. [33]
LB/h [34]
t/min. [35]
FT [36]
LP FT [37]
FT/s. [38]
FT/min. [39]

120
Controller range
(Contrl range)

Value:
0 - 100% ✭ 100%

The controller range (band width) limits
the output from the PID controller as a per-
centage of fMAX. This indicates the maxi-
mum deviation from the start frequency.

121
Proportional gain
(Proprt / L gain)

Value:
OFF - 10.00 ✭0.01

Fast control is obtained when the value is
high. The value can be too high, and then
the process may become unstable.

122
Integral time
(Integral time)

Value:
0.01 - 9999 sec. (OFF) ✭(OFF)

Fast control is obtained when the integral
time is short.
The value can be too short, and then the
process may become unstable.
9999 = OFF. Means that the integration
function is inactive.

123
Differentiation time
(Differntl time)

Value:
OFF - 10.00 sec.✭(OFF)

Fast control is obtained when the
differentiation time is short.
The value can be too short, and then the
process may become unstable.
When the differentiation time is 0 sec., the
D-function is not active.

124
Low pass filter
(Lowpass filter)

Value:
0.0 - 10.00 sec. ✭0.0

The feedback signal is dampened with a
low pass filter with a time constant (τ) of
0-10 sec. 0 sec. = non-activated.

125
Feedback factor
 (Feedback factor)

Value:
0 - 500% ✭ 100%

Used to adapt a non-optimal feedback sig-
nal.

Choose between a various number of unit
read-outs to be displayed together with the
feedback display value. Display scaling is
made in parameters 115, 116 and 005.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Value:
0 - 500% ✭ 100%

The feed forward function determines the
start frequency proportional to the set point.

119
FF factor
(Feed fwd factor)
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✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Parameter description 2.. References and limits

200
Frequency range (fRANGE)
(Freq range)

Set the maximum of the frequency convert-
er’s output frequency range.

201
Min. frequency (fMIN)
(Min frequency)

The output frequency corresponding to the
minimum reference input.

202
Max. frequency (fMAX)
(Max frequency)

Value:
fMIN - fRANGE

The output frequency corresponding to the
maximum reference input.

203
JOG frequency
(JOG frequency)

A preset output frequency. The jog fre-
quency can be lower than the minimum
output frequency recorded in parameter
201, but is limited by the fMAX setting in
parameter 202. The JOG frequency can be
activated via the keyboard or terminal 29
(para. 405).

Value:
✭ 0 - 120 Hz [0]
0 - 500 Hz [1]

Value:
0,0 - fMAX                    ✭ 0,0

Value:
0.0 - fRANGE                        ✭10 Hz

204
Digital reference type
(Dig. ref. type)

On selection of sum one of the digital refer-
ences (parameters 205-208) as a percent-
age of fMAX is added to the other references.

On selection of relative one of the digital
references (parameters 205-208) is added
as a percentage of the other references.

On selection of external on/off none of the
digital references is added.

It is possible to switch between the other
references and one of the digital referen-
ces (parameters 205-208) via terminal 29
(parameter 405).

NB: The sign determines only the running
direction when external to/from is selected.

Other references are the sum of the ana-
logue, pulse and bus references.

One of the digital references is selected via
terminals 32 and 33, (para. 406) cf. the
table below.

Terminal 33/ Terminal 32
0 0 Digital ref. 1
0 1 Digital ref. 2
1 0 Digital ref. 3
1 1 Digital ref. 4

205
Digital reference 1
(REF. 1 digital)

206
Digital reference 2
(REF. 2 digital)

207
Digital reference 3
(REF. 3 digital)

208
Digital reference 4
(REF. 4 digital)

Value:
✭ Sum (sum) [0]
Relative (relative) [1]
External on / off (ext. on / off) [2]

Value:
−100.00% - +100.00%   ✭ 0
of fMAX/analog ref.

Value:
−100.00% - +100.00%   ✭ 0
of fMAX/analog ref.

Value:
−100.00% - +100.00%   ✭ 0
of fMAX/analog ref.

Value:
−100.00% - +100.00%   ✭ 0
of fMAX/analog ref.

✭ Depending
    on unit
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209
Current limit (ILIM)
(Current limit)

Value:
0.0 - IVLT,MAX

Max. allowable output current. The
factory-set value corresponds to a 160%
load of the rated motor size.
Not applicable to all types.
Settings between 105% and 160% may
only be applied on intermittent operation.
If the set value is too low the motor will not
start.

Parameter description 2.. References and limits

210
Warning
frequency low (fLOW)
(LOW freq  warn)

Value:
0.0 - fRANGE ✭ 0.0

This value sets the lower warning frequen-
cy fLOW of the normal frequency converter
operation range, see page 71.
If the output frequency is below fLOW the
display shows FREQ. VAR. LOW.
The signal outputs can be programmed
to give a warning signal (parameters
407-410).

211
Warning
frequency high (fHIGH)
(HI freq warn)

Value:
0.0 - fRANGE + 10% ✭132 HZ

This value sets the higher warning frequen-
cy fHIGH of the normal frequency converter
operation range, see page 71. If the output
frequency is higher than fHIGH the display
shows FREQ. VAR. HIGH. The signal out-
puts can be programmed to give a warning
signal (see parameters 407-410).

This value sets the lower warning current
ILOW of the normal frequency converter op-
eration range, see page 71.
If the output current is below ILOW the
display shows CURR VAR. LOW.
You can program the signal outputs to give
an alarm signal (see parameters 407-410).

Value:
0.0 - IVLT,MAX ✭ 0.0

212
Warning
current low (fLOW)
(Lo curr.  warn)

213
Warning
current high (fHIGH)
(Hi curr.  warn)

Value:
0.0 - IVLT,MAX ✭IVLT,MAX

This value sets the higher warning current
IHIGH of the normal frequency converter op-
eration range, see page 71. If the output
current is higher than IHIGH the display
shows  CURR VAR. HIGH. The signal out-
puts can be programmed to give a warning
signal (see parameters 407-410).

214
Ramp type
(Ramp type)

Value:
✭ Linear (linear) [0]
Sine shape (s curve 1) [1]
Sine2 shape (s curve 2) [2]
Sine3 shape (s curve 3) [3]

Select the shape of the ramp up and the
ramp down. The sine shapes give a softer
start and stop of the acceleration and
deceleration.
The sinusoidal ramps cannot be set with
steps as small as the linear ramp, even
though the display indication appears to be
continuous.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

✭ Depending
    on unit
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Parameter description 2.. References and limits

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Value:
0.00 - 3600 sec.

The ramp-up time ta is the acceleration
time from 0 Hz to the rated motor fre-
quency, provided that the output current
is not higher than the current limit (para-
meter 209).

215
Ramp-up time
(Ramp up time)

✭ Depending
    on unit

✭ Depending
    on unit

225 (version 3.0)
Output frequency-
dependent switch
frequency
(output.sw.freq.)

Value:
✭ DISABLE [0]
ENABLE [1]

The switching frequency depends on the
output frequency. The switching frequency
can either be fixed at "DISABLE" or
decreasing with increasing output frequency
"ENABLE". Maximum switch frequency is,
however, determined by parameter 224.

216
Ramp-down time
(Ramp down time)

The ramp-down time t−A is the deceleration
time from rated motor frequency to 0 Hz,
provided that there is no excess voltage in
the inverter due to regenerative operation
of the motor. The requirement of rapid
braking can make it necessary to install a
brake option.

Value:
0.00 - 3600 sec. ✭ Depending

    on unit

217
Alternative
ramp-up time
(ALT. up ramp)

Value:
0.00 - 3600 sec.

The alternative ramp time is activated
using start on jog speed via terminal 29,
parameter 405.
A start signal must not have been given
(e.g. terminal 18, parameter 402).

✭ Depending
    on unit

218
Alternative
ramp-down time
(ALT. down ramp)

Value:
0.00 - 3600 sec.

The alternative ramp time is activated using
quick stop via terminal 27, parameter 404
or via serial bus (RS485).

219
Frequency bypass 1
(Freq 1 bypass)

220
Frequency bypass 2
(Freq 2 bypass)

221
Frequency bypass 3
(Freq 3 bypass)

222
Frequency bypass 4
(Freq 4 bypass)

223
Frequency bypass
band width
(Bypass B. width)

Value:
0 - fRANGE ✭fRANGE

Value:
0 - fRANGE ✭fRANGE

Value:
0 - fRANGE ✭fRANGE

Value:
0 - fRANGE ✭fRANGE

Value:
0 - 100% ✭ 0

Some systems require that certain output
frequencies are avoided due to resonance
problems in the installation.
Record the frequencies to be avoided and
record the bandwidth as a percentage of
the recorded frequencies. The bypass
band is the bypass frequency +/- the set
bandwidth.

224
Carrier frequency
(Carrier freq.)

Value:
2.0 - 14.0 kHz ✭ 4.5 kHz

The set value determines the carrier fre-
quency. Changing the switching frequency
will minimise any acoustic noise from the
motor. VLT® 3060-3250 and certain old
types may not operate at a higher switching
frequency than 4.5 kHz.
Note: Switching frequencies higher than
4.5 kHz give certain deratings, see p. 131.
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Parameter description 2.. References and limits

225 (version 3.11)
Output frequency-
dependent switch
frequency
(output.sw.freq.)

Value:
Disable (DISABLE) [0]
High switching frequency at
low speed [1]
(HIGH CARR @LO)
✭ Low switching frequency at
low speed [2]
(LOW CARR @LO)

Description of choices:
Disable: This gives a fixed switching
frequency. This is to be chosen, when
using LC filter (set par. 224 to 4.5 kHz).
High switching frequency at low speed:
This is to be chosen for variable torque.
The function is not available for VLT 3060-
3250.
0-50% of rated output frequency is
switching frequency = data for par. 224.
50-100% of rated output frequency
reduces the switching frequency to 4.5
kHz. The function can reduce the acoustic
motor noise.
Low switching frequency at low speed: At
low output frequency and current the
switching frequency starts at 1.1 kHz.
From 8 Hz the switching frequency
increases to 4.5 kHz. The function
improves the motor stability.

Value
0.5 Hz-fRANGE           ✭ 3 HZ

Function:
Here the frequency at which the external
brake is to be released via Relay 01/04 is
selected.
Description of choices: The electrome-
chanical brake must hold the motor until
the selected frequency is reached, after
which the brake is released (voltage
impressed via a relay).
If the frequency with connected start
signal comes below the selected value,
the voltage to the brake is removed and it
again becomes active.

230
Brake cut-out frequency
(Brake  of freq.)

Function: Here the frequency at which the
external brake is to be activated by stop
via Relay 01/04 is selected.
Description of choices:  The electrome-
chanical motor brake must first be acti-
vated (voltage removed) when the fre-
quency during ramp-down reaches the set
value.

231
Brake cut-in frequency
(Brake  on freq.)

Value
0.5 Hz-fRANGE ✭ 3 HZ

Value
0.0 ✭0.5 X IMAG

Function: Here the minimum current value
to release the brake is selected.
Description of choices: The brake is
released/kept open (voltage impressed via
a relay) when the minimum current value is
reached. This function is not active until
expiry of the time in para. 233.

232
Current, Minimum value
(Curr. min value)

Value
0.00 - 1.00 sec.           ✭ 0,10 sec.

233
Current, Delay time
(Curr .dlay. time)

Function: Here the delay time for current
monitoring is selected (in para. 232).
Description of choices: The brake is
activated (de-energized) if the motor
current has not reached the value set in
par. 232 after the time delay has run out.
If 0.0 sec. is selected, the brake is not
released until the preselected minimum
current is reached.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.
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✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

300
Brake option
(Brake option)

Value:
✭ Not applied (not applied) [0]
Applied (applied) [1]

The parameter is used with the brake op-
tion and brake resistor. A higher interme-
diate circuit voltage during braking is
permitted.

Parameter description 3.. Functions and timers

301
Start frequency
(Start freq.)

Value:
0.0 - 10 Hz ✭0.0

Insert the start frequency at which the
motor is to start (can e.g. be used on raise/
lower application).

Value:
0.0 - 1 sec. ✭0.0

302
Start delay
(Start delay)

The VLT® frequency converter will start on
the start frequency (parameter 301) and
start ramping up after the start delay time
is over.

Set the time needed for high starting
torque. A high initial torque means that a
current of 2 x the current limit in parameter
209 is permitted. However, the current is
limited by the inverter’s protection limit.

Value:
0.0 - 1 sec. ✭0.0

303
High starting torque
(HI start torq)

Function:
Select one of the 3 ramp-down functions to
prolong the ride through time at mains fail-
ure. The effect will depend on the load and
the mains voltage before failure.

Description of choices:
UNCONTROLLED STOP: The motor will
continue running at the selected speed un-
til control trips.
RAMP-DOWN 1: The motor will start to
ramp down imme-diately (parameter 216)
until control trips.
RAMP-DOWN 2: The motor will start to
ramp down immediately (parameter 218).
Reliable regenerative operation of the
frequency converter over the ramp down 1
or 2 function requires a large inertia force
and negligible operational motor load on
the frequency converter.

Value:
✭ Uncontrolled stop (stop)  [0]
Ramp-down 1 (ramp stop)  [1]
Ramp-down 2 (alt. ramp st.) [2]

304
Mains failure
(Power fail)

Function:
The parameter is used when the VLT®

frequency converter is cut in on a rotating
motor (e.g. after current has been
disconnected). This function is optimal at a
4.5 kHz switching frequency. The function
may not work properly when using another
switching frequency.
Description of choices:
OK - same direction: Chosen if the motor
can only rotate in same direction on cut-in.
OK - both directions: Chosen when the
motor can only rotate in both directions on
cut-in.
Stop - before start: Selected if the motor
is to be stopped using d.c brake before
the motor is ramped up to the desired
speed. The D.C. brake time must be set in
parameter 306. The selected function is
activated in accordance with the diagram
on p. 72.

Value:
✭ Disable (disable) [0]
OK - same direction (same direct) [1]
OK - both directions (both direct) [2]
DC-brake before start

(DC-brake 1st) [3]

305
Flying start
(Flying start)
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Parameter description 3.. Functions and timers

Value:
0.0 - 60.0 sec. ✭ 0

Value:
0.0 - fRANGE                   ✭ 1.0

Value:
0 - 50 V

306
DC braking time
(DC-brake time)

307
DC brake cut-in
frequency at stop
(DC-brk on freq)

308
DC brake voltage
(DC-brk voltage)

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

✭ Depending
    on unit

If the stator in an asynchronous motor is
supplied with D.C. voltage, a braking
torque will arise. Select the duration of the
impressed D.C. current injection (306). Pay
attention to the motor’s power set-off.
Thermal motor protection is also updated
at DC braking.
Select at what output frequency the D.C.
brake is to be activated on ramp-down to
stop (para. 307). Parameters 306 and 307
must be other than 0 to activate the D.C.
brake. The D.C. brake can also be acti-
vated via terminal 27 (parameter 404).
The brake torque depends on the selected
D.C. brake voltage (para. 308).
Warning:
An excessive value can damage the motor
due to overheating.

A start signal must be present after power-
up to provide DC-braking by means of a
stop signal.

Software version 3.11
Value:

0.0 - 50.0 V ✭ 0.0

If the frequency converter is to reset
automatically, select automatic reset 1-10.

Warning: The motor can start without
warning. Select how many times the
frequency converter is to reset auto-
matically after cut-out within 20 min.
Start disabled blocks re-start after trip-
ping.
Start disabled functions only in connection
with serial communication, since re-start is
only possible via the bus.
If start disabled is used without simultane-
ous use of the bus, re-start is disabled.
Start disabled provides for application of
the status table as in PROFIBUS when the
control word is ON1, ON2 and ON3.
The status table can be found in PROFI-
BUS literature, MG.10.AX.02.

Value:
✭ Manual reset (manual) [0]
Auto reset (automatic x 1) [1]
Auto reset (automatic x 2) [2]
Auto reset (automatic x 3) [3]
Auto reset (automatic x 4) [4]
Auto reset (automatic x 5) [5]
Auto reset (automatic x 6) [6]
Auto reset (automatic x 7) [7]
Auto reset (automatic x 8) [8]
Auto reset (automatic x 9) [9]
Auto reset (automatic x 10) [10]
Start disabled (start bloc.) [11]

309
Reset mode
(Reset mode)

Value:
0 - 60 sec.               ✭ OFF

When the frequency converter registers
that the output current has exceeded the
current limit ILIM (parameter 209) it will await
a trip. Record for how long you want the
frequency converter to wait before
tripping out. OFF signifies that the time is
infinite.

310
Trip delay at current
limit
(Trip dly@c.lim)
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Parameter description 3.. Functions and timers

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

311
Trip delay at inverter
fault
(Trip dly@fault)

Value:
0 - 35 sec.

Software version 3.11:
Under voltage fixed ✭ 25 sec.
Over voltage ✭   0 sec.

When the frequency converter registers an
over- or under-voltage in the inverter it will
await a final trip. Record for how long you
want the frequency converter to wait
beforetripping out.

Note: If this value is reduced from the
factory setting, the unit may report a fault
at Power on (undervoltage).

✭ Depending
    on unit

313
Motor check
(Motor check)

Value:
✭ Off (OFF) [0]
On (ON) [1]

If "on" is selected the presence of a motor
is checked when there is 24 V voltage to
terminal 27 and no start command has
been given (START, START REV. or
JOG). If a motor is not connected, the mes-
sage NO MOTOR is shown. This function
is not found for VLT® types 3032-3052, 230
V, and VLT® types 3060-3250.

312
Max. auto restart time
(Auto restart  t)

Value:
0 - 10 sec. ✭5 sec.

Sets the max. time allowed for auto restart
before a final trip, if selected in para. 309.

314
Motor pre-heat
(Motor pre-heat)

Value:
✭ Off (OFF) [0]
On (ON) [1]

If "on" is selected the motor will be pre-
heated by a DC current when motor
coasting is permitted (terminal 27 = on)
and no start command has been given
(START, START REV. or JOG). This func-
tion is not found for VLT® types 3032-3052,
230 V, and VLT® types 3060-3250.

315
Motor thermal
protection
(Motor thermal)

Value:
✭ Off (OFF) [0]
Warning 1 (warning 1) [1]
Trip 1 (trip 1) [2]
Warning 2 (warning 2) [3]
Trip 2 (trip 2) [4]
Warning 3 (warning 3) [5]
Trip 3 (trip 3) [6]
Warning 4 (warning 4) [7]
Trip 4 (trip 4) [8]

The frequency converter calculates
whether the motor temperature exceeds
the permissible limits. The calculation is
based on 1.16 x rated motor current (set
in parameter 107). Four separate calcula-
tions are possible, so that one can be
chosen for each setup or the same
calculation can be used in several
setups. Select off if you do not want
either warning or trip.
Select warning only if you want a warning
in the display when the motor is overheating.
You can also program the frequency con-
verter to give a warning signal via the
signal outputs (parameters 407-410).
Select “trip” if trip is required when the motor
is overloaded.
You can also program the frequency con-
verter to give a alarm signal via the signal
outputs (parameters 407-410). See graph
on page 130.

Value:
0.00 - 10.00 sec. ✭ 0.00

Value:
0.00 - 10.00 sec. ✭ 0.00

The delay timers will influence the switch
in/out delay of the relay associated with ter-
minals 01-02-03.

316
Relay ON-delay
(Relay on delay)

317
Relay OFF-delay
(Relay off dela)
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✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Parameter description 4.. Inputs and outputs

400
Binary input 16
(Input 16)

Value:
✭ Reset (reset) [0]
Stop (stop) [1]
Freeze reference (freeze ref.) [2]
Select setup (setup selection) [3]
Thermistor (thermistor) [4]

Function:
Used to select between different function
options for terminal 16.

Description of choices:

Reset: With voltage to terminal 16 (see
voltage levels on p. 31), the frequency
converter can be reset after a trip. Refer-
ence is also made to the section on RESET
messages on p. 124.

Stop: The stop function is activated by
breaking the voltage to terminal 16, i.e.
there must be voltage to terminal 16 for the
motor to run. Stop will take place in accord-
ance with the selected ramp time in param-
eter 216. The function is normally used
together with pulse start, terminal 18
(parameter 402). A pulse (“0” for min. 20
msec.) to terminal 16 will stop the motor,
and a pulse (“1” for min. 20 msec.) to
terminal 18 will start the motor.

Freeze reference: Selected if terminals 32/
33 (parameter 406) are to be used for
digital speed control UP/DOWN (motorized
potentiometer). Logic “1” on terminal 16
will freeze the current reference, and the
speed can be changed with the help of
terminal 32/33 (parameter 406 = speed UP/
DOWN).

Select setup: If multi setup has been
selected in parameter 001, selection can be
made with terminal 16 between setup
1 (“0”) and setup 2 (“1”). If there is a need
for more than 2 setups, both terminals 16
and 17 (parameter 401) are used to select
setup.

Setup Terminal 17 Terminal 16
1 0 0
2 0 1
3 1 0
4 1 1
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Typical thermistor characteristics Thermistor: Selected if a motor’s possible
built-in thermistor is to be able to stop the
frequency converter if the motor overheats.
The cut-out value is ≥ 3 kΩ. The thermistor
is connected between terminal 50 (+10 V)
and terminal 16 (see p. 37). When the
thermistor’s resistance exceeds 3 kΩ, the
frequency converter will cut out with the
following display:

If a motor instead of the thermistor is
equipped with a Klixon thermal contact,
this can also be used on this input. On
operation of parallel-coupled motors, the
thermistors can be connected in series, the
number depending on the thermistor’s
ohmic value in heated operating status.

NB: If a thermistor is selected in parameter
400 without being connected, the frequen-
cy converter goes into ALARM mode. To
come out of this status, the stop/reset
button must to be kept down while the data
value is changed using the +/- keys.

400
Binary input 16
(Input 16)
(Continued)

Parameter description 4.. Inputs and outputs

Value:
Reset (reset) [0]
Stop (stop) [1]
✭ Freeze reference (freeze ref.) [2]
Select setup (setup selection) [3]
Pulse input 100 Hz
(pulses 100 Hz) [4]
Pulse input 1 kHz
(pulses 1 kHz) [5]
Pulse input 10 kHz
(pulses 10 kHz) [6]

401
Binary input 17
(Input 17)

Function:
Used to select between different function
options for terminal 17.

Description of choices:
Reset, stop, freeze ref. and select setup as
for terminal 16.
Pulses: Terminal 17 can be used for puls-
ing signals in the ranges: 0-100 Hz, 0-1
kHz and 0-10 kHz (see also data p. 31).

The pulsing signal can be used as a speed
reference for ordinary operation and as
either set-point or feedback signal on
operation in “closed loop” (PID regulator),
also see parameter 101. Pulse generators
with PNP signal can be used between
terminals 12 and 17.
NB: Frequencies higher than about 1 kHz
require pulse generators with a push-pull
output.

ALARM
TRIP

MOTOR TRIP

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 108 of 1387



103MG.30.A7.02 - VLT® is a registered Danfoss trademark

Parameter description 4.. Inputs and outputs

402
Binary input 18
(Input 18)

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Value:
✭ Start (start) [0]
Pulse start (latch start) [1]
No operation (no operation) [2]

Function:
Used to select between different function
options for terminal 18. Start and stop will
take place according to the selected ramp
times in parameters 215 and 216.
Description of choices:
Start: Selected if a start/stop function is
required. Logic “1” = start, logic “0” =
stop.

Pulse start: To be selected if you want
start and stop function on 2 different
inputs (can be used with terminals 16, 17
or 27).
A pulse ("1" for minimum 20 msec) on
terminal 18 will start the motor.
A pulse ("0" for minimum 20 msec.) on
terminals 16, 17 or 27 will stop the motor.

No function:  To be selected if you do not
want the frequency converter to react on
signals applied on terminal 18. When
using serial communication the input
status can be read and used by the
master.
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Parameter description 4.. Inputs and outputs

Description of choices:
Reversing is selected if it is to be possible to
change the motor’s speed direction.
Logical “0” to terminal 19 will not give
reversing.
Logical “1” to terminal 19 will give reversing.
The motor can only start if simultaneously
with a signal to terminal 19 a start command
is given to e.g. terminal 18.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Value:
✭ Reversing (reversing) [0]
Start − rev (start rev.) [1]
No operation (no operation) [2]

403
Binary input 19
(Input 19)

Reversing

Start with reversing

Start with reversing is selected if start and
reversing are to be activated with one
input.

If pulse start is selected in para. 402,
the same function is changed automatically
to pulse start with reversing.

NB:
If the start command (logic “1”) is given to
terminals 18 and 19 simultaneously, the
motor is stopped.

No operation:
As para. 402.
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Parameter description 4.. Inputs and outputs

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

404
Terminal 27 Stop
(input 27)

Value:
✭ Free-wheeling stop
(free-wheeling stop) [0]
Quick stop (quick stop) [1]
D.c. brake (D.C. brake) [2]
Reset and free-wheeling stop
(reset & fws) [3]
Stop (stop - press) [4]

Function:
Used to select between different function
options for terminal 27.

NB: The motor can only operate if terminal
27 is logical “1”. However, this can be
deselected by using serial communication.

Description of choices:
Free-wheeling stop: Selected if the fre-
quency converter is to “release” the motor
which then runs freely until it stops. Logical
“0” will lead to free-wheeling stop.

Quick stop: Selected if the motor is to be
stopped according to alternative ramp time
in parameter 218. Logical “0” will mean
quick stop.

D.c. brake: Selected if the motor is to be
stopped by impressing a D.C. voltage to
the motor for a certain period as selected
in parameters 306 and 308. The function is
only active when the value in parameters
306 and 308 is different from 0. Logical “0”
will lead to D.C. braking.

Reset and free-wheeling stop: Selected
when free-wheeling stop is to be activated
(see under free-wheeling stop at the top of
this description) and reset (see description
of reset in parameters 400, 401), simulta-
neously.

Logic “0” will mean reset and free-wheel-
ing stop.

Stop: Selected if the frequency converter
is to be stopped (see description of stop in
parameters 400, 401). Logical “0” will
mean stop.
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✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Function:
Used to select between different function
options for terminal 29.

Description of choices:
Jogging: Selected if the output frequency is
to be set to the preprogrammed value in
parameter 203. No separate start com-
mand to activate jogging is required.

Freeze jogging reference: Selected if
terminals 32/33 (parameter 406) are to be
used for digital speed control UP/DOWN,
with the jogging speed as the basis.
Logical “1” on terminal 29 will freeze the
jogging reference and the speed can be
changed with the help of terminal 32/33
(parameter 406 = speed UP/DOWN).

Freeze reference: Selected to use termi-
nals 32/33 (parameter 406) for digital
speed control UP/DOWN (motor
potentiometer). Logical “1” on terminal 29
will freeze the current reference, and the
speed can be changed using terminal 32/
33 (parameter 406 = speed UP/DOWN).

Digital reference: Selected to either select
one of the digital references (parameters
205-208) or other references (analogue
voltage parameter 412, current parameter
413), pulses (parameter 401), bus refer-
ence (parameter 516).

Digital reference functions only if “external
to/from” has been selected in parameter
204. When the digital reference is acti-
vated, the speed direction is determined
exclusively by the reference sign.

Ramp selection:
Different ramp times can be selected using
terminal 29:

Terminal 29 = “0” - Ramp 1 (para. 215/
216).

Terminal 29 = “1” - Ramp 1 (para. 217/
218).

The selected ramp UP/DOWN times apply
on START/STOP via terminal 18 (19 if
programmed) and if the reference is
changed.
Selection of Quick Stop via terminal 27 will
automatically activate ramp-down time 2
(para. 218).

Value:
✭ Jogging (jog) [0]
Freeze jogging
(jog freeze) [1]
Freeze reference
(ref freeze) [2]
Digital reference
(digital ref) [3]
Ramp selection
(Ramp selection) [4]

405
Binary input 29
(Input 29)

Parameter description 4.. Inputs and outputs
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Terminal 33 Terminal 32
No reference-
change 0 0
Increase reference 0 1
Reduce reference 1 0
Reduce reference 1 1

Digital reference Terminal 33 Terminal 32
1 (parameter 205) 0 0
2 (parameter 206) 0 1
3 (parameter 207) 1 0
4 (parameter 208) 1 1

Speed up/down: Selected for digital speed
control up/down (motor potentiometer).
The function is only active if Freeze refer-
ence/Freeze jogging reference has been
selected in parameters 400, 401 or 405,
and the equivalent terminal 16, 17 or 29 is
“on” (+24 V). As long as terminal 32 is “1”
(+24 V), the output frequency will increase
towards fMAX (parameter 202).
For as long as terminal 33 is “1” (+24 V),
the output frequency will drop towards fMIN
(parameter 201). Terminal 33 is most
significant.

 Function:
Used to select between different function
options for terminal 32/33.
Description of choices:
Selection of digital reference: Selected to
select between 4 different preprogrammed
speed references, with the help of a binary
code according to this table:

Setup Terminal 33 Terminal 32
1 0 0
2 0 1
3 1 0
4 1 1

406
Binary input 32/33
(Input 32/33)

Value:
Digital reference select

(speed select) [0]
Speed up / down (speed up/down) [1]
Setup selection (setup select) [2]
✭ 4 setup extended (4 setup ext.) [3]

A pulse (logical “1” with duration between
20 ms and 500 ms) will cause a speed
change of 0.1 Hz to the output.

Logic “1” for more than 500 ms will cause
the output frequency to change according
to the set ramps (parameters 215 and
216).
Speed reference can be set even though
the unit has stopped (does not apply to
free-wheeling stop, quick stop or D.C.
brake on terminal 27). Speed reference is
remembered after mains cut-out if it has
been constant for at least 15 sec. (See
also parameter 014).
Setup select: If “multi setup” has been
selected in parameter 001, there is a
choice between setup 1, setup 2, setup 3,
or setup according to this table:

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Parameter description 4.. Inputs and outputs
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✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Parameter description 4.. Inputs and outputs

4 setup extended: Selected if the same
function is required on terminals 32/33 as
on the first generation of VLT® 3000 Series
with extended control card and 4 setup
functions. If freeze reference is not se-
lected in parameters 400, 401 and 405, the
setups are follows:

Setup Terminal 32 Terminal 33
1 0 0
2 0 1
3 1 0
4 1 1

If, on the other hand, freeze reference is
selected in either parameter 400, 401 or
405, selection can be made between two
functions using terminal 16, 17 or 29.
Terminal 16, 17 or 29 = “0”.

Setup Terminal 32 Terminal 33
1 0 0
2 0 1
3 1 0
4 1 1

Terminal 16, 17 or 29 = “1”.

Terminal 32 Terminal 33
Freeze reference (sum) 0 0
Increase reference 0 1
Reduce reference 1 0
Reduce reference 1 1

406
Binary input 32/33
(Input 32/33)
(Continued)
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Parameter description 4.. Inputs and outputs

407
Signal output 42
(Output 42)

Value:
Control ready (control  ready) [0]
Unit ready (unit ready) [1]
Unit ready remote control

(UNT RDY RCTL) [2]
Enabled (enabled no WR) [3]
Running (running) [4]
Running no warning

(running no WR) [5]
Running in range

(RUNinRANGE) [6]
Speed = reference no warning

(RUN@REF no WR) [7]
Alarm (alarm) [8]
Alarm or warning (alarm or warn) [9]
Current limit (current limit) [10]
Out of frequency range

(OUT FRQ RGE) [11]
Out of current range

(OUT CURR RGE) [12]
0 - 100 Hz 0-20 mA [13]
0 - 100 Hz 4-20 mA [14]
0 - fMAX 0-20 mA [15]
0 - fMAX 4-20 mA [16]
REFMIN - REFMAX 0-20 mA [17]
REFMIN - REFMAX 4-20 mA [18]
FBMIN - FBMAX 0-20 mA [19]
FBMIN - FBMAX 4-20 mA [20]
✭ 0 - IMAX 0-20 mA [21]
0 - IMAX 4-20 mA [22]
0 - ILIM 0-20 mA [23]
0 - ILIM 4-20 mA [24]
0 - TMOTOR, RATED 100% 0-20 mA [25]
0 - TMOTOR, RATED 100% 4-20 mA [26]

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

At signal outputs 42 and 45, selection can
be made between 3 types of signal: 24 V
(max. 40 mA), 0-20 mA or 4-20 mA.
Signal 24 V is used to indicate selected
status and warnings; 0-20 mA and
4-20 mA are used for analogue reading.

[0] VLT® ready for use.
[1] VLT® ready for use.
[2] VLT® set at remote control and ready

for use.
[3] VLT® ready, no warning.
[4] VLT® running (output frequency

> 0.5 Hz or start signal).
[5] VLT® running (output frequency

> 0.5 Hz or start signal), no warning.
[6] VLT® running in programmed

frequency range and/or current
parameters, no warning.

[7] VLT® output running on reference, no
warning.

[8] Output activated by alarm.
[9] Output activated by alarm or warning.
[10] Current range in parameter 209

exceeded.
[11] Motor running out of the program-
med frequency range in parameters
210-211.
[12] Motor running out of the program-
med current range in parameters
212-213.
[13] 0-100 Hz used to read the actual
[14] output frequency, disregarding the

frequency in parameter 202 (fMAX).
[15] 0-fMAX used to read out the actual
[16] output frequency, where fMAX is

indicated in parameter 202.
[17] REFMIN-REFMAX sets the output signal
[18] range equivalent to the sum of

analogue and pulse input ranges in
parameters 401, 412 and 413, and
bus reference (parameter 516).

[19] FBMIN-FBMAX sets the output signal
[20] range equivalent to the feedback

signal range selected in parameters
401, 412 or 413.

[21] 0-IMAX sets the output signal range
[22] from 0 to IN x 1.6.

[23] 0-ILIM sets the output signal range
[24] from 0 to current limit ILIM recorded in

parameter 209.
[25] 0-TMOTOR, RATED indicates the output sig-
nal
[26] range from 0 to the highest permitted

torque calculated by the frequency
converter.
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You can use relay outputs 01 and 04 to
indicate status and warnings.

The relay is activated when the conditions
for the selected data values are fulfilled.

Activation/deactivation can be delayed in
parameters 316 and 317.

When relay output 01 is not active there
is connection between terminals 01 and
terminal 03, but no connection between
terminal 01/03 and terminal 02.
(Changeover contact).

Description of choices:
[0] [12]: See explanation in parameter 407
[17]. Motor magnetized must be selected
for use of the relay for brake control with
external brake. (See description of brake
control on p. 69).

Value:
Control ready (control ready) [0]
Unit ready (unit ready) [1]
Unit ready remote control

(UNT RDY RCTL) [2]
Enabled (enabled no WR) [3]
Running (running) [4]
Running no warning (RUNNING NOWR)          [5]
Running in range

(RUNinRANGE) [6]
Speed = reference no warning

(RUN@REF no WR) [7]
Alarm (alarm) [8]
Alarm or warning (alarm/warn) [9]
Current limit (current limit) [10]
Out of frequency range

(OUT FRQ RGE) [11]
Out of current range

(OUT CURR RGE) [12]
Motor thermal overload

(mot. therm.W) [13]
✭ Ready and no motor
thermal overload

(ready-mot.OK) [14]
Ready and no motor (rdy.mot.rem) [15]
Ready and no over/undervoltage
(ready + D.C. V ok) [16]
Motor magnetized (motor mag.) [17]

409
Relay output 01
(Relay 01)

Value:
Control ready (control ready) [0]
Unit ready (unit ready) [1]
Unit ready remote control

(UNT RDY RCTL) [2]
Enabled (enabled no WR) [3]
Running (running) [4]
Running no warning

(running no WR) [5]
Running in range

(RUNinRANGE) [6]
Speed = reference no warning

(RUN@REF no WR) [7]
Alarm (alarm) [8]
Alarm or warning (alarm/warn) [9]
Current limit (current limit) [10]
Out of frequency range

(OUT FRQ RGE) [11]
Out of current range

(OUT CURR RGE) [12]
0 - 100 Hz 0-20 mA [13]
0 - 100 Hz 4-20 mA [14]
✭ 0 - fMAX 0-20 mA [15]
0 - fMAX 4-20 mA [16]
REFMIN - REFMAX 0-20 mA [17]
REFMIN - REFMAX 4-20 mA [18]
FBMIN - FBMAX 0-20 mA [19]
FBMIN - FBMAX 4-20 mA [20]
0 - IMAX 0-20 mA [21]
0 - IMAX 4-20 mA [22]
0 - ILIM 0-20 mA [23]
0 - ILIM 4-20 mA [24]
0 - TMOTOR, RATED 100% 0-20 mA [25]
0 - TMOTOR, RATED 100% 4-20 mA [26]

408
Signal output 45
(Output 45)

See breakdown of parameter 407.

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Parameter description 4.. Inputs and outputs
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✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

Value:
Control ready (control ready) [0]
Unit ready (unit ready) [1]
✭ Unit ready remote control

(UNT RDY RCTL) [2]
Enabled (enabled no WR) [3]
Running (running) [4]
Running no warning

(RUNNING NO WR) [5]
Running in range

(RUNinRANGE) [6]
Speed = reference no warning

(RUN@REF no WR) [7]
Alarm (alarm) [8]
Alarm or warning (alarm/warn) [9]
Current limit (current limit) [10]
Out of frequency range

(OUT FRQ RGE) [11]
Out of current range

(OUT CURR RGE) [12]
Motor thermal overload

(mot. therm.W) [13]
Ready and no motor
      thermal overload

(ready-mot.OK) [14]
Ready and no motor (rdy.mot.rem)[15]
Ready and no over/undervoltage
(ready + D.C. V ok) [16]
Motor magnetized (motor mag.)  [17]

410
Relay output 04
(Relay 04)

You can use relay output 04 and relay
output 04 to indicate status and warn-
ings.

The relay is activated when the condi-
tions for the selected data values are ful-
filled.

When relay 04 is active there is connec-
tion between terminals 4 and 5.

(Make contact). [0]-[12]: See explanation in
parameter 407 [17]. See explanation in
parameter 409.

Used to determine how the frequency
converter is to follow an analogue refer-
ence signal, see graph on page 71.

Value:
✭ Linear between min. and max.

(linear) [0]
Proportional with min. limit

(prop w/min.) [1]
Proportional with reversing

(PROP W/REV) [2]

411
Analogue
reference type
(Analog ref type)

412
Terminal 53
Analogue input
voltage
(Input # 53 ana)

Value:
No operation (no operation) *) [0]
✭ 0-±10 V (0-10 volt) [1]
10-0 V (10-0 VDC) [2]
2-10 V (2-10 VDC) [3]

10-2 V (10-2 VDC) [4]
1-5 V (1-5 VDC) [5]
5-1 V (5-1 VDC) [6]

Record the type of analogue input signals
to input 53 and 60. You can choose be-
tween voltage and current and whether you
want the signals to be normal or inverse.
If both inputs are used for reference signals,
the total reference signal is the sum of both.
(See p. 68). The sum is registered with a
sign.
If you are using the PID controller without
the PULSE INPUT, terminal 17 (parameter
401), one of the analogue inputs must be
used for the feedback signal.
If you are using remote current control (para.
102), one of the inputs must be used to set
current limit.
Naturally these choices block use of the
same type as reference signal.

413
Terminal 60
Analogue input
current
(Input # 60 ana)

Value:
No operation (no operation) *) [0]
✭ 0-20 mA (0-20 mA) [1]
4-20 mA (4-20 mA) [2]

20- 0 mA (20-0 mA) [3]
20- 4 mA (20-4 mA) [4]

*) If terminal 53 and/or terminal 60 are not
used, “no operation” should be selected

in parameters 412 and 413 to avoid the
risk of a reference fault.

Parameter description 4.. Inputs and outputs
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Parameter description 4.. Inputs and outputs

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

414
Time out
(Time out)

Value:
0 - 99 OFF ✭100 OFF

If one of the “live zero” signals has been
selected (e.g. 4-20 mA) and this is less
than 2 mA, a fault message and a required
operating status after expiry of the pro-
grammed interval are activated.

The required operating status is selected in
parameter 415.

The VLT®’s reference can be frozen to the
current value, go to stop, go to the jogging
frequency entered in parameter 203, or go
to the maximum frequency in parameter
202.
The function is not active for local speed
reference (para. 004) when open loop or
slip compensation is selected (para 101).

415
Time out function
(Time out act.)

Value:
✭ Freeze (freeze) [0]
Stop (stop) [1]
Jogging (jog) [2]
Max. speed (max) [3]
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500
Address
(Address)

Value:
01- 99          ✭01

Specify an address of each unit. If the
master (PLC or PC) addresses 00, the
message is written to all connected VLT®

frequency converters simultaneously
(broadcast). The unit will in this case not
give a reply to the master. If the number of
units is over 31, a repeater must be used.
Parameter 500 can not be changed via the
serial bus, RS 485.

501
Baud rate
(Baud rate)

Value:
300, 600, 1200, 2400, 4800, ✭9600

This parameter sets the speed at which data
is transferred.
It is defined as the number of bits trans-
ferred per second. The VLT® frequency
converter’s transmission speed must be set
equivalent to the PC/PLC’s transmission
speed. Parameter 501 cannot be selected
via the serial bus, RS485.

The data transmission time itself, deter-
mined by the baud rate setting, is only part
of the total communication time. The total
time to send a telegram to the VLT® fre-
quency converter and receive an answer is
between 320 ms and 480 ms.

502
Data read-out
(Data readout)

0 ✭ Reference (reference %) - - - - -%
1 Frequency (frequency Hz) - - - - -Hz
2 Display / Feedback

(feedback unit) - - - - -"unit"
3 Current (current A) - - - - -A
4 Torque (torque %) - - - - -%
5 Power (power kW) - - - - -kW
6 Power (power HP) - - - - -HP
7 Energy (energy kWh) - - - - -kWh
8 Output voltage

(output volt. V) - - - - -V
9 DC voltage (DC bus V) - - - - -V

10 Motor term (ETR (MOT) %) - - - - -%
11 VLT® term. % (ETR (VLT) %) - -  - -%
12 Digital input

(DIG. INP.CODE) binary code
13 Analogue input 1

(analog in 53) in terminal 53
14 Analogue input 2

(analog in 60) in terminal 60
15 Warning parameter

(warning code) binary code
16 Control word (control word)
17 Status word (status word)
18 Alarm parameter

(alarm code) binary code

Also see description of parameter group 5.

The data values cannot be read in the
display for para. 502.

Description of choices:

Index 0-11:
12 process data, which can also be read
off in “display mode” (see p. 59). The
stated unit is not read, but only the value.
Index 0 (reference) is only external refer-
ences, i.e. pulse input (terminal 17),
analogue inputs (terminals 53 and 60) and
bus reference (parameter 516).

Index 0 1 2 0 0 2
Byte 14 15 16 17 18 19

Function:
This parameter can only be read and is
used to read off displays, status reports,
warnings and alarms via the serial bus,
RS485. The individual data values are read
using index reading (byte 4 = 1), and the
index number of the required data value is
stated in bytes 14-19 as shown below. The
possible range is 000.00-018.00. Example
of reading of index number 12: 012.00.

Parameter description  5.. Serial communication

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.
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Index 12:
A decimal value to be converted to an
8-bit binary code.

Example:
Decimal 16
Binary 0 0 0 1 0 0 0 0
Terminal 33 32 29 27 19 18 17 16

Index 13/14:
Decimal value between 0 and 1023, where
0 corresponds to 0% and 1023 to 100% of
the selected input signal, e.g. 0-10 V.

Index 15:
Decimal value to be converted to a 16-bit
binary code. Each bit represents a warning
according to the table below. When a
warning is given, the equivalent bit has the
value “1”.

Bit Warning
0 Current limit
1 No motor
2 Reference fault
3 Motor overloaded
4 Inverter overloaded
5 Frequency warning low
6 Frequency warning high
7 Current warning low
8 Current warning high
9 EEPROM fault
10 24 V fault
11 Over current
12 Voltage warning high
13 Voltage warning low
14 Overvoltage
15 Undervoltage

A further description of warnings is given
on pp. 124-125.

Index 16:
Decimal value to be converted to a 16-bit
binary code. Each bit represents a control
command according to the table on p. 75.
When a control command is activated, the
equivalent bit has the value “1”.

Index 17:
Decimal value to be converted to a 16-bit
binary code. Each bit represents a status
report according to the table on p. 77.
When a status report is activated, the
equivalent bit has the value “1”.

Parameter description  5.. Serial communication

502
Data read-out
(Data readout)
(Continued)
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Index 18:
A decimal value to be converted to a 16-bit
binary code. Each bit represents an alarm
according to the table below. When an
alarm is given, the equivalent bit has the
value “1”.

Bit Alarm
0 Trip locked
1 Control card or option card fault
2 Current limit
3 Not used
4 Not used
5 Auto optimization
6 Motor overloaded
7 Inverter overloaded
8 Inverter fault
9 Undervoltage
10 Overvoltage
11 Overcurrent
12 Ground fault
13 DC supply fault
14 Over temperature
15 Thermistor input activated, see

parameter 400/terminal 16

A further description of alarms is given on
pp. 124-125.

502
Data read-out
(Data readout)
(Continued)

Parameter description  5.. Serial communication
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Parameter description

Value:
Digital (digital) [0]
Bus (bus) [1]
Logic and (and) [2]
✭ Logic or (or) [3]

503
Coasting
(Coast)

504
Q-stop
(Q-stop)

Value:
Digital (digital) [0]
Bus (bus) [1]
Logic and (and) [2]
✭ Logic or (or) [3]

505
DC-brake
(DC brake)

Value:
Digital (digital) [0]
Bus (bus) [1]
Logic and (and) [2]
✭ Logic or (or) [3]

506
Start
(Start)

Value:
Digital (digital) [0]
Bus (bus) [1]
Logic and (and) [2]
✭ Logic or (or) [3]

507
Direction
(Direction)

Value:
Digital (digital) [0]
Bus (bus) [1]
Logic and (and) [2]
✭ Logic or (or) [3]

508
Reset
(Reset)

Value:
Digital (digital) [0]
Bus (bus) [1]
Logic and (and) [2]
✭ Logic or (or) [3]

509
Setup select
(Setup select)

Value:
Digital (digital) [0]
Bus (bus) [1]
Logic and (and) [2]
✭ Logic or (or) [3]

510
Digital speed select
(speed select)

Value:
Digital (digital) [0]
Bus (bus) [1]
Logic and (and) [2]
✭ Logic or (or) [3]

5..Serial communication

Function:
The parameters are used to determine
priority of control commands from serial
bus communication (control word p. 75) in
relation to the same control commands to
the digital inputs.
Description of choices:
Digital is selected if the control command is
only to be activated via a digital input.
Bus is selected if the control command is
only to be activated via a bit in the control
word (serial bus communication).
Logic and is selected if the control com-
mand is only to be activated when the
signal is active from both the control word
and digital input. Active signal “1”.

Digital input Control word Contr.command
0 0 0
0 1 0
1 0 0
1 1 1

Logic or is selected if the control com-
mand is to be activated when the signal is
active from either the control word or digital
input. Active signal “1”.

Digital input Control word Contr.command
0 0 0
0 1 1
1 0 1
1 1 1

Note:
Parameters 503-505 concern stop func-
tions, see example re parameter 503 (free-
wheeling) below. Active stop signal “0”.
Parameter 503 = Logic and

Digital input Control word Contr.command
0 0 Free-wheeling
0 1 Motor running
1 0 Motor running
1 1 Motor running

Parameter 503 = Logic or

Digital input Control word Contr.commando
0 0 Free-wheeling
0 1 Free-wheeling
1 0 Free-wheeling
1 1 Motor running

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication
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511
Bus jogging 1
(Bus jog 1)

512
Bus jogging 2
(Bus jog 2)

Value:
0.0 - fRANGE ✭10,0

Value:
0.0 - fRANGE ✭10,0

Function:
Two fixed speeds set in Hz equivalent to
JOGGING frequency in parameter 203.
Bus jogging 1 and 2 can only be activated
via the control word when serial bus com-
munication is used, see also description of
the control word’s bit 08 and 09, p. 75.

Parameter description 5..Serial communication

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication

Function:
The VLT® frequency converter’s output
frequency can be reduced or increased via
the control word’s bit 11 and 12 by the value
set as a percentage of the current output
frequency. See also description of the
control word’s bit 11 and 12, p. 76.

Value:
0.0 - 100% ✭ 0,0

513
Catch-up / slow-down
value
(Catchup/slowdn)

Value:
✭ Catch-up/slow-down

(catch / slow ) [0]
Selection of digital reference
    (Dig spd type) [1]

515
Bus bit 11/12
(Bus bit 11/12)

Value:
−100.00% - +100.00% ✭0.00

516
Bus reference
(Bus reference)

 Function:
Is used to receive the desired reference
as a percentage of fMAX via serial communi-
cation.
The following is inserted to the telegram.

Parameter no.: 516 Bytes 9-12
Data: Required ref. Bytes 13-18
Full stop: Position Byte 19

 Function:
Bit 11/12 of the control word can either be
used for “catch-up/slow-down” or for
selection of digital reference (see decrip-
tion, p. 76).

Function:
Bit 4 of the control word (see table p. 75)
can be used for either quick stop via
alternative ramp-down or DC brake.

Value:
✭ Q-stop (Q-stop) [0]
DC-brake (DC-brake) [1]

514
Bus bit 4
(Bus bit 4)
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Function:
Data values changed via serial bus com-
munication are not saved automatically
when the mains voltage is switched off,
and therefore parameter 517 must be used
to save changed data values.
Description of choices:
When “to” is selected, it takes approx. 10
sec. to save all parameters’ data values,
and parameter 517 then automatically
takes the value “from”. Only the data
values in the active menu setup are saved,
i.e. the save function must be performed in
each of the setups used.
Note:
The save function can only be activated
when the VLT® frequency converter has
stopped.

Parameter description 5..Serial communication

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication

517
Store data values
(Store data)

Value:
✭ Off (OFF) [0]
On (ON) [1]
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Function:
[Index 000.00-005.00]
Display of most important operation data.
Description of choices:
Display range: Total number of operation
hours/running hours/kWh is 0.0-99999
(under 10000 with 1 decimal).
Number of cut-ins/number of overheatings/
number of overvoltages is 0-99999.
Serial communication: Total number of
operation hours/running hours/kWh returned
as floating comma values.
Number of cut-ins/number of overheatings/
number of overvoltages returned as whole
figures.
Total number of operation hours/running
hours/kWh reset automatically after manual
initialization.
NB: The stated data is saved every 8 hours.
kWh can be reset via parameter 011.
Operation hours can be reset via parameter
012.
Number of cut-ins/number of overheatings/
number of overvoltages saved as they
occur.

600
Operation data
(Operation data)

601
Data log
(Data log)

Function:
(Index 000.00-019.06)
Logging of data for the last few seconds of
operation.
Description of choises:
Digital inputs stated in hex code (0-FF).
Control word stated in hex code (0-FFFF)
for bus operation RS 485, see p. 75.
Status word stated in hex code (0-FFFF)
for bus operation RS 485, see p. 77.
Reference states the control signal as a
percentage (0-100%).
Frequency out states the unit’s output
frequency in Hz (0.0-999.9).
Phase current is the unit´s output current in
A (0.0-999.0).
D.C. voltage states the intermediate circuit
voltage in [VDC] (0-999).

0 1 2 3 4 - - 19
Digital input [0]
Control word [1]
Status word [2]
Reference % [3]
Frequency out [4]
Phase current [5]
D.C. voltage [6]

Parameter description 6..Service and diagnostics

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication

Value:
* 0 Total operation hours (tot.hrs xxxx) *)
1 Running hours (run hrs xxxx) *)
2 kWh (energy xxxx)
3 Number of cut-ins (pow.ups xxxx)
4 Number of overheatings (ov.temp xxxx)
5 Number of overvoltages (ov. volt xxxx)
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Parameter description 6..Service and diagnostics

Thermistor input activated, see
parameter 400/terminal 16

602
Fault memory
(Alarm memory)

0 1 2 3 4 - - 7
Fault code [0]
Time [1]
Value [2]

Function:
(Index 000.00-007.02)
Storage of data on trip.
Description of choices:
Fault code indicates the reason for a trip by
a figure code between 1 and 15:

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication

0 1 2 3 4 - - 19
Digital input [0]
Control word [1]
Status word [2]
Reference % [3]
Frequency out [4]
Phase current [5]
D.C. voltage [6]

601
Data log
(Data log)
(Continued)

Fault code Alarm
1 Inverter fault
2 Overvoltage
3 Undervoltage
4 Over-current
5 Earth fault
6 Excess temperature
7 Inverter overloaded
8 Motor overloaded
9 Current limit
10 Trip locked
11 Control card or option card fault
13 Auto-optimization fault
14 DC suppley fault
15

Time states the value of the total number
of operatin hours on trip. Display range
0.0-999.9.

Value states e.g. at what voltage or current
a trip has taken place. Display range 0.0-
999.9.
On serial communication, the fault code is
returned as a whole number. Time and
value are returned as floating decimal
values.
8 log values are given (0-7). The lowest log
number (0) contains the newest/last stored
data value, and the highest log number (7)
contains the oldest data value.
An alarm can only be represented once.
The fault log is reset after manual initializa-
tion.
Irrespective of which log set is being read,
the display will automatically shift to log
number 0 if a new trip occurs.

20 log values (0-19) are given. The lowest
number (0) contains the newest/last stored
data value, and the highest log number
(19) contains the oldest data value.
The data values are logged every 160 ms
for as long as the start signal is active.
The data log contains the last 20 log
values (approx. 3.2 s) before a stop signal
is given (start not active), or a trip.
However, it is possible to scroll through the
log values.
The data log is reset during start-up (on
mains connection).
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603
Type plate
(Name plate)

Value
✭ 0 Type (VLT3xxx)
1 Unit voltage (xxx V)
2 Software type

Process [1]
HVAC [2]
Profibus Proc [3]
Profibus HVAC [4]
Syncron Opt [5]
Modbus+Proc [6]
Modbus+HVAC [7]

3 Software version (vx.x)

Function:
The unit´s key data can be read off via the
display or bus (RS 485).
Description of choices:
Type indicates unit size and basic function
(e.g. VLT® type 3006 or VLT® type 3508).
Unit voltage indicates the voltage for which
the unit has been built or has been set to
(para. 650).
Software type indicates whether the
software is standard or special.
Software version indicates the version
number.

604
Operation mode
(Operation mode)

Value
✭ Run normal (run normal) [0]
Run with inverter disable [1]
(run inv disable)
Control card test (control card test) [2]
Initialize (Initialize) [3]

Test connector

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication

Parameter description 6..Service and diagnostics

Function:
In addition to the normal function, the
parameter can be used for 2 different tests.
There is also a possibillity of manual
initialization of all parameters (except
paras. 501, 600 and 602).
Description of choices:
Normal function is used in normal
operation with a motor in the selected
application.
Function with inverter disabled is selected
for control of the control signal’s influence
on the control card and its functions
without the inverter driving the motor.
Control card test is selected for control of
the control card’s analoque, digital inputs;
analogue, digital and relay outputs; and the
control voltage of +10 V. This test requires
connection of a test connector with internal
connections.
The following procedure is used:
1) Press Stop.
2) Insert test connector in the pins.
3) Select control card test in para. 604.
4) Disconnect mains voltage and wait for

light in display to disappear.
5) Connect mains voltage.
6) Press Start.
The test will now run through three stages
with an OK or fault report depending on the
result. If there is a fault report, the control
card must be replaced.
Initialization is selected for factory setting of
the unit without resetting of paras. 500,
501, 600 and 602.
Procedure:
1) Select initialization.
2) Press Menu.
3) Disconnect mains voltage and wait for

light in display to disappear.
4) Connect mains voltage.
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Parameter description  6.. Service and diagnostics

Function:
You can have two different display
read-outs in the display at the same time.
The extra read-out selected in this para-me-
ter will be shown in line 2 of the display.

Description of choices:
Standard display is selected for normal
reading of e.g. the frequency in Hz in line 1,
indication of ’’frequency” in line 2 and indi-
cation of status of operation in line 3. The
other data values are selected to read an-
other operation value in line 2, so that the
aforementioned frequency in line 1 and cur-
rent in line 2 simultaneously is possible.
There are 14 different data values to select
between.

Note that to be able to see both lines si-
multaneously, the display must be in
Display mode.

Value:
✭ Standard display (standard disp.) [0]
Reference % (reference %) [1]
Frequency Hz (frequency Hz) [2]
Feedback unit (feedbk 'unit') [3]
Current A (current A) [4]
Torque % (torque %) [5]
Power kW (power kW) [6]
HP power (power HP) [7]
Energy kWh (energy kWh) [8]
Output voltage VLT (out/volt V) [9]
DC voltage VLT (DC bus) [10]
VLT therm % (ETR (VLT) %) [11]
Motor therm % (ETR (MOT) %) [12]
Running hours (run hours) [13]
Input status "binary code"

(input status) [14]

605
Personal display select

Function:
Used to indicate which unit the control card
is placed in, in cases where the control card
cannot decide for itself, or to select voltage
range in multi-voltage units if the factory
setting deviates from what is required.

Description of choices:
The parameter is used to select the correct
VLT® type/size/voltage for VLT® types 3060-
3250 and VLT® types 3575-3800, which are
multi-voltage units. If the factory-set voltage
does not correspond to the voltage in the
application for which the unit is used, the
following procedure is used.

1) Select the required VLT®

type/size/voltage.
2) Select parameter 604, data value

initialization.
3) Disconnect mains voltage and wait for

the light in the display to disappear.
4) Connect mains voltage.

Note that during start-up the display
shows the selected new data.

650
VLT type
(VLT type)

✮ = Factory setting. Text in ( ) = Display text.
The figures in [ ] are used in bus communication.

(Display select)
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Status messages

Display messages

Status messages appear in the third line of
the display, see example below:

LOCAL STOP (ENAB STP LOC):
“Local” or “local with external stop” has
been selected in parameter 003, and “stop”
has been activated on the keyboard.

VLT® ready, local (UNIT RDY LOC):
“Local” or “local with external stop” has
been selected in parameter 003, “free-
wheeling stop” in parameter 404, and there
is 0 V to terminal 27.

Local start ok (START LOKAL):

Local operation ok (RUN OK LOCAL):
“Local” or “local with external stop” has
been selected in parameter 003, and the
VLT® frequency converter is running at the
set speed reference (parameter 004).

Local jogging (JOG LOCAL):
“Local” or “local with external stop” has
been selected in parameter 003, and “jog”
has been activated on the keyboard.

Local ramp operation (RAMP LOCAL):
“Local” or “local with external stop” has
been selected in parameter 003, and the
output frequency changes according to the
set ramp times.

Stop (ENAB STOP):
“Remote control” has been selected in
parameter 003, and the VLT® frequency
converter has been stopped via the key-
board or digital input.

VLT® ready (UNIT READY):
“Remote control” has been selected in pa-
rameter 003, “free-wheeling stop” in para-
meter 404, and there is 0 V to terminal 27.

Start ok (START OK):

Operation ok (RUN OK):
“Remote control” has been selected in
parameter 003, and the VLT® frequency
converter is running at the speed refer-
ence.

Jogging (JOGGING):
“Remote control” has been selected in
parameter 003, “jogging” in parameter 405,
and there is 24 V to terminal 29.

Ramp operation (RAMPING):
“Remote control” has been selected in
parameter 003, and the output frequency
changes according to the set ramp times.

Freeze reference (FREEZE.):
“Remote control” has been selected in
parameter 003, “freeze reference” in
parameter 400, 401 or 405, and the
respective input (16, 17 or 29) has been
activated.

Auto optimization (ADPT.TUNING)
Adaptive motor tuning is active.

The following status messages are only
found when serial communication is
used (RS485):

OFF 2 (OFF 2):
Bit 01 in the control word is “0”, see p. 77.

OFF 3 (OFF 3):
Bit 02 in the control word is “0”, see p. 77.

Start disabled (START INHIB.):
Bit 06 in the status word is “1”, see p. 78.

Reference locked (HOLD):
Bit 05 in the control word is “0”, see p. 76.

50.0 Hz
FREQUENCY
START  LOCAL
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Warnings appear in the third line of the
display, see the example below:

Voltage low (VOLTAGE LOW)
The intermediate circuit voltage (d.c.) is
below the control card’s warning limit, see
table p. 125. The inverter is still active.

Voltage high (VOLTAGE HIGH):
The intermediate circuit voltage (d.c.) is
above the control card’s warning limit, see
table p. 125. The inverter is still active.

Undervoltage (UNDERVOLTAGE):
The intermediate circuit voltage is below
the inverter’s undervoltage limit, see table
p. 125. The inverter has stopped, and after
the time in parameter 311 there will be a
trip.

Overvoltage (OVERVOLTAGE):
The intermediate circuit voltage is above
the inverter’s overvoltage limit, see table
p. 124. The inverter has stopped, and after
the time in parameter 311 there will be a
trip.

Current limit (CURRENT LIMIT):
The motor current is higher than the value
in parameter 209.

Overcurrent (OVER CURRENT):
The inverter’s peak current limit (approx.
250% of rated current) has been exceed-
ed, and after 7-11 sec. there will be a trip.

Reference faults (REF. FAULT):
A fault to the analogue input signal (ter-
minal 53 or 60) when a signal type with
“live” zero” has been selected (4-20 mA,
1-5 V or 2-10 V). The warning is activated
when the signal level is below half of the
zero level (4 mA, 1 V or 2 V).

No motor (NO MOTOR):
The motor check function (para. 313)

Warnings

Display massages

Voltage low
(VOLTAGE LOW)

detects that no motor is connected to the
VLT® frequency converter’s output.
Frequency warning low
 (LO FREQ WARN):
The output frequency is lower than the
value in parameter 210.

Frequency warning high
(HI FREQ WARN):
The output frequency is higher than the
value in parameter 211.

Current warning low
(LO CURR WARN):
The output current is lower than the value
in parameter 212.

Current warning high
(HI CURR WARN):
The output current is higher than the value
in parameter 213.
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Display messages

Voltage limits:

Undervoltage 210 400 460 470
Voltage warning low 235 440 510 480
Voltage warning high 370 665 800 790

(395) (705) (845) (820)
Overvoltage 410 730 880 850

(Brake option used,
parameter 300)

VLT® 3000 Series 3x200/230 V
[VDC]

3x380/415 V
[VDC]

3x440/500 V
[VDC]

The voltages stated are the VLT®’s intermediate circuit voltage, the equivalent mains
voltage is the intermediate circuit voltage divided by √2.

Motor overloaded (MOTOR TIME):
According to the electronic thermal motor
protection, the motor is too hot. The war-
ning only appears if “warning” has been se-
lected in parameter 315. See curve p. 130.

Inverter overloaded (INVERT TIME):
The electronic thermal inverter protection
reports that the VLT® frequency converter is
close to cutting out due to overload (current
too high for too long). The counter for
electronic thermal inverter protection has
reached 98% (100% gives trip).

24 V fault (NO 24 VOLT):
24 V voltage supply from power section to
control card is absent.

EEPROM fault (EEPROM ERROR):
EEPROM fault, data changes are not
saved when the mains voltage is switched
off.

VLT® 3060-3250
[VDC]

Warnings
(Continued)
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Display massages

Reset messages

Undervoltage (UNDER VOLTAGE):
Fault code 3
The intermediate circuit voltage is below
the inverter’s undervoltage limit, see table
p. 125.

Overvoltage (OVER VOLTAGE):
Fault code 2
The intermediate circuit voltage is above
the inverter’s overvoltage limit, see table
p. 125.

Current limit (CURRENT LIMIT):
Fault code 9
The motor current has exceeded the value
in parameter 209 for longer than permitted
in parameter 310.

Overcurrent (OVER CURRENT):
 Fault code 4
The inverter’s peak current limit (approx.
250% of rated current) has been exceeded
for more than 7-11 sec. (trip locked).

Earth fault (GROUND FAULT): Fault
code 5
Discharge from the output phases to earth,
either in the cable between the VLT®

frequency converter and motor or in the
motor (trip locked).

Overtemperature (OVER TEMP.):
Fault code 6
An excess temperature has been meas-
ured inside the VLT® frequency converter,
making a cooling off period necessary
before reset is possible. (Trip locked).

Inverter overloaded (OVER LOAD):
Fault code 7
The electronic thermal inverter protection
reports that the VLT® frequency converter
has cut out due to overload (excessive
current for too long). The electronic thermal
inverter protection counter has reached
100%.
Motor overloaded (MOTOR TRIP):
Fault code 8 and 15
According to the electronic thermal motor
protection, the motor is too hot. The alarm
only comes if “trip” has been selected in
parameter 315. See curve p. 130.

Inverter fault (INVERTER FAULT):
Fault code 1
A fault in the VLT® frequency converter’s
power section, contact Danfoss.

ALARM
TRIP
UNDERVOLTAGE

Trip (TRIP):
The VLT® frequency converter has cut out,
and manual reset is required. Manual reset
can be the reset key on the keyboard, a
digital input (terminal 16, 17 or 27) or bit 07
in the control word (RS485).

Trip locked (TRIP LOCK):
The VLT® frequency converter has cut out
and can only be reset after the mains
voltage is switched off. After the mains
voltage is cut back in, manual reset is
required.
Alarm messages

Reset messages appear in the second line
of the display, and alarm messages appear
in the third line of the display, see example
below:

Automatic restart (AUTO START):
When “automatic reset” is selected as
reset function, the message states that the
VLT® frequency converter is trying to
restart automatically after cutting out. The
restart time depends on parameter 312.

Alarm messages
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EXCEPT
XXXX ERROR
PC=XXXX

Display messages

Alarm messages
(continued)

• If disabled keypad is pressed:
KEY DISABLED
Indicates factory setup.
Change parameter 001 to setup 1-4.
Or the key is disabled (parameters
006-009).

• If data change only possible when the
frequency converter is stopped is
attempted: ONLY ON STOP

• If data change is attempted with open
LOCK-switch: PROG.LOCKED

• If data change is attempted out of
allowed range: LIMIT

Error messages

Auto optimization ok (TUNING OK):
Auto optimization has taken place.

Auto optimization fault
(TUNING. FAULT): Fault code 13
The reasons for auto optimization fault can
be the following:
The connected motor is very small or very
large in relation to the VLT® frequency
converter.
The motor is loaded more than 50%.
The connected motor is a special motor,
e.g. a synchronous motor.
The fault can be due to electrical noise,
e.g. no or poor earth connection to the
VLT® frequency converter.
The reason can also be attempts at auto
optimization on a very small motor in relation
to the VLT® frequency converter (5-6
undersizes).

The VLT® frequency converter performs a
self-test of the control card when the mains
voltage is connected, giving the following
message:

The reason for the fault message is a fault
on the control card or possible option card.
Contact Danfoss.

        TESTING
CONTROL CARD
FAULT_XXXX

EXCEPT fault::

Start-up test:
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The galvanic isolation of the VLT®

frequency converter is tested according to
VDE 0106/0160 (PELV).

Galvanic isolation is present when
voltage-flashover between two current
circuits is prevented when exposed to a pre-
determined test voltage.

Galvanic isolation of the VLT® frequency-
converter control circuits is achieved by
using signal and power isolation trans-
formers and leakage paths with a minimum
width of 10.4 mm.

The galvanic isolation can be shown in three
locations (see drawing below), namely:
1. Power supply (SMPS) incl. signal

Galvanic isolation
(PELV)

isolation of the signal UDC indicating
the DC link voltage

2. Gate drivers controlling the IGBT's
(trigger transformers)

3. Current transducers
(Hall effect current transformers)

Components, as well as the assembled fre-
quency converter, are tested
according to VDE 0106/0160. Selected
components, e.g. signal transformers,
are tested with 3 kV a.c. for 1 second,
and the assembled frequency converter
is tested with 2.5 kV d.c and 2.4 kV a.c.

On request, Danfoss will provide a test
certificate to confirm that the galvanic
isolation is in accordance with
VDE 0106/0160.

Earth leakage current The earth leakage current is primarily
caused by the capacitance between con-
ductor and the screen of the motor cable.
When an RFI filter is used this contributes
an additional leakage current, as the filter
circuit is connected to earth through
capacitors.
This size of the leakage current to ground
depends on the following:
• Length of motor cable
• Switching frequency
• With/without RFI filter
• Motor earthed on site or not
• Motor cable with/without screen

This leakage current is of importance to
safety during handling/operation of the
frequency converter when an earth
connection between the frequency
converter and the ground is missing.

Note: Never operate the frequency
converter without an effective earth
connection complying with local
regulations for high leakage current
(> 3.5 mA).

Never operate on ELCB´s where
local regulations do not permit it due to pos-
sible DC component in the leakage
current.

Any ELCB relays used must be:
• Suitable to protect equipment with a

direct current element in the earth
current (3-phase bridge rectifier)

• Suitable for power-up with pulsing,
short discharge.

• Suitable for high discharge current.

Galvanic isolation - Earth leakage current
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Extreme running
conditions

Short circuit
By means of current measurement in each
of the three motor phases the VLT® 3000
Series is protected against short circuits.

A short circuit between two output phases
will cause overcurrent in the inverter.
However, all transistors in the inverter are
turned off individually when the short-circuit
current exceeds the permitted value.

After 5-10 seconds the driver card turns off
the inverter and the frequency converter will
display a fault code.

Earth fault
In case of an earth fault in a motor phase
the inverter is turned off within 5-10 ms.

Switching on the output
The frequency converter output to the motor
can be cut in/out without any limit.
It is not possible to damage the VLT®

frequency converter in any way by cutting
in/out on the output, although fault mes-
sages can occur.

Catching a spinning motor (flying start)
The frequency converter is able to control
a spinning load without stopping it or trip-
ping first, e.g. after a mains failure or when
a contactor is used on the output with a
large inverter load.
It performs this with a speed search when
cutting in on a spinning motor (see param-
eter 305).

Motor-generated overvoltage
The voltage on the DC link can be increased
when the motor acts as a generator. This
takes place in two cases:
1. The load runs the motor (at constant

output frequency from the frequency
converter), i.e. energy is supplied from
the load.

2. During deceleration ("ramp-down"),
if the moment of inertia is high, the
friction load is low and/or the ramp-
down time is short.

The control unit attempts to correct the ramp
if possible.
The inverter turns off to protect the transis-
tors and the d.c. bus capacitors when a
certain d.c. voltage level is reached.

Mains drop-out
During a mains drop-out the VLT® frequency
converter will continue to operate until the
DC link voltage drops below the minimum
stop level, which is typically 15% below the
VLT® frequency converter’s lowest rated
supply voltage.
The time before inverter stop depends on
mains voltage before drop-out, and the
load of the motor.
Ride-through and/or flying start can be
programmed.

Static overload
When the VLT® frequency converter is over-
loaded (the current limit ILIM is reached) the
control will reduce the output frequency fM
in an attempt to reduce the load. If the re-
duction of output frequency does not re-
duce the load then the control unit’s final trip
is released when the output frequency has
reached below 0.5 Hz.

Running-in current limit can be limited
(0 - 60 sec.) by parameter 310.

Extreme running conditions
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du/dt and peak voltage on motor - Acoustic noise

When a transistor in the inverter is acti-
vated,  the voltage applied to the motor will
rise by a du/dt ratio determined by
• the motor cable (type, cross-section,
    length, screened/unscreened)
• Inductors

The self-inductance will cause an over-
shoot UPEAK in the motor voltage before it
stabilizes at a level determined by the volt-
age in the intermediate circuit.
Both the du/dt ratio and the peak voltage
UPEAK influence the lifetime of the motor. Too
high values will primarily affect motors with-
out phase coil insulation.
With short (few metres) motor cable, the
du/dt ratio will be very high but the peak
voltage very low. At long (100 metres)
motor cable du/dt will decrease and UPEAK
will increase.
To ensure a reasonable lifetime of the
motor, the VLT® 3000 Series has as
standard built-in motor coils which ensure a

du/dt and
peak voltage
on motor

low du/dt ratio value even with very short
motor cable.
Note:
When using very small motors without
phase coil insulation it is recommended to
mount a clamp filter or an LC-filter in
series after the VLT®.
Clamp filter, code no. 175H5147 (fits all
units in the VLT® types 3002 - 3052).

Typical values for the du/dt ratio and the
peak voltage UPEAK measured on the ter-
minals of the frequency converter between
two phases (30 m screened motor cable):

VLT® type 3002 - 3052:
• du/dt ∼ 200 - 300 V/μs
• UPEAK∼ 800 - 1100 V

VLT® type 3060 - 3250:
• du/dt ∼ 2000 - 2100 V/μs
• UPEAK∼ 900 - 950 V measured with

20 m unscreened motor cable

The acoustic noise from the frequency
converter is generated from 3 sources:
1. D.C. (DC link) and AC coils

(motor coils).
2. RFI filter (acoustic noise increases

with the length of the motor cable).
3. Built-in fan.

Acoustic noise Below are the typical values measured at a
distance of 1 metre from the unit and at full
load:

All units with built-in RFI filter and 100 m
screened motor cable.

For VLT® 3011-52 the values will decrease
by approx. 2 dBA for units without RFI filter.

Thermal
motor protection

The motor temperature is calculated on the
basis of the motor current, output fre-
quency and time. See also description of
parameter 315.

VLT® type 3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052
IP 00 (dBA) 38 38 38 53 57 - - - - - -
IP 20/21 (dBA) 38 38 38 53 (60) 57 (55) 60 (59) 61 (63) 62 (64) 67 63 67
IP 54 (dBA) 38 59 57 57 (58) 57 (58) 63 (66) 63 (66) 67 (66) 67 66 72

( ): 200 V units

3060 3075 3100 3125 3150 3200 3250VLT® type CT VT CT VT CT VT CT VT CT VT CT VT CT VT
IP 21 (dBA) 63,5 68,8 68,8 72,5 67,6 68,2 68,2 68,9 68,9 70,0 71,3 73,8 73,9 74,4
IP 54 (dBA) 63,9 68,2 68,2 72,0 67,3 68,0 68,0 68,5 68,5 69,6 73,4 75,4 75,2 75,4
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Derating

• Derating for ambient temperature
• Derating for air pressure
• Derating for low running speed
• Derating for installing long motor cables

or larger cable cross-section
Derating for ambient temperature
The ambient temperature (TAMB,MAX) is the
maximum temperature allowed. The aver-
age (TAMB,AVG) over 24 hours must be at
least 5 °C lower in accordance with VDE
160 5.2.1.1.
If the VLT® frequency converter is operated
at temperatures above 40 °C (45 °C in
CT), then a derating of the continuous out-
put current is necessary.

Derating

1. VLT® 3002-08: IP 00 / IP 54
2. VLT® 3002-08: IP 21 mounted with top fan.

VLT® 3004 (200 V), 3006 (400 V, VT) and 3008 (400 / 500 V)
has a fan in IP 21 version, following curve 1.

1. VLT® 3011-52: IP 20
2. VLT® 3011-52: IP 54, VLT® 3060-3250: IP 54; VLT® 3032-3052, 230 V: IP 21 / IP54

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 137 of 1387



132 MG.30.A7.02 - VLT® is a registered Danfoss trademark

Derating for air pressure
Below 1000 m altitude no derating is
necessary.

Above 1000 m the ambient temperature
(tAMB) or max. output current (IVLT,MAX) must
be derated according to the graph below:

1. Derating of output current versus
altitude at tAMB = max. 40 °C.

2. Derating of max. tAMB versus altitude
at 100% output current.

Derating

teristic for centrifugal pumps/fans. Motors
running constant load torque applications
at low speed must be derated or force-
cooled (see graph).

Motor derating for running at low speed
When a centrifugal pump or fan is con-
trolled by the VLT® Series 3000 it is not
necessary to reduce the output current at
low speed because of the load charac-

Derating for running at low speed

Derating for higher switching frequencies
Applies only to VLT® types 3002-52 as the
maximum switching frequency is 4.5 kHz
set in the VLT® types 3060-3250.
A higher switching frequency (para. 224)
results in greater loss and stronger heat
formation in the frequency converter’s tran-
sistors and motor coils.
The frequency converter therefore auto-
matically derates the maximum permitted
constant output current IVLT,N, when the
switching frequency exceeds 4.5 kHz.
Linear reduction is performed down to 60%
at 14 kHz (see graph).

Derating for higher switching frequencies
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Derating for installing long motor cables or
larger cable cross-section
The VLT® 3002-3052 is tested with 300 m
unscreened cable and 150 m screened
cable (for types 3002-3004 this only
applies to fSWITCH ≤4.5 kHz. At fSWITCH > 4.5
kHz, max. 40 m).

The VLT® 3000 Series is designed to run
with a motor cable of a rated cross-section. If
a cable with a larger cross-section is to be
used it is recommended to reduce the out-
put current by 5% for each step the
cable cross-section is increased.
(Higher cable cross-section gives
increased capacity to earth and thereby in-
creased earth current).

Derating - EMC
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Standard Switching frequency VLT   type VLT

3002-3008
3002-3004

380-500 V
200 V

3011-3052
3006-3022

EN55014 4.5 kHz
14 kHz

yes
yes

ye
ye

EN55011 Class A Gr.1 4.5 kHz
14 kHz

yes
yes

ye
ye

EN55011 Class B Gr.1 4.5 kHz
14 kHz

yes
yes

ye
ye

EMC testresults

EMC testresults Emission:
Subsequent test results have been ob-
tained using a system with a VLT® fre-
quency converter (with options, if relevant),
a screened control cable and control box
with potentiometer, screened motor cable
and motor.

With the purpose of minimising the cable-borne interference to the mains supply and the
radiated interference from the frequency converter system, the motor cables should be
kept as short as possible. According to experience, most installations represent only a
slight risk of any interference from radiation.

1 Using the RFI option/module
2 Without the RFI option/module the cable borne part of EN55011 class A gr. 1

(150kHz-30MHz) is complied with.
3 Radiated emission (30MHz-1GHz) in accordance with EN55011 class A group 1.
4 Using the brake module, please contact Danfoss.

1
1

1

1, 3
1, 3

1
1

1

1

1,  3

1, 2

1, 3, 4
1, 3, 4

1, 4
1, 4
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Immunity In order to document immunity towards
interference from electrical phenomena
external, the following immunity test has
been made on a system consisting of a

VLT® frequency converter (with options, if
relevant), a screened control cable and
control box with potentiometer,  screened
motor cable and motor.
Fault criteria and test were in accordance
with EN50082-2 and IEC 22G/21/CDV.

The tests were made using the following
standards:

IEC 1000-4-2 (IEC 801-2/1991):
Electrostatic discharges (ESD)
Simulation of electrostatic discharges from
human beings.

IEC 1000-4-3 (IEC 801-3):
Incoming electromagnetic field radia-
tion
Simulation of the effects of radar and radio
communication equipment as well as
mobile communications equipment.

IEC 1000-4-4 (IEC 801-4):
Burst transients
Simulation of interference brought about
by coupling with a contactor, relays or
similar devices.

IEC 1000-4-5:
Surge transients
Simulation of transients brought about e.g.
by lightening that strikes near installations.

ENV50141:
Cable-borne HF
Simulation of the effect of radio transmis-
sion equipment coupled to connection
cables.

VDE0160 class W2 test pulse:
Mains transients
Simulation of high-energy transients
brought about by main fuse breakage,
coupling with phase-compensation
batteries, etc.

VLT® 3002-3008 380-500V, VLT® 3002-3004 200V

Line 2kV/5kHz/DCN 2kV/2 4kV/12 - -

Motor 2kV/5kHz/CCC - - - -

Brake 2kV/5kHz/CCC - - - -

Control lines 2kV/5kHz/CCC - 2kV/2   * - -

PROFIBUS option 2kV/5kHz/CCC - - - -

Signal interface < 3 m 1kV/5kHz/CCC - - - -

Enclosure - - - 8 kV AD
6 kV CD 10V

Basic specification:

Acceptance criteria according to: IEC 22G/21/CDV, EN50082-2, 175R0740

N

Basic standard Burst
IEC 1000-4-4

Surge
IEC 1000-4-5

ESD
IEC 1000-4-2

Radiated
tromagn.
IEC 10

Acceptance criterion B B B A

Port                connection CM DM CM

Line OK OK OK - -

Motor OK - - - -

Brake OK - - - -

Control lines OK - OK - -

PROFIBUS option OK - - - -

Signal interface < 3 m OK - - - -

Enclosure - - - OK OK

Ω Ω

Ω

DM: Differential mode
CM: Common mode
CCC: Capacitive clamp coupling
DCN: Direct coupling network

* Injection on cable shield
** 2,3 x ÛN: max. testpulse 1250 V peak
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Line 4kV/5Hz/CCC 1kV/2 2kV/12 - - *

Motor 2kV/5Hz/CCC - - - -

Control lines 2kV/5Hz/CCC - 2kV/2   * - -

PROFIBUS option 2kV/5Hz/CCC - - - -

Signal interface < 3 m 1kV/5Hz/CCC - - - -

Enclosure - - - 8 kV AD
6 kV CD 10V/m

Basic standard Burst
IEC 1000-4-4

Surge
IEC 1000-4-5

ESD
IEC 1000-4-2

Radiated elec-
tromagn. field
IEC 1000-4-3

M

V

Acceptance criterion B B B A

Port                connection CM DM CM

Line OK OK OK - -

Motor OK - - - -

Control lines OK - OK - -

PROFIBUS option OK - - - -

Signal interface < 3 m OK - - - -

Enclosure - - - OK OK

Immunity

EMC testresults

Basic standard Burst
IEC 1000-4-4

Surge
IEC 1000-4-5

ESD
IEC 1000-4-2

Radiated elec-
tromagn. field
IEC 1000-4-3

M

V

Acceptance criterion B B B A

Port                connection CM DM CM

Line OK OK OK - -

Motor OK - - - -

Brake OK - - - -

Control lines OK - OK - -

PROFIBUS option OK - - - -

Signal interface < 3 m OK - - - -

Enclosure - - - OK OK

Line 2kV/5kHz/DCN 2kV/2 4kV/12 - - *

Motor 2kV/5kHz/CCC - - - -

Brake 2kV/5kHz/CCC - - - -

Control lines 2kV/5kHz/CCC - 2kV/2   * - -

PROFIBUS option 2kV/5kHz/CCC - - - -

Signal interface < 3 m 1kV/5kHz/CCC - - - -

Enclosure - - - 8 kV AD
6 kV CD 10V/m

VLT® 3011-3052 380-500V, VLT® 3006-3022 200V

VLT® 3060-3250 380-500V, VLT® 3032-3052 200V

ΩΩ

Ω

Acceptance criteria according to: IEC 22G/21/CDV, EN50082-2, 175R0740
DM: Differential mode
CM: Common mode
CCC: Capacitive clamp coupling
DCN: Direct coupling network

* Injection on cable shield
** 2,3 x ÛN: max. testpulse 1250 V peak

Acceptance criteria according to: IEC 22G/21/CDV, EN50082-2, 175R0740
DM: Differential mode
CM: Common mode
CCC: Capacitive clamp coupling
DCN: Direct coupling network

* Injection on cable shield
** 2,3 x ÛN: max. testpulse 1350 V peak

ΩΩ

Ω
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The VLT® 3000 Series is tested according
to a procedure based on the following
standards:

IEC 68-2-6: Vibration (sinusoidal) - 1970
IEC 68-2-34: Random vibration wide

band-general requirement
IEC 68-2-35: Random vibration wide

band-reproducibility high
IEC 68-2-36: Random vibration wide

band-reproducibility medium

Vibration and shock VLT® 3002-3008 meet the requirements
equal to conditions when mounted close to
or directly on heavy production equipment.

VLT® 3011-3052 meet the requirements
equal to conditions when mounted directly
on wall or floor and in panels in factory
buildings.

The VLT® frequency converter has been
designed to meet the IEC 68-2.3 standard.
The VDE 160, 5.2.1.2./7.2.1/ DIN 40040,
class E, 40 °C, IP 54, is obtained according
to IEC 68-2-30.

An occasional light dew is tolerated on
internal insulating surfaces during
operation.

Air humidity

Vibration and shock - Air humidity

The IP 54 versions can tolerate more
moisture, because less dust and dirt are
deposited on the insulating surfaces, and
the enclosure allows no moisture inside.
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Efficiency

 Efficiency

To reduce energy consumption it is very im-
portant to optimise the efficiency of a sys-
tem. The efficiency of each single
element in the system should be as high
as possible.

Efficiency of the VLT® 3000 Series (ηVLT)
The load on the frequency converter has
little effect on its efficiency. In general the
efficiency at rated motor frequency fM,N is
the same whether the motor supplies a
100% rated shaft torque or only 75%.

The variable switching frequency influ-
ences the losses in the VLT® 3000 Series.
The efficiency will drop a little when the
switching frequency is set to a value higher
than 4.5 kHz.

Efficiency of the motor (ηMOTOR)
The efficiency of a motor connected to the
frequency converter is dependent on the
sine shape of the current. In general we can
say that efficiency is just as good as at
mains operation. The motor efficien-cy de-
pends on the make of the motor.

Normally the motor efficiency drops when
the load is lower than rated torque, com-
pared to operation on the mains.

In the range 75-100% of rated torque the
efficiency of the motor will be almost con-
stant both when operated by the frequency
converter and when running directly on the
mains.

In general the internal switching frequency
does not affect the efficiency of small
motors. Motors from 11 kW and upwards
achieve better efficiency (1-2%). The effi-
ciency is improved, because the sine shape
of the motor current is near perfect at high
switching frequency.

System efficiency (ηSYSTEM)
To calculate the system efficiency you can
multiply the efficiency of the units of the
VLT® 3000 Series (ηVLT) by the efficiency of
the motor (ηMOTOR):
ηSYSTEM = ηVLT x ηMOTOR

: VLT® A: 100% load
: System (CT) B: 50% load
: System (VT)
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Harmonic currents compared to the RMS
input current:

The value of I1 is equivalent to the power
factor.

Power factor

3 x V x I1 x cosϕ1

3 x V x IRMS

I1 x cosϕ1

IRMS

IRMS =   I1
2 + I5

2 + I7
2 + . . . + In

2

Mains supply
interference / harmonics

A frequency converter takes up a non-
sinusoidal current, which will increase the
input current IRMS. A non-sinusoidal current
can be transformed by means of a Fourier
analysis and split up into sine wave cur-
rents with different frequencies, this means
different harmonic currents IN with 50 Hz as
the basic frequency:

The harmonic currents do not contribute
directly to the power consumption, but
increase the heat losses in the installation
(transformer, cables). Therefore, in plants
with a rather high percentage of rectifier
load, it is important to maintain harmonics
at a low level to avoid overload of the
transformer and high temperature in the

cables.
Some of the harmonics might disturb com-
munication equipment connected to the
same transformer or cause resonances in
connection with power-factor correction
equipment.

Due to the above it is important to sup-
press these harmonics. The most common
method is to mount coils in the mains sup-
ply to the frequency converter or in the in-
termediate circuit of the frequency con-
verter. Coils in the intermediate circuit give
the advantage of a lower voltage drop
compared to the coils in the mains connec-
tion.

As standard the VLT® series 3000 has coils
in the intermediate circuit for effective sup-
pression of the harmonic currents.

Harmonic currents I1 I5 I7

Hz 50 Hz 250 Hz 350 Hz

Input current
IRMS 1.0
I1 0.9
I5 0.4
I7 0.2
I11-49 < 0.1

The voltage distortion of the mains supply
depends on the size of the harmonic
currents multiplied by the internal imped-
ance for the relevant frequency.
The total voltage distortion THD is calcu-
lated on the individual voltage harmonics
according to the following formula:

THD% =  U1 + U5+ ..... UN

Furthermore, a high power factor indicates
that the different harmonic currents are low.

(UN% of U)

=

Power factor =

Mains supply interference / harmonics - Power factor

The power factor is the ratio between
power (kW) and total (kVA).
Power factor for 3-phased supply

cosϕ1 ≈ 1 ⇒ power factor ≈ IRMS

I1

The power factor indicates the frequency
converter’s load on the supply mains. The
lower the power factor, the higher (IRMS) for
the same kW.
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Over-temp
The temperature inside the VLT® frequency
converter is too high. Possible reasons:
the ambient temperature is too high (max.
40/45 °C), the VLT® frequency converter’s
cooling ribs are covered, or the VLT® fre-
quency converter's fan is defective.
• Reduce the ambient temperature by

increasing the ventilation.
Uncover/clean the cooling ribs.
Replace the fan.

Overload
The electronic VLT® protection is active.
This means that the motor has consumed
more than 105% of rated VLT® frequency
converter current for too long.
• Reduce the motor load. If this is not

possible the application may require a
larger VLT® frequency converter.

Motor trip
The electronic motor protection is active.
This means that the current consumed by
the motor at low speed has been too high
for too long.
• The motor has been loaded

excessively at low speed.
If the load cannot be changed,
you must exchange the motor for
a bigger one, or provide extra cooling
of the existing motor.
If so, the electronic motor protection
can be de-activated in parameter 315.

Fault  messages Inverter fault
The VLT® power section is defective.

Overvoltage
The voltage of the VLT® frequency conver-
ter’s intermediate circuit (DC-voltage) is too
high. Possible reasons: line voltage too
high, transients on the line voltage, or re-
generative motor operation.

Note: When the VLT® frequency converter
is stopped, repeated transients are charg-
ing the intermediate circuit, as it supplies no
power to the motor.
• If the fault indication is given when

the speed is reduced, you can increase
the ramp-down time. If this is not
possible, the application may require a
VLT® frequency converter with brake.

If the fault indication is given in other
situations, the problem will be due to
the mains supply.

Undervoltage
The voltage of the VLT® frequency conver-
ter’s intermediate circuit (DC-voltage) is too
low. Possible reasons: line voltage too low
or defect in the VLT® frequency converter’s
charging circuit/rectifier.
• Check whether the line voltage is OK.

Overcurrent
The peak current limit of the inverter has
been reached. This may be due to a short-
circuit in the output of the VLT® frequency
converter.
• Check the motor and the motor cable

for ground failure.

Ground fault
Ground failure on the VLT® frequency con-
verter output. Another reason might be that
the motor cable is too long.
• Consult the data sheets for permitted

cable length.
Check the motor and the motor cable
for earth leakage.

Fault messages
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It is therefore important to take static
electricity into account when servicing elec-
tronic equipment.

When performing field service on Danfoss
VLT® frequency converters the following
precautions must be taken:
• A portable ESD field service kit

consisting of a wrist strap and a
conductive mat must be used.

• The portable ESD field service kit must
be connected to the same potential as
the VLT® frequency converter.

• Replaced defective control cards must
be placed in antistatic packing. The
packing from the new card could be
used for this purpose.

Electrostatic discharge
(ESD)

Important! Many electronic components
are sensitive to static electricity. Even
voltages so low that they cannot be felt,
seen or heard can impair components or
damage them completely.

Electronic discharge can, among other
things, result in the following:

• Drastic reduction in component
operating life

• Periodic faults - as a rule concurrently
with varying temperature, vibration or

varying load.
• Faults that are difficult to trace and that

cannot be located by testing.

Electrostatic discharge

Use the flow charts The fault location procedure on the
following flow charts takes as its starting
point the main faults affecting the motor,
i.e.
• Motor runs unevenly
• Motor does not run
• Motor does not brake

The flow chart layout is generally in a
form applicable to all VLT® frequency con-
verters, although at certain points it is
necessary to distinguish between some of
the types.
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Symptom

Motor runs unevenly

If the motor runs unevenly,
but no fault is indicated,
the cause can be incorrect
setting of the VLT®

frequency converter. Set
the frequency converter
correctly.
If the new settings cannot
make the motor run
evenly, call for Danfoss
assistance.

1) 2)

Symptom

Motor  does not run

3) 4)

6)

5)

see: 8)

see: 19)

Symptom

Motor does not brake

7)

see: 29)

Are fault messages
displayed?

No  Yes

Is the unit connected to
the mains supply?

Yes

Is there backlight in the
display ?

No  Yes

Fault location

see page 140
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Symptom

No message or
backlight in display

Have pre-fuses for the
VLT® frequency converter
blown?

No  Yes

Is the control card
overloaded? Disconnect
all control signal plugs
on the control card.
Does the fault disappear?

No  Yes Ensure that the previous
points are OK:
The fault can be caused
by short-circuiting on the
control signals.
The 24 V supply might
be short-circuited.

8) 9)

13)

10)

11)

14)

only VLT® types 3060 - 3250

Call Danfoss
for assistance

12)

Call Danfoss
for assistance

15)

Call Danfoss
for assistance

Have the built-in mains
fuses blown?

Yes

Fault location
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Symptom

Motor stationary, light
in display, but no fault
    message displayed

Start the VLT® frequency
converter by pressing Start

on the keyboard.

Is the display frozen,
i.e. the display cannot
be changed or is

undefinable?

No  Yes

Check whether the
following precautions have
been taken!
• Have screened cables

been used?
• Are the screened cables

connected correctly?

       Yes

19) 20)

21) 22)

Is the motor connected
correctly and are all
motor phases OK?

         Yes

The frequency converter
must be set to run using
local references.

The parameter settings
must be changed thus:
parameter 003 = local
parameter 004 =
reference change by
means of + and – .

Is the motor running?

Yes  No

Check whether the control
signals to the control card
are OK.

23)

24)

25)

Call Danfoss
for assistance

26)

Fault location
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Are both LED´s "braking"
and "overload" on the
brake control card active
during braking period
(yellow and red LEDs)?

         Yes Are the connections to
the brake control card
OK?

Yes

Are the brake resistor and
the connection to it OK?

         Yes

29) 30)

31)

32)

33)

Call Danfoss
for assistance

34)

Is LED  "ready" on the
brake control card active
(green LED lights up)?

Yes  No

Symptom

VLT® frequency
converter trips But,
"overvoltage"
displayed and Motor
does not  brake.

Fault location
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External mounting
of display

The control panel can be mounted
externally using an optional adaptor and
cable.

The length of the cable is 3 metres, which
is enough to mount the control panel in a
cabinet cover.

The enclosure at the cabinet cover is IP 54.

Accessories

Danfoss can supply brake resistors suiting
every size of VLT® frequency converters.

Connection of
brake resistors

Connection of the brake resistor

Connection of
option cards

Beside the control card of the VLT®

frequency converter you will see a free
space.
This space is used for option cards.

Mount the option card using the groove in
the right-hand side of the aluminium tray,
and the two screws.

The electrical connection between the
option card and the standard control card
is done by means of the plugs FK1 - FK4.

The number of option cards is increasing
and the functions of specific option cards
will be described in a separate manual.
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Accessories
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Mounting of
bonding plate for
UL approval

Insert the bonding plate into the cover as
shown.

Attach the bonding plate's ground wire with
the ground screw marked GND. The GND
screw is located to the right of the mains
terminal block.

Mount the bottom cover to the control.

Mounting of
fan  option

Unplug the ribbon connector, the small
cable and the card ground wire.
Remove the control card and the shield
together.
Place the fan option on the extrusion, mak-
ing sure that the fan-option mounting holes
are aligned with the enclosure.

The next card has a two-pin molex connec-
tor placed as shown. Plug the fan
cable into the molex connector.

Replace the control card carefully, and
plug in the ribbon connector, the small
cable and the card’s ground wire.

Accessories
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Factory settings

Load and motor:

100 LOAD 4,S)

CT COMPENSATED

101 SPEED CONTROL 4,S)

SLIP COMPENSATED

102 SET CUR.LIMIT S)

PREPROGRAMMED VALUE

103 MOTOR POWER
DEPENDING ON UNIT

104 MOTOR VOLTAGE
DEPENDING ON UNIT

105 MOTOR  FREQ
DEPENDING ON UNIT

106 AUTO MOTOR SET
OFF

107 MOTOR CURRENT 4,S)

DEPENDING ON UNIT

108 MOTOR MAG. AMP 4,S)

DEPENDING ON UNIT

109 START VOLTAGE 4,S)

DEPENDING ON UNIT

110 START  COMP. 4,S)

DEPENDING ON UNIT

111 U/f RATIO 4,S)

DEPENDING ON UNIT

112 SLIP COMP. 4,S)

DEPENDING ON UNIT

113 NEG SLIP COMP. 4,S)

DEPENDING ON UNIT

114 FEED BACK TYPE S)

CURRENT 20 mA

115 DIS VLU@MIN FB S)

0

116 DIS VLU@MAX FB S)

100

117 DISPLAY UNIT S)

%

119 FEED FWD FACTR 4,S)

100%

120 CONTRL RANGE 4,S)

100%

121 PROPRT/L GAIN 4,S)

0,01

122 INTEGRAL TIME 4,S)

OFF

123 DIFFERNTL TIME 4,S)

OFF

124 LOWPASS  FILTER 4,S)
0

125 FEEDBACK FACTR 4,S)

100

References and
limits:
200 FREQ  RANGE

0-120 Hz

201 MIN. FREQUENCY 4,S)

0

202 MAX. FREQUENCY 4,S)

DEPENDING ON UNIT

203 JOG FREQUENCY 4,S)

10

204 DIG. REF. TYPE 4,S)

SUM

205 REF. 1 DIGITAL 4,S)

0

206 REF. 2 DIGITAL 4,S)

0

207 REF. 3 DIGITAL 4,S)

0

208 REF. 4 DIGITAL 4,S)

0

209 CURRENT LIMIT 4,S)

DEPENDING ON UNIT

210 LO FREQ. WARN 4,S)

0

211 HI  FREQ. WARN 4,S)

132 Hz

212 LO CURR. WARN 4,S)

0

213 HI CURR. WARN 4,S)

IVLT,MAX (FROM 209)

214 RAMP TYPE 4,S)

LINEAR

215 RAMP UP TIME 4,S)

DEPENDING ON UNIT

216 RAMP DOWN TIME 4,S)

DEPENDING ON UNIT

217 ALT. UP RAMP 4,S)

DEPENDING ON UNIT

218 ALT.DOWN RAMP 4,S)

DEPENDING ON UNIT

219 FREQ 1  BYPASS  4,S)

fRANGE

220 FREQ 2  BYPASS 4,S)

fRANGE

221 FREQ 3  BYPASS 4,S)

fRANGE

222 FREQ 4  BYPASS 4,S)

fRANGE

223 BYPASS B. WIDTH 4,S)

0

224 CARRIER FREQ 4,S)

4.5

225 VAR. CARR.FREQ. 4,S)

OFF

230 BRAKE OFF  FREQ 4,S)

3 Hz

231 BRAKE  ON FREQ. 4,S)

3 Hz

232 CURR. MIN VALUE 4,S)

DEPENDING ON VLT®

233 CURR  DLAY  TIME 4,S)

0.1

Operation and
display:
000 LANGUAGE S)

SETUP SELECTION, OPERATION

001 SETUP OPERATIO S)

SETUP 1

002 MENU SET COPY
DO NOT COPY

003 LOCAL / REMOTE S)

REMOTE

004 LOCAL SPEED S)

005 VALUE AT MAX S)

006 LOCAL RESET S)

ENABLE

007 LOCAL STOP S)

ENABLE

008 LOCAL FWD/REV S)

DISABLE

009 LOCAL JOG S)

DISABLE

010 LOC REFERENCE S)

ENABLE

011 ENERGY COUNTER S)

NO RESET

012 HOUR COUNTER S)

NO RESET

014    POWER -UP MODE S)

                 LOK=STOP

015    SETUP PROGRAM S)

           SETUP=P001

4) Available in all 4 setups.
S) Can be changed in start mode (running motor).

*) Where “Depends on VLT®” is stated, the factory setting    pa-
rameters are shown on the tables on the following pages.
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Functions and
timers:
300 BRAKE OPTION S)

NOT APPLIED

301 START  FREQ 4,S)

0

302 START  DELAY 4,S)

0

303 HI  START  TORQ 4,S)

0

304 POWER FAIL S)

STOP

305 FLYING START 4)

DISABLE

306 DC-BRAKING TIME 4,S)

0

307 DC-BRK ON FREQ 4,S)

0

308 DC BRK VOLTAGE 4,S)

DEPENDING ON UNIT

309 RESET MODE S)

MANUAL RESET

310 TRIP DLY@ C.LIM S)

OFF

311 TRIP DLY @ FAULT S)

DEPENDING ON UNIT

312 AUTO RESTART  T S)

MAX. 5

313 MOTOR CHECK S)

OFF

314 MOTOR PRE-HEAT S)

OFF

315 MOTOR THERMAL 4,S)

OFF

316 RELAY ON DELAY S)

0

317 RELAY OFF DELA S)

0

Inputs and outputs:

400 INPUT 16 S)

RESET

401 INPUT 17 S)

FREEEZE REF.

402 INPUT 18 S)

START

403 INPUT 19 S)

REVERSING

404 INPUT 27 S)

MTR. COAST

405 INPUT 29 S)

JOGGING

406 INPUT 32/33 S)

4 SETUP EXT.

407 OUTPUT 42 S)

0-IMAX = 0-20mA

408 OUTPUT 45 S)

0-fMAX = 0-20mA

409 RELAY  01 S)

READY-MOT.OK

410 RELAY  04 S)

UNIT READY REMOTE
CONTROL

411 ANALOG REFTYPE S)

LINEAR BETWEEN MIN.
AND MAX.

412 INPUT # 53 ANA.4,S)

0-±10 V

413 INPUT  # 60 ANA 4,S)

0-20 mA

414 TIME OUT 4,S)

OFF

415 TIME OUT  ACT. 4,S)

FREEZE

Serial data
interface:
500 ADDRESS

1

501 BAUD RATE
9600

502 DATA READOUT S)

REFERENCE

503 COAST S)

LOGIC OR

504 Q-STOP S)

LOGIC OR

505 DC-BRAKE S)

LOGIC OR

506 START S)

LOGIC OR

507 DIRECTION S)

DIGITAL

508 RESET S)

LOGIC OR

509 SETUP SELECT S)

LOGIC OR

510 SPEED SELECT S)

LOGIC OR

511 BUS JOG 1 S)

10

512 BUS JOG 2 S)

10

513 CATCHUP/SLOWDN S)

0

514 BUS BIT 4 S)

Q-STOP

515 BUS BIT 11/12 S)

CATCH / SLOW

516 BUS REFERENCE S)

0

517 STORE DATA  S)

OFF

Service and
diagnostics:
600 OPERATION DATA S)

TOT. HRS

601 DATA LOG S)

602 ALARM  MEMORY S)

603 NAMEPLATE S)

604 OPERATION MODE S)

RUN NORMAL

605 DISPLAY  SELECT S)

STANDARD DISPLAY

650 VLT® TYPE

4) Available in all 4 setups.
S) Can be changed in start mode (running motor).

*) Where “Depends on VLT®” is stated, the factory setting    pa-
rameters are shown on the tables on the following pages.

Factory settings
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Parameter

103 Motor power 0.75 1.5 2.2 4 5.5 7.5 11 15 22 30 37 45 55 75 90 110 132 160

104 Motor voltage 380 380 380 380 380 380 380 380 380 380 380 380 380 380 380 380 380 380

105 Motor frequency 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

107 Motor current 2 3.7 5.3 9.1 12.2 15.8 22.8 31.1 42.8 59.3 72 86.2 106.3 134.1 166.8 197.8 230 272.4

108 Motor magnetizing current 1.1 2 2.4 3.6 4.6 5.4 8.6 10.2 13.1 20 20.3 28 34.5 40.1 53.6 60.3 67.8 77.5

109 Start voltage 40 39.1 36.8 35.6 35.4 35.2 35 34.9 34.9 36.8 36.2 36.8 36.7 36.7 36.7 36.7 36.7 36.7

110 Start compensation 16 5 5 2.3 1.6 1.19 0.7 0.46 0.28 0.21 0.23. 0 0 0 0 0 0 0

111 U/F ratio 6.84 6.94 7.03 7.13 7.13 7.18 7.2 7.28 7.3 7.32 7.22 7.33 7.31 7.3 7.3 7.3 7.3 7.3

112 Slip compensation 4.86 3.8 3.2 2.6 2.08 1.72 1.24 1.14 0.84 0.74 0.52 0.56 0.52 0.36 0.32 0.28 0.26 0.24

113 Negative slip comp. 4.86 3.8 3.2 2.6 2.08 1.72 1.24 1.14 0.84 0.74 0.52 0.56 0.52 0.36 0.32 0.28 0.26 0.24

202 Max. frequency 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

209 Current limit 3.5 6.6 9 16 20.8 25.6 38.4 51.2 70.4 97.6 116.8 129 158 209 252 308 365 453

215 Ramp-up time 1 1 1 1 10 10 10 15 15 15 15 30 30 30 30 30 30 30

216 Ramp-down time 1 1 1 1 10 10 10 15 15 15 15 30 30 30 30 30 30 30

217 Alt. ramp-up time 1 1 1 1 10 10 10 15 15 15 15 30 30 30 30 30 30 30

218 Alt. ramp-down time 1 1 1 1 10 10 10 15 15 15 15 30 30 30 30 30 30 30

232 Current, min. value 0.6 1 1.2 1.8 2.3 2.7 4.3 5.1 6.6 10 10.2 14 17.3 20.1 26.8 30.2 33.9 38.8

308 D.C. brake voltage 28 25 28 21 14 13 11 12 11 21 20 20 0.0 0.0 0.0 0.0 0.0 0.0

311 Trip delay at inverter fault 2 2 2 2 9 9 9 12 12 12 12 0 0 0 0 0 0 0

3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052 3060 3075 3100 3125 3150 3200 3250

380/415 V

Factory settings
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Factory settings

460/500 VParameter

103 Motor power 0.75 1.5 2.2 4 5.5 7.5 11 15 22 30 37 55 75 90 110 132 160 200

104 Motor voltage 460 460 460 460 460 460 460 460 460 460 460 460 460 460 460 460 460 460

105 Motor frequency 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60

107 Motor current 1.8 3.4 4.8 7.6 10.0 13.7 20.0 25.0 35.5 48.5 61.8 84.7 110.8 137.8 163.4 190.0 225.0 285

108 Motor magnetizing current 1.1 2.2 3.4 4 4.8 6.0 9.3 10.6 11.1 16.2 20.8 29.5 33.1 44.3 49.8 56.0 64.0 79

109 Start voltage 49.1 46.3 45.8 45.2 45.0 44.9 44.7 44.3 43.8 44.6 44.5 47.0 47.0 47.0 47.0 47.0 47.0 47.0

110 Start compensation 12.30 8.40 5 2.8 1.5 0.85 0.85 0.75 0.51 0.31 0.32 0 0 0 0 0 0 0

111 U/F ratio 7.30 7.30 7.10 7.40 7.46 7.30 7.40 7.30 7.30 7.40 7.40 7.50 7.40 7.50 7.50 7.50 7.50 7.50

112 Slip compensation 3.33 2.50 2.67 2.50 1.08 1.42 1.75 1.13 0.52 0.60 0.62 0.30 0.30 0.27 0.23 0.22 0.20 0.18

113 Negative slip comp. 3.33 2.50 2.67 2.50 1.08 1.42 1.75 1.13 0.52 0.60 0.62 0.30 0.30 0.27 0.23 0.22 0.20 0.18

202 Max. frequency 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0

209 Current limit 3.4 5.4 .7. 13.1 17.6 23.2 34.7 44.6 67.2 86.4 104.0 116.0 144.0 186.0 234.0 270.0 360.0 453.0

215 Ramp-up time 1 1 1 1 15 15 15 15 15 15 15 30 30 30 30 30 30 30

216 Ramp-down time 1 1 1 1 15 15 15 15 15 15 15 30 30 30 30 30 30 30

217 Alt. ramp-up time 1 1 1 1 15 15 15 15 15 15 15 30 30 30 30 30 30 30

218 Alt. ramp-down time 1 1 1 1 15 15 15 15 15 15 15 30 30 30 30 30 30 30

232 Current, min. value 0.6 1.1 1.7 2.0 2.4 3.0 4.7 5.3 5.6 8.1 10.4 14.8 16.6 22.2 24.9 28.0 32.0 39.5

308 D.C. brake voltage 24 23 19 23 16 11 9 9 9 9 9 0 0 0 0 0 0 0

311 Trip delay at inverter fault 2 2 5 7 7 7 7 8 8 12 12 0 0 0 0 0 0 0

3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052 3060 3075 3100 3125 3150 3200 3250
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200/230 V

3002 3003 3004 3006 3008 3011 3016 3022 3032 3042 3052

Factory settings

Parameter

103 Motor power 0.75 1.5 2.2 4 5.5 7.5 11 15 22 30 37

104 Motor voltage 200 200 200 200 200 200 200 200 230 230 230

105 Motor frequency 50 50 50 50 50 50 50 50 60 60 60

107 Motor current 3.8 7.8 10.0 17.2 25.0 32.0 46.0 57.2 80.0 104.0 130.0

108 Motor magnetizing current 2.4 3.2 4.6 6.8 8.8 10.0 14.4 21.6 28.8 27.1 37.4

109 Start voltage 21.3 20.2 19.3 19.4 19.5 19.4 19.4 19.5 22.3 21.9 22.2

110 Start compensation 4.2 2.10 1.86 0.79 0.50 0.35 0.21 0.11 0.00 0.00 0.00

111 U/F ratio 3.75 3.70 3.80 3.80 3.80 3.80 3.80 3.80 3.70 3.65 3.70

112 Slip compensation 4.6 2.56 2.80 1.60 2.00 1.90 1.80 1.66 0.75 0.37 0.42

113 Negative slip comp. 4.6 2.56 2.80 1.60 2.00 1.90 1.80 1.66 0.75 0.37 0.42

202 Max frequency 50 50 50 50 50 50 50 50 60 60 60

209 Current limit 6.7 12.5 17.0 30.0 40.0 51.2 73.6 97.6 120.0 156.0 195.0

215 Ramp-up time 1 1 1 10 10 10 10 10 30 30 30

216 Ramp-down time 1 1 1 10 10 10 10 10 30 30 30

217 Alt. ramp-up time 1 1 1 10 10 10 10 10 30 30 30

218 Alt. ramp-down time 1 1 1 10 10 10 10 10 30 30 30

232 Current, min. value 1.2 1.6 2.3 3.4 4.4 5.0 7.2 10.8 14.4 13.6 18.7

308 D.C. brake voltage 22 16 21 17 14 11 10 10 0.0 0.0 0.0

311 Trip delay at inverter fault 2 2 2 6 6 6 6 6 0 0 0
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1 How to Read this Design Guide

1.1.1 How to Read this Design Guide 

This Design Guide will introduce all aspects of your FC 300.

Available literature for FC 300

- The VLT AutomationDrive Operating Instructions MG.33.AX.YY provide the neccessary information for getting the drive up and running.

- The VLT AutomationDrive High Power Operating Instructions MG.33.UX.YY

- The VLT AutomationDrive Design Guide MG.33.BX.YY entails all technical information about the drive and customer design and applications.

- The VLT AutomationDrive Programming Guide MG.33.MX.YY provides information on how to programme and includes complete parameter

descriptions.

- The VLT AutomationDrive Profibus Operating Instructions MG.33.CX.YY provide the information required for controlling, monitoring and pro-

gramming the drive via a Profibus fieldbus.

- The VLT AutomationDrive DeviceNet Operating Instructions MG.33.DX.YY provide the information required for controlling, monitoring and pro-

gramming the drive via a DeviceNet fieldbus.

X = Revision number

YY = Language code

Danfoss Drives technical literature is also available online at www.danfoss.com/BusinessAreas/DrivesSolutions/Documentations/Technical+Documenta-

tion.

1.1.2 Symbols

Symbols used in this guide.

NB!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

Indicates default setting

FC 300 Design Guide 1 How to Read this Design Guide
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1.1.3 Abbreviations 

Alternating current AC
American wire gauge AWG
Ampere/AMP A
Automatic Motor Adaptation AMA
Current limit ILIM

Degrees Celsius °C
Direct current DC
Drive Dependent D-TYPE
Electro Magnetic Compatibility EMC
Electronic Thermal Relay ETR
Drive FC
Gram g
Hertz Hz
Kilohertz kHz
Local Control Panel LCP
Meter m
Millihenry Inductance mH
Milliampere mA
Millisecond ms
Minute min
Motion Control Tool MCT
Nanofarad nF
Newton Meters Nm
Nominal motor current IM,N

Nominal motor frequency fM,N

Nominal motor power PM,N

Nominal motor voltage UM,N

Parameter par.
Protective Extra Low Voltage PELV
Printed Circuit Board PCB
Rated Inverter Output Current IINV

Revolutions Per Minute RPM
Regenerative terminals Regen
Second s
Synchronous Motor Speed ns

Torque limit TLIM

Volts V

1.1.4 Definitions 

Frequency converter:

D-TYPE

Size and type of the connected frequency converter (dependencies).

IVLT,MAX

The maximum output current.

IVLT,N

The rated output current supplied by the frequency converter.

UVLT, MAX

The maximum output voltage.

Input:

Control command

You can start and stop the connected motor by means of LCP and the

digital inputs.

Functions are divided into two groups.

Functions in group 1 have higher priority than functions in group 2.

Group 1 Reset, Coasting stop, Reset and Coasting
stop, Quick-stop, DC braking, Stop and the
"Off" key.

Group 2 Start, Pulse start, Reversing, Start reversing,
Jog and Freeze output

Motor:

fJOG

The motor frequency when the jog function is activated (via digital terminals).

fM

The motor frequency.

fMAX

The maximum motor frequency.

1 How to Read this Design Guide FC 300 Design Guide
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fMIN

The minimum motor frequency.

fM,N

The rated motor frequency (nameplate data).

IM

The motor current.

IM,N

The rated motor current (nameplate data).

M-TYPE

Size and type of the connected motor (dependencies).

nM,N

The rated motor speed (nameplate data).

ns

Synchronous motor speed

ns = 2 × par. 1 23 × 60 s
par. 1 39

PM,N

The rated motor power (nameplate data).

TM,N

The rated torque (motor).

UM

The instantaneous motor voltage.

UM,N

The rated motor voltage (nameplate data).

Break-away torque

VLT

The efficiency of the frequency converter is defined as the ratio between the power output and the power input.

Start-disable command

A stop command belonging to the group 1 control commands - see this group.

Stop command

See Control commands.

FC 300 Design Guide 1 How to Read this Design Guide
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References:

Analog Reference

A signal transmitted to the analog inputs 53 or 54, can be voltage or current.

Binary Reference

A signal transmitted to the serial communication port.

Preset Reference

A defined preset reference to be set from -100% to +100% of the reference range. Selection of eight preset references via the digital terminals.

Pulse Reference

A pulse frequency signal transmitted to the digital inputs (terminal 29 or 33).

RefMAX

Determines the relationship between the reference input at 100% full scale value (typically 10 V, 20mA) and the resulting reference. The maximum

reference value set in par. 3-03 Maximum Reference.

RefMIN

Determines the relationship between the reference input at 0% value (typically 0V, 0mA, 4mA) and the resulting reference. The minimum reference value

set in par. 3-02 Minimum Reference.

Miscellaneous:

Analog Inputs

The analog inputs are used for controlling various functions of the frequency converter.

There are two types of analog inputs:

Current input, 0-20 mA and 4-20 mA

Voltage input, 0-10 V DC (FC 301)

Voltage input, -10 - +10 V DC (FC 302).

Analog Outputs

The analog outputs can supply a signal of 0-20 mA, 4-20 mA.

Automatic Motor Adaptation, AMA

AMA algorithm determines the electrical parameters for the connected motor at standstill.

Brake Resistor

The brake resistor is a module capable of absorbing the brake power generated in regenerative braking. This regenerative braking power increases the

intermediate circuit voltage and a brake chopper ensures that the power is transmitted to the brake resistor.

CT Characteristics

Constant torque characteristics used for all applications such as conveyor belts, displacement pumps and cranes.

Digital Inputs

The digital inputs can be used for controlling various functions of the frequency converter.

Digital Outputs

The frequency converter features two Solid State outputs that can supply a 24 V DC (max. 40 mA) signal.

DSP

Digital Signal Processor.

ETR

Electronic Thermal Relay is a thermal load calculation based on present load and time. Its purpose is to estimate the motor temperature.

Hiperface®

Hiperface® is a registered trademark by Stegmann.

Initialising

If initialising is carried out (par. 14-22 Operation Mode), the frequency converter returns to the default setting.

Intermittent Duty Cycle

An intermittent duty rating refers to a sequence of duty cycles. Each cycle consists of an on-load and an off-load period. The operation can be either

periodic duty or non-periodic duty.

LCP

The Local Control Panel (LCP) makes up a complete interface for control and programming of the frequency converter. The control panel is detachable

and can be installed up to 3 metres from the frequency converter, i.e. in a front panel by means of the installation kit option.

lsb

Least significant bit.
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8 MG.33.BB.02 - VLT® is a registered Danfoss trademark

1  

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 170 of 1387



msb

Most significant bit.

MCM

Short for Mille Circular Mil, an American measuring unit for cable cross-section. 1 MCM = 0.5067 mm2.

On-line/Off-line Parameters

Changes to on-line parameters are activated immediately after the data value is changed. Changes to off-line parameters are not activated until you enter

[OK] on the LCP.

Process PID

The PID regulator maintains the desired speed, pressure, temperature, etc. by adjusting the output frequency to match the varying load.

Pulse Input/Incremental Encoder

An external, digital pulse transmitter used for feeding back information on motor speed. The encoder is used in applications where great accuracy in

speed control is required.

RCD

Residual Current Device.

Set-up

You can save parameter settings in four Set-ups. Change between the four parameter Set-ups and edit one Set-up, while another Set-up is active.

SFAVM

Switching pattern called Stator  Flux oriented Asynchronous Vector Modulation (par. 14-00 Switching Pattern).

Slip Compensation

The frequency converter compensates for the motor slip by giving the frequency a supplement that follows the measured motor load keeping the motor

speed almost constant..

Smart Logic Control (SLC)

The SLC is a sequence of user defined actions executed when the associated user defined events are evaluated as true by the SLC. (Parameter group

13-xx).

FC Standard Bus

Includes RS 485 bus with FC protocol or MC protocol. See par. 8-30 Protocol.

Thermistor:

A temperature-dependent resistor placed where the temperature is to be monitored (frequency converter or motor).

Trip

A state entered in fault situations, e.g. if the frequency converter is subject to an over-temperature or when the frequency converter is protecting the

motor, process or mechanism. Restart is prevented until the cause of the fault has disappeared and the trip state is cancelled by activating reset or, in

some cases, by being programmed to reset automatically. Trip may not be used for personal safety.

Trip Locked

A state entered in fault situations when the frequency converter is protecting itself and requiring physical intervention, e.g. if the frequency converter is

subject to a short circuit on the output. A locked trip can only be cancelled by cutting off mains, removing the cause of the fault, and reconnecting the

frequency converter. Restart is prevented until the trip state is cancelled by activating reset or, in some cases, by being programmed to reset automatically.

Trip may not be used for personal safety.

VT Characteristics

Variable torque characteristics used for pumps and fans.

VVCplus

If compared with standard voltage/frequency ratio control, Voltage Vector Control (VVCplus) improves the dynamics and the stability, both when the speed

reference is changed and in relation to the load torque.

60° AVM

Switching pattern called 60°Asynchronous Vector Modulation (par. 14-00 Switching Pattern).
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Power Factor

The power factor is the relation between I1 and IRMS.
Power factor  =  

3 x U  x I1 cos
3 x U  x IRMS

The power factor for 3-phase control:
=  I1 x cos 1

IRMS
 =  

I1
IRMS

 since cos 1 =  1

The power factor indicates to which extent the frequency converter im-

poses a load on the mains supply.

The lower the power factor, the higher the IRMS for the same kW per-

formance.

 IRMS =  I1
2 +  I5

2 + I7
2 +  ..  +  In

2

In addition, a high power factor indicates that the different harmonic currents are low.

The frequency converters' built-in DC coils produce a high power factor, which minimizes the imposed load on the mains supply.
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2 Safety and Conformity

2.1 Safety Precautions

The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency

converter or fieldbus may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this

manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations

1. The mains supply to the frequency converter must be disconnected whenever repair work is to be carried out. Check that the mains supply has

been disconnected and that the necessary time has elapsed before removing motor and mains supply plugs.

2. The [OFF] button on the control panel of the frequency converter does not disconnect the mains supply and consequently it must not be used

as a safety switch.

3. The equipment must be properly earthed, the user must be protected against supply voltage and the motor must be protected against overload

in accordance with applicable national and local regulations.

4. The earth leakage current exceeds 3.5 mA.

5. Protection against motor overload is not included in the factory setting. If this function is desired, set par. 1-90 Motor Thermal Protection to

data value ETR trip 1 [4] or data value ETR warning 1 [3].

6. Do not remove the plugs for the motor and mains supply while the frequency converter is connected to mains. Check that the mains supply has

been disconnected and that the necessary time has elapsed before removing motor and mains plugs.

7. Please note that the frequency converter has more voltage sources than L1, L2 and L3, when load sharing (linking of DC intermediate circuit)

or external 24 V DC are installed. Check that all voltage sources have been disconnected and that the necessary time has elapsed before

commencing repair work.

Warning against unintended start

1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the frequency converter

is connected to mains. If personal safety considerations (e.g. risk of personal injury caused by contact with moving machine parts following an

unintentional start) make it necessary to ensure that no unintended start occurs, these stop functions are not sufficient. In such cases the mains

supply must be disconnected or the Safe Stop function must be activated.

2. The motor may start while setting the parameters. If this means that personal safety may be compromised (e.g. personal injury caused by

contact with moving machine parts), motor starting must be prevented, for instance by use of the Safe Stop function or secure disconnection

of the motor connection.

3. A motor that has been stopped with the mains supply connected, may start if faults occur in the electronics of the frequency converter, through

temporary overload or if a fault in the power supply grid or motor connection is remedied. If unintended start must be prevented for personal

safety reasons (e.g. risk of injury caused by contact with moving machine parts), the normal stop functions of the frequency converter are not

sufficient. In such cases the mains supply must be disconnected or the Safe Stop function must be activated.

NB!

When using the Safe Stop function, always follow the instructions in the Safe Stop section.

4. Control signals from, or internally within, the frequency converter may in rare cases be activated in error, be delayed or fail to occur entirely.

When used in situations where safety is critical, e.g. when controlling the electromagnetic brake function of a hoist application, these control

signals must not be relied on exclusively.

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic back up.

FC 300 Design Guide 2 Safety and Conformity
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Systems where frequency converters are installed must, if necessary, be equipped with additional monitoring and protective devices according to the

valid safety regulations, e.g law on mechanical tools, regulations for the prevention of accidents etc. Modifications on the frequency converters by means

of the operating software are allowed.

Hoisting applications:

The frequency converter functions for controlling mechanical brakes cannot be considered as a primary safety circuit. There must always be a redundancy

for controlling external brakes.

Protection Mode

Once a hardware limit on motor current or dc-link voltage is exceeded the drive will enter “Protection mode”. “Protection mode” means a change of the

PWM modulation strategy and a low switching frequency to minimize losses. This continues 10 sec after the last fault and increases the reliability and

the robustness of the drive while re-establishing full control of the motor.

In hoist applications “Protection mode” is not usable because the drive will usually not be able to leave this mode again and therefore it will extend the

time before activating the brake – which is not recommendable.

The “Protection mode” can be disabled by setting par. 14-26 Trip Delay at Inverter Fault to zero which means that the drive will trip immediately if one

of the hardware limits is exceeded.

NB!

It is recommended to disable protection mode in hoisting applications (par. 14-26 Trip Delay at Inverter Fault = 0)

The DC link capacitors remain charged after power has been disconnected. To avoid electrical shock hazard, disconnect the frequency

converter from mains before carrying out maintenance. When using a PM-motor, make sure it is disconnected. Before doing service

on the frequency converter wait at least the amount of time indicated below:

380 - 500 V 0.25 - 7.5 kW 4 minutes
 11 - 75 kW 15 minutes
 90 - 200 kW 20 minutes
 250 - 800 kW 40 minutes
525 - 690 V 37 - 315 kW 20 minutes
 355 - 1000 kW 30 minutes

Equipment containing electrical components may not be disposed of together with domestic waste.
It must be separately collected with electrical and electronic waste according to local and currently valid leg-
islation.

FC 300

Design Guide

Software version: 4.9x

   

This Design Guide can be used for all FC 300 frequency converters with software version 4.9x.

The software version number can be seen from par. 15-43 Software Version.
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2.4.1 CE Conformity and Labelling

What is CE Conformity and Labelling?

The purpose of CE labelling is to avoid technical trade obstacles within EFTA and the EU. The EU has introduced the CE label as a simple way of showing

whether a product complies with the relevant EU directives. The CE label says nothing about the specifications or quality of the product. Frequency

converters are regulated by three EU directives:

The machinery directive (98/37/EEC)

All machines with critical moving parts are covered by the machinery directive of January 1, 1995. Since a frequency converter is largely electrical, it does

not fall under the machinery directive. However, if a frequency converter is supplied for use in a machine, we provide information on safety aspects

relating to the frequency converter. We do this by means of a manufacturer's declaration.

The low-voltage directive (73/23/EEC)

Frequency converters must be CE labelled in accordance with the low-voltage directive of January 1, 1997. The directive applies to all electrical equipment

and appliances used in the 50 - 1000 V AC and the 75 - 1500 V DC voltage ranges. Danfoss CE-labels in accordance with the directive and issues a

declaration of conformity upon request.

The EMC directive (89/336/EEC)

EMC is short for electromagnetic compatibility. The presence of electromagnetic compatibility means that the mutual interference between different

components/appliances does not affect the way the appliances work.

The EMC directive came into effect January 1, 1996. Danfoss CE-labels in accordance with the directive and issues a declaration of conformity upon

request. To carry out EMC-correct installation, see the instructions in this Design Guide. In addition, we specify which standards our products comply

with. We offer the filters presented in the specifications and provide other types of assistance to ensure the optimum EMC result.

The frequency converter is most often used by professionals of the trade as a complex component forming part of a larger appliance, system or installation.

It must be noted that the responsibility for the final EMC properties of the appliance, system or installation rests with the installer.

2.4.2 What Is Covered

The EU "Guidelines on the Application of Council Directive 89/336/EEC" outline three typical situations of using a frequency converter. See below for EMC

coverage and CE labelling.

1. The frequency converter is sold directly to the end-consumer. The frequency converter is for example sold to a DIY market. The end-consumer

is a layman. He installs the frequency converter himself for use with a hobby machine, a kitchen appliance, etc. For such applications, the

frequency converter must be CE labelled in accordance with the EMC directive.

2. The frequency converter is sold for installation in a plant. The plant is built up by professionals of the trade. It could be a production plant or a

heating/ventilation plant designed and installed by professionals of the trade. Neither the frequency converter nor the finished plant has to be

CE labelled under the EMC directive. However, the unit must comply with the basic EMC requirements of the directive. This is ensured by using

components, appliances, and systems that are CE labelled under the EMC directive.

3. The frequency converter is sold as part of a complete system. The system is being marketed as complete and could e.g. be an air-conditioning

system. The complete system must be CE labelled in accordance with the EMC directive. The manufacturer can ensure CE labelling under the

EMC directive either by using CE labelled components or by testing the EMC of the system. If he chooses to use only CE labelled components,

he does not have to test the entire system.

2.4.3 Danfoss Frequency Converter and CE Labelling

CE labelling is a positive feature when used for its original purpose, i.e. to facilitate trade within the EU and EFTA.

However, CE labelling may cover many different specifications. Thus, you have to check what a given CE label specifically covers.

The covered specifications can be very different and a CE label may therefore give the installer a false feeling of security when using a frequency converter

as a component in a system or an appliance.

Danfoss CE labels the frequency converters in accordance with the low-voltage directive. This means that if the frequency converter is installed correctly,

we guarantee compliance with the low-voltage directive. Danfoss issues a declaration of conformity that confirms our CE labelling in accordance with the

low-voltage directive.

FC 300 Design Guide 2 Safety and Conformity

MG.33.BB.02 - VLT® is a registered Danfoss trademark 13

  2

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 175 of 1387



The CE label also applies to the EMC directive provided that the instructions for EMC-correct installation and filtering are followed. On this basis, a

declaration of conformity in accordance with the EMC directive is issued.

The Design Guide offers detailed instructions for installation to ensure EMC-correct installation. Furthermore, Danfoss specifies which our different prod-

ucts comply with.

Danfoss gladly provides other types of assistance that can help you obtain the best EMC result.

2.4.4 Compliance with EMC Directive 89/336/EEC

As mentioned, the frequency converter is mostly used by professionals of the trade as a complex component forming part of a larger appliance, system,

or installation. It must be noted that the responsibility for the final EMC properties of the appliance, system or installation rests with the installer. As an

aid to the installer, Danfoss has prepared EMC installation guidelines for the Power Drive system. The standards and test levels stated for Power Drive

systems are complied with, provided that the EMC-correct instructions for installation are followed, see the section EMC Immunity.

2.5.1 Air Humidity 

The frequency converter has been designed to meet the IEC/EN 60068-2-3 standard, EN 50178 pkt. 9.4.2.2 at 50°C.

2.5.2 Aggressive Environments 

A frequency converter contains a large number of mechanical and electronic components. All are to some extent vulnerable to environmental effects.

The frequency converter should not be installed in environments with airborne liquids, particles, or gases capable of affecting and

damaging the electronic components. Failure to take the necessary protective measures increases the risk of stoppages, thus reducing

the life of the frequency converter.

Liquids can be carried through the air and condense in the frequency converter and may cause corrosion of components and metal parts. Steam, oil, and

salt water may cause corrosion of components and metal parts. In such environments, use equipment with enclosure rating IP 54/55. As an extra

protection, coated printet circuit boards can be orded as an option.

Airborne Particles such as dust may cause mechanical, electrical, or thermal failure in the frequency converter. A typical indicator of excessive levels of

airborne particles is dust particles around the frequency converter fan. In very dusty environments, use equipment with enclosure rating IP 54/55 or a

cabinet for IP 00/IP 20/TYPE 1 equipment.

In environments with high temperatures and humidity, corrosive gases such as sulphur, nitrogen, and chlorine compounds will cause chemical processes

on the frequency converter components.

Such chemical reactions will rapidly affect and damage the electronic components. In such environments, mount the equipment in a cabinet with fresh

air ventilation, keeping aggressive gases away from the frequency converter.

An extra protection in such areas is a coating of the printed circuit boards, which can be ordered as an option.

NB!

Mounting frequency converters in aggressive environments increases the risk of stoppages and considerably reduces the life of the

converter.

Before installing the frequency converter, check the ambient air for liquids, particles, and gases. This is done by observing existing installations in this

environment. Typical indicators of harmful airborne liquids are water or oil on metal parts, or corrosion of metal parts.

Excessive dust particle levels are often found on installation cabinets and existing electrical installations. One indicator of aggressive airborne gases is

blackening of copper rails and cable ends on existing installations.

2 Safety and Conformity FC 300 Design Guide
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The frequency converter has been tested according to the procedure based on the shown standards:

The frequency converter complies with requirements that exist for units mounted on the walls and floors of production premises, as well as in panels

bolted to walls or floors.

IEC/EN 60068-2-6: Vibration (sinusoidal) - 1970
IEC/EN 60068-2-64: Vibration, broad-band random

NB!

D and E frames have a stainless steel backchannel option to provide additional protection in aggressive environments. Proper ventilation

is still required for the internal components of the drive. Contact factory for additional information.
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3 Introduction to FC 300

3.1 Product Overview

Frame size depends on enclosure type, power range and mains voltage
Frame size A1 A2 A3 A5

Enclosure
protection

IP 20/21 20/21 20/21 55/66
NEMA Chassis/Type 1 Chassis/ Type 1 Chassis/ Type 1 Type 12/Type 4X

High overload rated
power - 160% over-
load torque

0.25 – 1.5 kW (200-240 V)
0.37 – 1.5 kW (380-480 V)

0.25-3 kW (200–240 V)
0.37-4.0 kW (380-480/ 500V)

3.7 kW (200-240 V)
5.5-7.5 kW (380-480/ 500 V)
0.75-7.5 kW (525-600 V )

0.25-3.7 kW (200-240 V)
0.37-7.5 kW (380-480/500 V)
0.75 -7.5 kW (525-600 V)

Frame size B1 B2 B3 B4

Enclosure
protection

IP 21/55/66 21/55/66 20 20
NEMA Type 1/Type 12 Type 1/Type 12 Chassis Chassis

High overload rated
power - 160% over-
load torque

5.5-7.5 kW (200-240 V)
11-15 kW (380-480/ 500V)
11-15 kW (525-600 V)

11 kW (200-250 V)
18.5-22 kW (380-480/ 500V)
18.5-22 kW (525-600 V)

5.5-7.5 kW (200-240 V)
11-15 kW (380-480/500 V)
11-15 kW (525-600 V)

11-15 kW (200-240 V)
18.5-30 kW (380-480/ 500 V)
18.5-30 kW (525-600 V)

Frame size C1 C2 C3 C4

Enclosure
protection

IP 21/55/66 21/55/66 20 20
NEMA Type 1/Type 12 Type 1/Type 12 Chassis Chassis

High overload rated
power - 160% over-
load torque

15-22 kW (200-240 V)
30-45kW (380-480/ 500V)
30-45 kW (525-600 V)

30-37 kW (200-240 V)
55-75 kW (380-480/ 500V)
55-90 kW (525-600 V)

18.5-22 kW (200-240 V)
37-45 kW (380-480/500 V)
37-45 kW (525-600 V)

30-37 kW (200-240 V)
55-75 kW (380-480/ 500 V)
55-90 kW (525-600 V)
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Frame size D1 D2 D3 D4

Enclosure
protection

IP 21/54 21/54 00 00
NEMA Type 1/ Type 12 Type 1/ Type 12 Chassis Chassis

High overload rated
power - 160% over-
load torque

90-110 kW at 400 V
(380-500 V)
37-132 kW at 690 V
(525-690 V)

132-200 kW at 400 V
(380-500 V)
160-315 kW at 690 V
(525-690 V)

90-110 kW at 400 V
(380-500 V)
37-132 kW at 690 V
(525-690 V)

132-200 kW at 400 V
(380-500 V)
160-315 kW at 690 V
(525-690 V)

Frame size E1 E2 F1/ F3 F2/ F4

Enclosure
protection

IP 21/54 00 21/54 21/54
NEMA Type 1/ Type 12 Chassis Type 1/ Type 12 Type 1/ Type 12

High overload rated
power - 160% over-
load torque

250-400 kW at 400 V
(380-500 V)
355-560 kW at 690 V
(525-690 V)

250-400 kW at 400 V
(380-500 V)
355-560 kW at 690 V
(525-690 V)

450 - 630 kW at 400 V
(380 - 500 V)
630 - 800 kW at 690 V
(525-690 V)

710 - 800 kW at 400 V
(380 - 500 V)
900 - 1000 kW at 690 V
(525-690 V)

NB!

The F frames have four different sizes, F1, F2, F3 and F4 The F1 and F2 consist of an inverter cabinet on the right and rectifier cabinet

on the left. The F3 and F4 have an additional options cabinet left of the rectifier cabinet. The F3 is an F1 with an additional options

cabinet. The F4 is an F2 with an additional options cabinet.
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3.2.1 Control Principle

A frequency converter rectifies AC voltage from mains into DC voltage, after which this DC voltage is converted into a AC current with a variable amplitude

and frequency.

The motor is supplied with variable voltage / current and frequency, which enables infinitely variable speed control of three-phased, standard AC motors

and permanent magnet synchronous motors.

3.2.2 FC 300 Controls

The frequency converter is capable of controlling either the speed or the torque on the motor shaft. Setting par. 1-00 Configuration Mode determines

the type of control.

Speed control:

There are two types of speed control:

• Speed open loop control which does not require any feedback from motor (sensorless).

• Speed closed loop control in the form of a PID control that requires a speed feedback to an input. A properly optimised speed closed loop control

will have higher accuracy than a speed open loop control.

Selects which input to use as speed PID feedback in par. 7-00 Speed PID Feedback Source.

Torque control (FC 302 only):

Torque control is t of the motor control and correct settings of motor parameters are very important. The accuracy and settling time of the torque control

are determined from Flux with motor feedback (par. 1-01 Motor Control Principle).

• Flux with encoder feedback offers superior performance in all four quadrants and at all motor speeds.

Speed / torque reference:

The reference to these controls can either be a single refrence or be the sum of various references including relatively scaled references. The handling

of references is explained in detail later in this section.

3.2.3 FC 301 vs. FC 302 Control Principle

FC 301 is a general purpose frequency converter for variable speed applications. The control principle is based on Voltage Vector Control (VVCplus).

FC 301 can handle asynchronous motors only.

The current sensing principle in FC 301 is based on current measurement in the DC link or motor phase. The ground fault protection on the motor side

is solved by a de-saturation circuit in the IGBTs connected to the control board.

Short circuit behaviour on FC 301 depends on the current transducer in the positive DC link and the desaturation protection with feedback from the 3

lower IGBT's and the brake.
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FC 302 is a high performance frequency converter for demanding applications. The frequency converter can handle various kinds of motor control principles

such as U/f special motor mode, VVCplus or Flux Vector motor control.

FC 302 is able to handle Permanent Magnet Synchronous Motors (Brushless servo motors) as well as normal squirrel cage asynchronous motors.

Short circuit behaviour on FC 302 depends on the 3 current transducers in the motor phases and the desaturation protection with feedback from the

brake.

3.2.4 Control Structure in VVCplus  

Control structure in VVCplus open loop and closed loop configurations:

In the configuration shown in the illustration above, par. 1-01 Motor Control Principle is set to “VVCplus [1]” and par. 1-00 Configuration Mode is set to

“Speed open loop [0]”. The resulting reference from the reference handling system is received and fed through the ramp limitation and speed limitation

before being sent to the motor control. The output of the motor control is then limited by the maximum frequency limit.

If par. 1-00 Configuration Mode is set to “Speed closed loop [1]” the resulting reference will be passed from the ramp limitation and speed limitation into

a speed PID control. The Speed PID control parameters are located in the par. group 7-0*. The resulting reference from the Speed PID control is sent

to the motor control limited by the frequency limit.

Select “Process [3]” in par. 1-00 Configuration Mode to use the process PID control for closed loop control of e.g. speed or pressure in the controlled

application. The Process PID parameters are located in par. group 7-2* and 7-3*.
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3.2.5 Control Structure in Flux Sensorless (FC 302 only)

Control structure in Flux sensorless open loop and closed loop configurations.

In the shown configuration, par. 1-01 Motor Control Principle is set to “Flux sensorless [2]” and par. 1-00 Configuration Mode is set to “Speed open loop

[0]”. The resulting reference from the reference handling system is fed through the ramp and speed limitations as determined by the parameter settings

indicated.

An estimated speed feedback is generated to the Speed PID to control the output frequency.

The Speed PID must be set with its P,I, and D parameters (par. group 7-0*).

Select “Process [3]” in par. 1-00 Configuration Mode to use the process PID control for closed loop control of i.e. speed or pressure in the controlled

application. The Process PID parameters are found in par. group 7-2* and 7-3*.

3.2.6 Control Structure in Flux with Motor Feedback 

Control structure in Flux with motor feedback configuration (only available in FC 302):

In the shown configuration, par. 1-01 Motor Control Principle is set to “Flux w motor feedb [3]” and par. 1-00 Configuration Mode is set to “Speed closed

loop [1]”.
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The motor control in this configuration relies on a feedback signal from an encoder mounted directly on the motor (set in par. 1-02 Flux Motor Feedback

Source).

Select “Speed closed loop [1]” in par. 1-00 Configuration Mode to use the resulting reference as an input for the Speed PID control. The Speed PID control

parameters are located in . group 7-0*.

Select “Torque [2]” in par. 1-00 Configuration Mode to use the resulting reference directly as a torque reference. Torque control can only be selected in

the Flux with motor feedback (par. 1-01 Motor Control Principle) configuration. When this mode has been selected, the reference will use the Nm unit.

It requires no torque feedback, since the actual torque is calculated on the basis of the current measurement of the frequency converter.

Select “Process [3]” in par. 1-00 Configuration Mode to use the process PID control for closed loop control of e.g. speed or a process variable in the

controlled application.

3.2.7 Internal Current Control in VVCplus Mode 

The frequency converter features an integral current limit control which is activated when the motor current, and thus the torque, is higher than the

torque limits set in par. 4-16 Torque Limit Motor Mode, par. 4-17 Torque Limit Generator Mode and par. 4-18 Current Limit.

When the frequency converter is at the current limit during motor operation or regenerative operation, the frequency converter will try to get below the

preset torque limits as quickly as possible without losing control of the motor.

3.2.8 Local (Hand On) and Remote (Auto On) Control 

The frequency converter can be operated manually via the local control panel (LCP) or remotely via analog and digital inputs and serial bus.

If allowed in par. 0-40 [Hand on] Key on LCP, par. 0-41 [Off] Key on LCP, par. 0-42 [Auto on] Key on LCP, and par. 0-43 [Reset] Key on LCP, it is possible

to start and stop the frequency converter via the LCP using the [Hand ON] and [Off] keys. Alarms can be reset via the [RESET] key. After pressing the

[Hand ON] key, the frequency converter goes into Hand mode and follows (as default) the Local reference that can be set using arrow key on the LCP.

After pressing the [Auto On] key, the frequency converter goes into Auto

mode and follows (as default) the Remote reference. In this mode, it is

possible to control the frequency converter via the digital inputs and var-

ious serial interfaces (RS-485, USB, or an optional fieldbus). See more

about starting, stopping, changing ramps and parameter set-ups etc. in

par. group 5-1* (digital inputs) or par. group 8-5* (serial communica-

tion).

130BP046.10
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Active Reference and Configuration Mode

The active reference can be either the local reference or the remote reference.

In par. 3-13 Reference Site the local reference can be permanently selected by selecting Local [2].

To permanently select the remote reference select Remote [1]. By selecting Linked to Hand/Auto [0] (default) the reference site will depend on which

mode is active. (Hand Mode or Auto Mode).

Hand On
Auto
LCP Keys

par. 3-13 Reference Site Active Reference

Hand Linked to Hand / Auto Local
Hand -> Off Linked to Hand / Auto Local
Auto Linked to Hand / Auto Remote
Auto -> Off Linked to Hand / Auto Remote
All keys Local Local
All keys Remote Remote

The table shows under which conditions either the Local reference or the Remote reference is active. One of them is always active, but both can not be

active at the same time.

par. 1-00 Configuration Mode determines what kind of application control principle (i.e. Speed, Torque or Process Control) is used when the Remote

reference is active (see table above for the conditions).

par. 1-05 Local Mode Configuration determines the kind of application control principle that is used when the Local reference is made active.
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3.3 Reference Handling
Local Reference

Remote Reference

The reference handling system for calculating the Remote reference is shown in the illustration below.

The Remote reference is calculated once every scan interval and initially consists of two ts:

1. X (the external reference) : A sum (see par. 3-04 Reference Function) of up to four externally selected references, comprising any combination

(determined by the setting of par. 3-15 Reference Resource 1, par. 3-16 Reference Resource 2 and par. 3-17 Reference Resource 3) of a fixed

preset reference (par. 3-10 Preset Reference), variable analog references, variable digital pulse references, and various serial bus references in

whatever unit the frequency converter is controlled ([Hz], [RPM], [Nm] etc.).

2. Y- (the relative reference): A sum of one fixed preset reference (par. 3-14 Preset Relative Reference) and one variable analog reference (par.

3-18 Relative Scaling Reference Resource) in [%].

The two ts are combined in the following calculation: Remote reference = X + X * Y / 100%. The  catch up / slow down  function and the  freeze

reference  function can both be activated by digital inputs on the frequency converter. They are described in par. group 5-1*.

The scaling of analog references are described in par. groups 6-1* and 6-2*, and the scaling of digital pulse references are described in par. group 5-5*.

Reference limits and ranges are set in par. group 3-0*.
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3.3.1 Reference Limits 

par. 3-00 Reference Range , par. 3-02 Minimum Reference and par.   together define the allowed range of the sum of all references. The sum of all

references are clamped when necessary. The relation between the resulting reference (after clamping) and the sum of all references is shown below.

The value of par. 3-02 Minimum Reference can not be set to less than 0,

unless the par. 1-00 Configuration Mode is set to [3] Process. In that case

the following relations between the resulting reference (after clamping)

and the sum of all references is as shown to the right.

3.3.2 Scaling of Preset References and Bus References 

Preset references are scaled according to the following rules:

• When par. 3-00 Reference Range : [0] Min - Max 0% reference equals 0 [unit] where unit can be any unit e.g. rpm, m/s, bar etc. 100% reference

equals the Max (abs (par. 3-03 Maximum Reference ), abs (par. 3-02 Minimum Reference)).

• When par. 3-00 Reference Range : [1] -Max - +Max 0% reference equals 0 [unit] -100% reference equals -Max Reference 100% reference

equals Max Reference.

Bus references are scaled according to the following rules:

• When par. 3-00 Reference Range: [0] Min - Max. To obtain max resolution on the bus reference the scaling on the bus is: 0% reference equals

Min Reference and 100% reference equals Max reference.

• When par. 3-00 Reference Range: [1] -Max - +Max -100% reference equals -Max Reference 100% reference equals Max Reference.
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3.3.3 Scaling of Analog and Pulse References and Feedback 

References and feedback are scaled from analog and pulse inputs in the same way. The only difference is that a reference above or below the specified

minimum and maximum “endpoints” (P1 and P2 in the graph below) are clamped whereas a feedback above or below is not.

The endpoints P1 and P2 are defined by the following parameters depending on which analog or pulse input is used

Analog 53
S201=OFF

Analog 53
S201=ON

Analog 54
S202=OFF

Analog 54
S202=ON

Pulse Input 29 Pulse Input 33

P1 = (Minimum input value, Minimum reference value)
Minimum reference value par. 6-14 Ter-

minal 53 Low
Ref./Feedb.
Value

par. 6-14 Termi-
nal 53 Low Ref./
Feedb. Value

par. 6-24 Ter-
minal 54 Low
Ref./Feedb.
Value

par. 6-24 Termi-
nal 54 Low Ref./
Feedb. Value

par. 5-52 Term.
29 Low Ref./
Feedb. Value

par. 5-57 Term. 33
Low Ref./Feedb. Value

Minimum input value par. 6-10 Ter-
minal 53 Low
Voltage [V]

par. 6-12 Termi-
nal 53 Low Cur-
rent [mA]

par. 6-20 Ter-
minal 54 Low
Voltage [V]

par. 6-22 Termi-
nal 54 Low Cur-
rent [mA]

par. 5-50 Term.
29 Low Frequen-
cy [Hz]

par. 5-55 Term. 33
Low Frequency [Hz]

P2 = (Maximum input value, Maximum reference value)
Maximum reference value par. 6-15 Ter-

minal 53 High
Ref./Feedb.
Value

par. 6-15 Termi-
nal 53 High Ref./
Feedb. Value

par. 6-25 Ter-
minal 54 High
Ref./Feedb.
Value

par. 6-25 Termi-
nal 54 High Ref./
Feedb. Value

par. 5-53 Term.
29 High Ref./
Feedb. Value

par. 5-58 Term. 33
High Ref./Feedb. Val-
ue

Maximum input value par. 6-11 Ter-
minal 53 High
Voltage [V]

par. 6-13 Termi-
nal 53 High Cur-
rent [mA]

par. 6-21 Ter-
minal 54 High
Voltage[V]

par. 6-23 Termi-
nal 54 High Cur-
rent[mA]

par. 5-51 Term.
29 High Fre-
quency [Hz]

par. 5-56 Term. 33
High Frequency [Hz]

3.3.4 Dead Band Around Zero 

In some cases the reference (in rare cases also the feedback) should have a Dead Band around zero (i.e. to make sure the machine is stopped when the

reference is “near zero”).

To make the dead band active and to set the amount of dead band, the following settings must be done:

• Either Minimum Reference Value (see table above for relevant parameter) or Maximum Reference Value must be zero. In other words; Either

P1 or P2 must be on the X-axis in the graph below.

• And both points defining the scaling graph are in the same quadrant.
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The size of the Dead Band is defined by either P1 or P2 as shown in the graph below.

Thus a reference endpoint of P1 = (0 V, 0 RPM) will not result in any dead band, but a reference endpoint of e.g. P1 = (1V, 0 RPM) will result in a -1V

to +1V dead band in this case provided that the end point P2 is placed in either Quadrant 1 or Quadrant 4.

Case 1: Positive Reference with Dead band, Digital input to trigger reverse

This Case shows how Reference input with limits inside Min – Max limits clamps.
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Case 2: Positive Reference with Dead band, Digital input to trigger reverse. Clamping rules.

This Case shows how Reference input with limits outside -Max – +Max limits clamps to the inputs low and high limits before addition to External reference.

And how the External reference is clamped to -Max – +Max by the Reference algorithm.
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Case 3: Negative to positive reference with dead band, Sign determines the direction, -Max – +Max

3.4 PID Control

3.4.1 Speed PID Control  

The table shows the control configurations where the Speed Control is active.

par. 1-00 Configuration
Mode

par. 1-01 Motor Control Principle Motor Control Principle
U/f VVCplus Flux Sensorless Flux w/ enc. feedb

[0] Speed open loop Not Active Not Active ACTIVE N.A.
[1] Speed closed loop N.A. ACTIVE N.A. ACTIVE
[2] Torque N.A. N.A. N.A. Not Active
[3] Process Not Active ACTIVE ACTIVE

Note: “N.A.” means that the specific mode is not available at all. “Not Active” means that the specific mode is available but the Speed Control is not active

in that mode.

Note: The Speed Control PID will work under the default parameter setting, but tuning the parameters is highly recommended to optimize the motor

control performance. The two Flux motor control principles are specially dependant on proper tuning to yield their full potential.
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The following parameters are relevant for the Speed Control:

Parameter Description of function
par. 7-00 Speed PID Feedback
Source

Select from which input the Speed PID should get its feedback.

par. 7-02 Speed PID Proportional
Gain

The higher the value - the quicker the control. However, too high value may lead to oscillations.

par. 7-03 Speed PID Integral Time Eliminates steady state speed error. Lower value means quick reaction. However, too low value may lead to
oscillations.

par. 7-04 Speed PID Differentiation
Time

Provides a gain proportional to the rate of change of the feedback. A setting of zero disables the differentiator.

par. 7-05 Speed PID Diff. Gain Limit If there are quick changes in reference or feedback in a given application - which means that the error changes
swiftly - the differentiator may soon become too dominant. This is because it reacts to changes in the error.
The quicker the error changes, the stronger the differentiator gain is. The differentiator gain can thus be limited
to allow setting of the reasonable differentiation time for slow changes and a suitably quick gain for quick
changes.

par. 7-06 Speed PID Lowpass Filter
Time

A low-pass filter that dampens oscillations on the feedback signal and improves steady state performance.
However, too large filter time will deteriorate the dynamic performance of the Speed PID control.
Practical settings of 7-06 taken from the number of pulses per revolution on from encoder (PPR):
Encoder PPR par. 7-06 Speed PID Lowpass

Filter Time
 

512 10 ms  
1024 5 ms  
2048 2 ms  
4096 1 ms  

Below is given an example of how to programme the Speed Control:

In this case the Speed PID Control is used to maintain a constant motor speed regardless of the changing load on the motor.

The required motor speed is set via a potentiometer connected to terminal 53. The speed range is 0 - 1500 RPM corresponding to 0 - 10V over the

potentiometer.

Starting and stopping is controlled by a switch connected to terminal 18.

The Speed PID monitors the actual RPM of the motor by using a 24V (HTL) incremental encoder as feedback. The feedback sensor is an encoder (1024

pulses per. revolution) connected to terminals 32 and 33.
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In the parameter list below it is assumed that all other parameters and switches remain at their default setting.

The following must be programmed in order shown - see explanation of settings in the Programming Guide.

Function Par. no. Setting
1) Make sure the motor runs properly. Do the following:
Set the motor parameters using name plate data 1-2* As specified by motor name plate
Have the frequency converter makes an Automatic Motor
Adaptation

par. 1-29 Automatic
Motor Adaptation
(AMA)

[1] Enable complete AMA

2) Check the motor is running and the encoder is attached properly. Do the following:
Press the “Hand On” LCP key. Check that the motor is running
and note in which direction it is turning (henceforth referred
to as the “positive direction”).

 Set a positive reference.

Go to par. 16-20 Motor Angle. Turn the motor slowly in the
positive direction. It must be turned so slowly (only a few
RPM) that it can be determined if the value in par.
16-20 Motor Angle is increasing or decreasing.

par. 16-20 Motor An-
gle

N.A. (read-only parameter) Note: An increasing value overflows
at 65535 and starts again at 0.

If par. 16-20 Motor Angle is decreasing then change the en-
coder direction in par. 5-71 Term 32/33 Encoder Direction.

par. 5-71 Term
32/33 Encoder Di-
rection

[1] Counter clockwise (if par. 16-20 Motor Angle is decreasing)

3) Make sure the drive limits are set to safe values
Set acceptable limits for the references. par. 3-02 Minimum

Reference
par. 3-03 Maximum
Reference

0 RPM (default)
1500 RPM (default)

Check that the ramp settings are within drive capabilities and
allowed application operating specifications.

par. 3-41 Ramp 1
Ramp up Time
par. 3-42 Ramp 1
Ramp Down Time

default setting
default setting

Set acceptable limits for the motor speed and frequency. par. 4-11 Motor
Speed Low Limit
[RPM]
par. 4-13 Motor
Speed High Limit
[RPM]
par. 4-19 Max Out-
put Frequency

0 RPM (default)
1500 RPM (default)
60 Hz (default 132 Hz)

4) Configure the Speed Control and select the Motor Control principle
Activation of Speed Control par. 1-00 Configura-

tion Mode
[1] Speed closed loop

Selection of Motor Control Principle par. 1-01 Motor Con-
trol Principle

[3] Flux w motor feedb

5) Configure and scale the reference to the Speed Control
Set up Analog Input 53 as a reference Source par. 3-15 Reference

Resource 1
Not necessary (default)

Scale Analog Input 53 0 RPM (0 V) to 1500 RPM (10V) 6-1* Not necessary (default)
6) Configure the 24V HTL encoder signal as feedback for the Motor Control and the Speed Control
Set up digital input 32 and 33 as encoder inputs par. 5-14 Terminal

32 Digital Input
par. 5-15 Terminal
33 Digital Input

[0] No operation (default)

Choose terminal 32/33 as motor feedback par. 1-02 Flux Motor
Feedback Source

Not necessary (default)

Choose terminal 32/33 as Speed PID feedback par. 7-00 Speed PID
Feedback Source

Not necessary (default)

7) Tune the Speed Control PID parameters
Use the tuning guidelines when relevant or tune manually 7-0* See the guidelines below
8) Finished!
Save the parameter setting to the LCP for safe keeping par. 0-50 LCP Copy [1] All to LCP

3.4.2 Tuning PID Speed Control

The following tuning guidelines are relevant when using one of the Flux motor control principles in applications where the load is mainly inertial (with a

low amount of friction).

The value of par. 7-02 Speed PID Proportional Gain is dependent on the combined inertia of the motor and load, and the selected bandwidth can be

calculated using the following formula:

Par. 7 02 =  Total  inertia kgm 2  x par. 1 25
Par. 1 20 x 9550  x Bandwidth rad / s
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Note: par. 1-20 Motor Power [kW] is the motor power in [kW] (i.e. enter ‘4’ kW instead of ‘4000’ W in the formula). A practical value for the Bandwith is

20 rad/s. Check the result of the par. 7-02 Speed PID Proportional Gain calculation against the following formula (not required if you are using a high

resolution feedback such as a SinCos feedback):

Par. 7 02MAXIMUM =  0.01 x 4 x Encoder Resolution x Par. 7 06
2 x  x Max  torque ripple %

A good start value for par. 7-06 Speed PID Lowpass Filter Time is 5 ms (lower encoder resolution calls for a higher filter value). Typically a Max Torque

Ripple of 3 % is acceptable. For incremental encoders the Encoder Resolution is found in either par. 5-70 Term 32/33 Pulses per Revolution (24V HTL

on standard drive) or par. 17-11 Resolution (PPR) (5V TTL on MCB102 Option).

Generally the practical maximum limit of par. 7-02 Speed PID Proportional Gain is determined by the encoder resolution and the feedback filter time but

other factors in the application might limit the par. 7-02 Speed PID Proportional Gain to a lower value.

To minimize the overshoot, par. 7-03 Speed PID Integral Time could be set to approx. 2.5 s (varies with the application).

par. 7-04 Speed PID Differentiation Time should be set to 0 until everything else is tuned. If necessary finish the tuning by experimenting with small

increments of this setting.

3.4.3 Process PID Control  

The Process PID Control can be used to control application parameters that can be measured by a sensor (i.e. pressure, temperature, flow) and be

affected by the connected motor through a pump, fan or otherwise.

The table shows the control configurations where the Process Control is possible. When a Flux Vector motor control principle is used, take care also to

tune the Speed Control PID parameters. Refer to the section about the Control Structure to see where the Speed Control is active.

par. 1-00 Configuration
Mode

par. 1-01 Motor Control Principle
U/f VVCplus Flux Sensorless Flux w/ enc. feedb

[3] Process N.A. Process Process & Speed Process & Speed

Note: The Process Control PID will work under the default parameter setting, but tuning the parameters is highly recommended to optimise the application

control performance. The two Flux motor control principles are specially dependant on proper Speed Control PID tuning (prior to tuning the Process

Control PID) to yield their full potential.

Illustration 3.1: Process PID Control diagram
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The following parameters are relevant for the Process Control

Parameter Description of function
par. 7-20 Process CL Feedback 1 Resource Select from which Source (i.e. analog or pulse input) the Process PID should get its feedback
par. 7-22 Process CL Feedback 2 Resource Optional: Determine if (and from where) the Process PID should get an additional feedback signal.

If an additional feedback source is selected the two feedback signals will be added together before
being used in the Process PID Control.

par. 7-30 Process PID Normal/ Inverse Control Under [0] Normal operation the Process Control will respond with an increase of the motor speed
if the feedback is getting lower than the reference. In the same situation, but under [1] Inverse
operation, the Process Control will respond with a decreasing motor speed instead.

par. 7-31 Process PID Anti Windup The anti windup function ensures that when either a frequency limit or a torque limit is reached,
the integrator will be set to a gain that corresponds to the actual frequency. This avoids integrating
on an error that cannot in any case be compensated for by means of a speed change. This function
can be disabled by selecting [0] “Off”.

par. 7-32 Process PID Start Speed In some applications, reaching the required speed/set point can take a very long time. In such
applications it might be an advantage to set a fixed motor speed from the frequency converter
before the process control is activated. This is done by setting a Process PID Start Value (speed)
in par. 7-32 Process PID Start Speed.

par. 7-33 Process PID Proportional Gain The higher the value - the quicker the control. However, too large value may lead to oscillations.
par. 7-34 Process PID Integral Time Eliminates steady state speed error. Lower value means quick reaction. However, too small value

may lead to oscillations.
par. 7-35 Process PID Differentiation Time Provides a gain proportional to the rate of change of the feedback. A setting of zero disables the

differentiator.
par. 7-36 Process PID Diff. Gain Limit If there are quick changes in reference or feedback in a given application - which means that the

error changes swiftly - the differentiator may soon become too dominant. This is because it reacts
to changes in the error. The quicker the error changes, the stronger the differentiator gain is. The
differentiator gain can thus be limited to allow setting of the reasonable differentiation time for
slow changes.

par. 7-38 Process PID Feed Forward Factor In application where there is a good (and approximately linear) correlation between the process
reference and the motor speed necessary for obtaining that reference, the Feed Forward Factor
can be used to achieve better dynamic performance of the Process PID Control.

par. 5-54 Pulse Filter Time Constant #29 (Pulse
term. 29), par. 5-59 Pulse Filter Time Constant
#33 (Pulse term. 33), par. 6-16 Terminal 53 Filter
Time Constant (Analog term 53), par. 6-26 Ter-
minal 54 Filter Time Constant (Analog term. 54)

If there are oscillations of the current/voltage feedback signal, these can be dampened by means
of a low-pass filter. This time constant represents the speed limit of the ripples occurring on the
feedback signal.
Example: If the low-pass filter has been set to 0.1s, the limit speed will be 10 RAD/sec. (the
reciprocal of 0.1 s), corresponding to (10/(2 x )) = 1.6 Hz. This means that all currents/voltages
that vary by more than 1.6 oscillations per second will be damped by the filter. The control will
only be carried out on a feedback signal that varies by a frequency (speed) of less than 1.6 Hz.
The low-pass filter improves steady state performance but selecting a too large filter time will
deteriorate the dynamic performance of the Process PID Control.
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3.4.4 Example of Process PID Control

The following is an example of a Process PID Control used in a ventilation system:

In a ventilation system, the temperature is to be settable from - 5 - 35°C

with a potentiometer of 0-10 Volt. The set temperature must be kept

constant, for which purpose the Process Control is to be used.

The control is of the inverse type, which means that when the tempera-

ture increases, the ventilation speed is increased as well, so as to gen-

erate more air. When the temperature drops, the speed is reduced. The

transmitter used is a temperature sensor with a working range of

-10-40°C, 4-20 mA. Min. / Max. speed 300 / 1500 RPM.

NB!

The example shows a two-wire transmitter.

1. Start/Stop via switch connected to terminal 18.

2. Temperature reference via potentiometer (-5-35°C, 0-10 VDC) connected to terminal 53.

3. Temperature feedback via transmitter (-10-40°C, 4-20 mA) connected to terminal 54. Switch S202 set to ON (current input).
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Example of Process PID Control set-up

Function Par. no. Setting
Initialize the frequency converter 14-22 [2] Initialization - make a power cycling - press reset
1) Set motor parameters:
Set the motor parameters according to name plate data 1-2* As stated on motor name plate
Perform a full Automation Motor Adaptation 1-29 [1] Enable complete AMA
2) Check that motor is running in the right direction.
When motor is connected to frequency converter with straight forward phase order as U - U; V- V; W - W motor shaft usually turns clockwise seen
into shaft end.
Press “Hand On” LCP key. Check shaft direction by ap-
plying a manual reference.
If motor turns opposite of required direction:
1. Change motor direction in par. 4-10 Motor Speed

Direction

2. Turn off mains - wait for DC link to discharge -

switch two of the motor phases

4-10 Select correct motor shaft direction

Set configuration mode 1-00 [3] Process
Set Local Mode Configuration 1-05 [0] Speed Open Loop
3) Set reference configuration, ie. the range for reference handling. Set scaling of analog input in . 6-xx
Set reference/feedback units
Set min. reference (10° C)
Set max. reference (80° C)
If set value is determined from a preset value (array
parameter), set other reference sources to No Function

3-01
3-02
3-03
3-10

[60] ° C Unit shown on display
-5° C
35° C
[0] 35%

Ref =  
Par. 3 10(0)

100  ×  ((Par. 3 03)  (par. 3 02)) =  24, 5° C
par. 3-14 Preset Relative Reference to par. 3-18 Relative Scaling Reference Re-
source [0] = No Function

4) Adjust limits for the frequency converter:
Set ramp times to an appropriate value as 20 sec. 3-41

3-42
20 sec.
20 sec.

Set min. speed limits
Set motor speed max. limit
Set max. output frequency

300 RPM
1500 RPM
60 Hz

Set S201 or S202 to wanted analog input function (Voltage (V) or milli-Amps (I))
NOTE! Switches are sensitive - Make a power cycling keeping default setting of V
5) Scale analog inputs used for reference and feedback
Set terminal 53 low voltage
Set terminal 53 high voltage
Set terminal 54 low feedback value
Set terminal 54 high feedback value
Set feedback source

6-10
6-11
6-24
6-25
7-20

0 V
10 V
-5° C
35° C
[2] Analog input 54

6) Basic PID settings
Process PID Normal/Inverse 7-30 [0] Normal
Process PID Anti Wind-up 7-31 [1] On
Process PID start speed 7-37 300 rpm
Save parameters to LCP 0-50 [1] All to LCP

Optimisation of the process regulator

The basic settings have now been made; all that needs to be done is to optimise the proportional gain, the integration time and the differentiation time

(par. 7-33 Process PID Proportional Gain, par. 7-34 Process PID Integral Time, par. 7-35 Process PID Differentiation Time). In most processes, this can

be done by following the guidelines given below.

1. Start the motor

2. Set par. 7-33 Process PID Proportional Gain to 0.3 and increase it until the feedback signal again begins to vary continuously. Then reduce the

value until the feedback signal has stabilised. Now lower the proportional gain by 40-60%.

3. Set par. 7-34 Process PID Integral Time to 20 sec. and reduce the value until the feedback signal again begins to vary continuously. Increase

the integration time until the feedback signal stabilises, followed by an increase of 15-50%.

4. Only use par. 7-35 Process PID Differentiation Time for very fast-acting systems only (differentiation time). The typical value is four times the

set integration time. The differentiator should only be used when the setting of the proportional gain and the integration time has been fully

optimised. Make sure that oscillations on the feedback signal is sufficiently dampened by the lowpass filter on the feedback signal.

NB!

If necessary, start/stop can be activated a number of times in order to provoke a variation of the feedback signal.
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3.4.5 Ziegler Nichols Tuning Method

In order to tune the PID controls of the frequency converter, several tuning methods can be used. One approach is to use a technique which was developed

in the 1950s but which has stood the test of time and is still used today. This method is known as the Ziegler Nichols tuning method.

NB!

The method described must not be used on applications that could be damaged by the oscillations created by marginally stable control

settings.

The criteria for adjusting the parameters are based on evaluating the

system at the limit of stability rather than on taking a step response. We

increase the proportional gain until we observe continuous oscillations (as

measured on the feedback), that is, until the system becomes marginally

stable. The corresponding gain (Ku) is called the ultimate gain. The period

of the oscillation (Pu) (called the ultimate period) is determined as shown

in Figure 1.

Illustration 3.2: Figure 1: Marginally stable system

Pu  should be measured when the amplitude of oscillation is quite small. Then we “back off” from this gain again, as shown in Table 1.

Ku  is the gain at which the oscillation is obtained.

Type of Control Proportional Gain Integral Time Differentiation Time
PI-control 0.45 * Ku 0.833 * Pu -
PID tight control 0.6 * Ku 0.5 * Pu 0.125 * Pu

PID some overshoot 0.33 * Ku 0.5 * Pu 0.33 * Pu

Table 1: Ziegler Nichols tuning for regulator, based on a stability boundary.

Experience has shown that the control setting according to Ziegler Nichols rule provides a good closed loop response for many systems. The process

operator can do the final tuning of the control iteratively to yield satisfactory control.

Step-by-step Description:

Step 1: Select only Proportional Control, meaning that the Integral time is selected to the maximum value, while the differentiation time is selected to

zero.

Step 2: Increase the value of the proportional gain until the point of instability is reached (sustained oscillations) and the critical value of gain, Ku , is

reached.

Step 3: Measure the period of oscillation to obtain the critical time constant, Pu .

Step 4: Use the table above to calculate the necessary PID control parameters.
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3.5 General aspects of EMC

3.5.1 General Aspects of EMC Emissions

Electrical interference is usually conducted at frequences in the range 150 kHz to 30 MHz. Airborne interference from the drive system in the range 30

MHz to 1 GHz is generated from the inverter, motor cable, and the motor.

As shown in the illustration below, capacitive currents in the motor cable coupled with a high dV/dt from the motor voltage generate leakage currents.

The use of a screened motor cable increases the leakage current (see illustration below) because screened cables have higher capacitance to earth than

unscreened cables. If the leakage current is not filtered, it will cause greater interference on the mains in the radio frequency range below approx. 5

MHz. Since the leakage current (I1) is carried back to the unit through the screen (I 3), there will in principle only be a small electro-magnetic field (I4)

from the screened motor cable according to the below figure.

The screen reduces the radiated interference but increases the low-frequency interference on the mains. The motor cable screen must be connected to

the frequency converter enclosure as well as on the motor enclosure. This is best done by using integrated screen clamps so as to avoid twisted screen

ends (pigtails). These increase the screen impedance at higher frequencies, which reduces the screen effect and increases the leakage current (I4).

If a screened cable is used for Fieldbus, relay, control cable, signal interface and brake, the screen must be mounted on the enclosure at both ends. In

some situations, however, it will be necessary to break the screen to avoid current loops.

If the screen is to be placed on a mounting plate for the frequency converter, the mounting plate must be made of metal, because the screen currents

have to be conveyed back to the unit. Moreover, ensure good electrical contact from the mounting plate through the mounting screws to the frequency

converter chassis.

NB!

When unscreened cables are used, some emission requirements are not complied with, although the immunity requirements are ob-

served.

In order to reduce the interference level from the entire system (unit + installation), make motor and brake cables as short as possible. Avoid placing

cables with a sensitive signal level alongside motor and brake cables. Radio interference higher than 50 MHz (airborne) is especially generated by the

control electronics.
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3.5.2 EMC test results

The following test results have been obtained using a system with a frequency converter (with options if relevant), a screened control cable, a
control box with potentiometer, as well as a motor and motor screened cable.
RFI filter type Conducted emission Radiated emission

Industrial environment Housing,
trades and

light industries

Industrial envi-
ronment

Housing, trades and
light industries

Setup EN 55011
Class A2

EN 55011
Class A1

EN 55011 Class
B

EN 55011 Class
A1

EN 55011 Class B

H1
FC 301: 0-37 kW 200-240 V 75 m 50 m 10 m Yes No

0-22 kW 380-480 V 75 m 50 m 10 m Yes No
FC 302: 0-37 kW 200-240 V 150 m 150 m 50 m Yes No

0-75 kW 380-480 V 150 m 150 m 50 m Yes No
H2

FC 301/ FC 302: 0-3.7 kW 200-240 V 5 m No No No No
5.5-37 kW 200-240 V 25 m No No No No

 0-7.5 kW 380-480 V 5 m No No No No
11-75 kW 380-480 V 25 m No No No No
90-800 kW 380-480 V 50 m No No No No
37-1000 kW 525-690 V 150 m No No No No

H3
FC 301: 0-1.5 kW 200-240 V 50 m 25 m 2.5 m Yes No

 0-1.5 kW 380-480 V 50 m 25 m 2.5 m Yes No
H4

FC 302 90-800 kW 380-480 V 150 m 150 m No Yes No
 37-315 kW 525-690 V 150 m 30 m No No No

Hx
FC 302 0.75-7.5 kW 525-600 V - - - - -

Table 3.1: EMC Test Results (Emission, Immunity)

HX, H1, H2 or H3 is defined in the type code pos. 16 - 17 for EMC filters

HX - No EMC filters build in the frequency converter (600 V units only)

H1 - Integrated EMC filter. Fulfil Class A1/B

H2 - No additional EMC filter. Fulfil Class A2

H3 - Integrated EMC filter. Fulfil class A1/B (Frame size A1 only)

H4 - Integrated EMC filter. Fulfil class A1

3.5.3 Emission Requirements

According to the EMC product standard for adjustable speed frequency converters EN/IEC61800-3:2004 the EMC requirements depend on the intended

use of the frequency converter. Four categories are defined in the EMC product standard. The definitions of the four categories together with the

requirements for mains line conducted emissions are given in the table below:

Category Definition

Conducted emission requirement

according to the limits given in

EN55011

C1 frequency converters installed in the first environment (home and office) with a supply

voltage less than 1000 V.

Class B

C2 frequency converters installed in the first environment (home and office) with a supply

voltage less than 1000 V which are neither plug-in nor movable and are intended to be

installed and commissioned by a professional.

Class A Group 1

C3 frequency converters installed in the second environment (industrial) with a supply volt-

age lower than 1000 V.

Class A Group 2

C4 frequency converters installed in the second environment with a supply voltage above

1000 V and rated current above 400 A or intended for use in complex systems.

No limit line.

An EMC plan should be made.
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When the generic emission standards are used the frequency converters are required to comply with the following limits:

Environment Generic standard

Conducted emission requirement ac-

cording to the limits given in

EN55011

First environment

(home and office)

EN/IEC61000-6-3 Emission standard for residential, commercial and

light industrial environments.

Class B

Second environment

(industrial environment)

EN/IEC61000-6-4 Emission standard for industrial environments. Class A Group 1

3.5.4 Immunity Requirements

The immunity requirements for frequency converters depend on the environment where they are installed. The requirements for the industrial environment

are higher than the requirements for the home and office environment. All Danfoss frequency converters comply with the requirements for the industrial

environment and consequently comply also with the lower requirements for home and office environment with a large safety margin.

In order to document immunity against electrical interference from electrical phenomena, the following immunity tests have been made on a system

consisting of a frequency converter (with options if relevant), a screened control cable and a control box with potentiometer, motor cable and motor.

The tests were performed in accordance with the following basic standards:

• EN 61000-4-2 (IEC 61000-4-2): Electrostatic discharges (ESD): Simulation of electrostatic discharges from human beings.

• EN 61000-4-3 (IEC 61000-4-3): Incoming electromagnetic field radiation, amplitude modulated simulation of the effects of radar and radio

communication equipment as well as mobile communications equipment.

• EN 61000-4-4 (IEC 61000-4-4): Burst transients: Simulation of interference brought about by switching a contactor, relay or similar devices.

• EN 61000-4-5 (IEC 61000-4-5): Surge transients: Simulation of transients brought about e.g. by lightning that strikes near installations.

• EN 61000-4-6 (IEC 61000-4-6): RF Common mode: Simulation of the effect from radio-transmission equipment joined by connection cables.

See following EMC immunity form.

Voltage range: 200-240 V, 380-480 V
Basic standard Burst

IEC 61000-4-4
Surge

IEC 61000-4-5
ESD
IEC

61000-4-2

Radiated electromagnetic field
IEC 61000-4-3

RF common
mode voltage
IEC 61000-4-6

Acceptance criterion B B B A A
Line 4 kV CM 2 kV/2  DM

4 kV/12  CM — — 10 VRMS

Motor 4 kV CM 4 kV/2 1) — — 10 VRMS

Brake 4 kV CM 4 kV/2 1) — — 10 VRMS

Load sharing 4 kV CM 4 kV/2 1) — — 10 VRMS

Control wires 2 kV CM 2 kV/2 1) — — 10 VRMS

Standard bus 2 kV CM 2 kV/2 1) — — 10 VRMS

Relay wires 2 kV CM 2 kV/2 1) — — 10 VRMS

Application and Fieldbus op-
tions

2 kV CM
2 kV/2 1) — — 10 VRMS

LCP cable 2 kV CM 2 kV/2 1) — — 10 VRMS

External 24 V DC 2 kV CM 0.5 kV/2  DM
1 kV/12  CM — — 10 VRMS

Enclosure — — 8 kV AD
6 kV CD 10 V/m —

AD: Air Discharge
CD: Contact Discharge
CM: Common mode
DM: Differential mode
1. Injection on cable shield.

Table 3.2: Immunity

3.6.1 PELV - Protective Extra Low Voltage 

PELV offers protection by way of extra low voltage. Protection against electric shock is ensured when the electrical supply is of the PELV type and the

installation is made as described in local/national regulations on PELV supplies.
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All control terminals and relay terminals 01-03/04-06 comply with PELV (Protective Extra Low Voltage) (Does not apply to 525-600 V units and at grounded

Delta leg above 300 V).

Galvanic (ensured) isolation is obtained by fulfilling requirements for higher isolation and by providing the relevant creapage/clearance distances. These

requirements are described in the EN 61800-5-1 standard.

The components that make up the electrical isolation, as described below, also comply with the requirements for higher isolation and the relevant test

as described in EN 61800-5-1.

The PELV galvanic isolation can be shown in six locations (see illustration):

In order to maintain PELV all connections made to the control terminals must be PELV, e.g. thermistor must be reinforced/double insulated.

1. Power supply (SMPS) incl. signal isolation of UDC, indicating the

intermediate current voltage.

2. Gate drive that runs the IGBTs (trigger transformers/opto-cou-

plers).

3. Current transducers.

4. Opto-coupler, brake module.

5. Internal inrush, RFI, and temperature measurement circuits.

6. Custom relays.

Illustration 3.3: Galvanic isolation

The functional galvanic isolation (a and b on drawing) is for the 24 V back-up option and for the RS 485 standard bus interface.

Installation at high altitude

380 - 500 V, frame size A, B and C: At altitudes above 2 km, please contact Danfoss regarding PELV.

380 - 500 V, frame size D, E and F: At altitudes above 3 km, please contact Danfoss regarding PELV.

525 - 690 V: At altitudes above 2 km, please contact Danfoss regarding PELV.

3.7.1 Earth Leakage Current 

Warning:

Touching the electrical ts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as load sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic back-up.

Using VLT AutomationDrive: wait at least the amount of time indicated in the Safety Precautions section.

Shorter time is allowed only if indicated on the nameplate for the specific unit.

Leakage Current

The earth leakage current from the frequency converter exceeds 3.5 mA. To ensure that the earth cable has a good mechanical

connection to the earth connection (terminal 95), the cable cross section must be at least 10 mm2 or 2 rated earth wires terminated

seately.

Residual Current Device

This product can cause a d.c. current in the protective conductor. Where a residual current device (RCD) is used for extra protection,

only an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02.

Protective earthing of the frequency converter and the use of RCD's must always follow national and local regulations.
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3.8 Brake functions in FC 300
Braking function is applied for braking the load on the motor shaft, either as dynamic braking or static braking.

3.8.1 Mechanical Holding Brake

A mechanical holding brake mounted directly on the motor shaft normally performs static braking. In some applications the static holding torque is working

as static holding of the motor shaft (usually synchronous permanent motors). A holding brake is either controlled by a PLC or directly by a digital output

from the frequency converter (relay or solid state).

NB!

When the holding brake is included in a safety chain:

A frequency converter cannot provide a safe control of a mechanical brake. A redundancy circuitry for the brake control must be included

in the total installation.

3.8.2 Dynamic Braking

Dynamic Brake established by:

• Resistor brake: A brake IGBT keep the overvoltage under a certain threshold by directing the brake energy from the motor to the connected

brake resistor (. 2-10 = [1]).

• AC brake: The brake energy is distributed in the motor by changing the loss conditions in the motor. The AC brake function cannot be used in

applications with high cycling frequency since this will overheat the motor (. 2-10 = [2]).

• DC brake: An over-modulated DC current added to the AC current works as an eddy current brake (. 2-02  0 s).

3.8.3 Selection of Brake Resistor 

To handle higher demands by generatoric braking a brake resistor is necessary. Using a brake resistor ensures that the energy is absorbed in the brake

resistor and not in the frequency converter.

If the amount of kinetic energy transferred to the resistor in each braking period is not known, the average power can be calculated on the basis of the

cycle time and braking time also called intermitted duty cycle. The resistor intermittent duty cycle is an indication of the duty cycle at which the resistor

is active. The below figure shows a typical braking cycle.

NB!

Motor suppliers often use S5 when stating the permissible load which is an expression of intermittent duty cycle.

The intermittent duty cycle for the resistor is calculated as follows:

Duty cycle = tb/T

T = cycle time in seconds

tb is the braking time in seconds (of the cycle time)
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 Cycle time (s)
Braking duty cycle at 100%

torque

Braking duty cycle at over torque

(150/160%)

200-240 V    

PK25-P11K 120 Continuous 40%

P15K-P37K 300 10% 10%

380-500 V    

PK37-P75K 120 Continuous 40%

P90K-P160 600 Continuous 10%

P200 600 40% 10%

P250-P800 600 40%1) 10%2)

525-600 V    

PK75-P75K 120 Continuous 40%

525-690 V    

P37K-P315 600 40% 10%

P355-P51M0 600 40%3) 10%4)

Table 3.3: Braking at high overload torque level

1) 355 kW at 90% torque. At 100% torque the braking duty cycle is 13%. At mains rating 441-500 V 100% torque the braking duty cycle is 17%.

400 kW at 80% torque. At 100% torque the braking duty cycle is 8%.

450-800 kW: the braking power is equivalent to the 400 kW braking power.

2) Based on 300 second cycle:

For 355 kW the torque is 145%

For 400 kW the torque is 130%

450-800 kW: the braking power is equivalent to the 400 kW braking power.

3) 500 kW at 80% torque

560 kW at 71% torque

630 - 1000 kW: the braking power is equivalent to the 560 kW braking power.

4) Based on 300 second cycle:

For 500 kW the torque is 128%

For 560 kW the torque is 114%

630 - 1000 kW: the braking power is equivalent to the 560 kW braking power.

Danfoss offers brake resistors with duty cycle of 5%, 10% and 40%. If a 10% duty cycle is applied, the brake resistors are able to absorb brake power

for 10% of the cycle time. The remaining 90% of the cycle time will be used on dissipating excess heat.

NB!

Make sure the resistor is designed to handle the required braking time
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The max. permissible load on the brake resistor is stated as a peak power at a given intermittent duty cycle and can be calculated as:

The brake resistance is calculated as shown:

Rbr =  
Udc

2

Ppeak
where

Ppeak = Pmotor x Mbr x motor x VLT[W]

As can be seen, the brake resistance depends on the intermediate circuit voltage (Udc).

The FC 301 and FC 302 brake function is settled in 4 areas of mains:

Size Brake active Warning before cut out Cut out (trip)
FC 301 / FC 302 3 x 200-240 V 390 V (UDC) 405 V 410 V
FC 301 3 x 380-480 V 778 V 810 V 820 V
FC 302 3 x 380-500 V* 810 V/ 795 V 840 V/ 828 V 850 V/ 855 V
FC 302 3 x 525-600 V 943 V 965 V 975 V
FC 302 3 x 525-690 V 1084 V 1109 V 1130 V
* Power size dependent

NB!

Check that the brake resistor can cope with a voltage of 410 V, 820 V, 850 V, 975 V or 1130 V - unless Danfoss brake resistors are

used.

Danfoss recommends the brake resistance Rrec, i.e. one that guarantees

that the frequency converter is able to brake at the highest braking torque

(Mbr(%)) of 160%. The formula can be written as:

Rrec =  
Udc

2  x 100
Pmotor x Mbr (%) x 

VLT
 x 

motor
 

motor is typically at 0.90 VLT is typically at 0.98

For 200 V, 480 V, 500 V and 600 V frequency converters, Rrec at 160% braking torque is written as:

200V  :  Rrec =  107780
Pmotor

 

480V  :  Rrec =  375300
Pmotor

  1) 480V  :  Rrec =  428914
Pmotor

  2)

500V  :  Rrec =  464923
Pmotor

 

600V  :  Rrec =  630137
Pmotor

 

690V  :  Rrec =  832664
Pmotor

 

1) For frequency converters  7.5 kW shaft output

2) For frequency converters 11 - 75 kW shaft output

NB!

The resistor brake circuit resistance selected should not be higher than that recommended by Danfoss. If a brake resistor with a higher

ohmic value is selected, the 160% braking torque may not be achieved because there is a risk that the frequency converter cuts out

for safety reasons.

NB!

If a short circuit in the brake transistor occurs, power dissipation in the brake resistor is only prevented by using a mains switch or

contactor to disconnect the mains for the frequency converter. (The contactor can be controlled by the frequency converter).
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NB!

Do not touch the brake resistor as it can get very hot while/after braking. The brake resistor must be placed in a secure environment

to avoid fire risk

3.8.4 Control with Brake Function 

The brake is to limit the voltage in the intermediate circuit when the motor acts as a generator. This occurs, for example, when the load drives the motor

and the power accumulates on the DC link. The brake is built up as a chopper circuit with the connection of an external brake resistor.

Placing the brake resistor externally offers the following advantages:

- The brake resistor can be selected on the basis of the application in question.

- The brake energy can be dissipated outside the control panel, i.e. where the energy can be utilized.

- The electronics of the frequency converter will not be overheated if the brake resistor is overloaded.

The brake is protected against short-circuiting of the brake resistor, and the brake transistor is monitored to ensure that short-circuiting of the transistor

is detected. A relay/digital output can be used for protecting the brake resistor against overloading in connection with a fault in the frequency converter.

In addition, the brake makes it possible to read out the momentary power and the mean power for the latest 120 seconds. The brake can also monitor

the power energizing and make sure it does not exceed a limit selected in par. 2-12 Brake Power Limit (kW). In par. 2-13 Brake Power Monitoring, select

the function to carry out when the power transmitted to the brake resistor exceeds the limit set in par. 2-12 Brake Power Limit (kW).

NB!

Monitoring the brake power is not a safety function; a thermal switch is required for that purpose. The brake resistor circuit is not earth

leakage protected.

Over voltage control (OVC) (exclusive brake resistor) can be selected as an alternative brake function in par. 2-17 Over-voltage Control. This function is

active for all units. The function ensures that a trip can be avoided if the DC link voltage increases. This is done by increasing the output frequency to

limit the voltage from the DC link. It is a very useful function, e.g. if the ramp-down time is too short since tripping of the frequency converter is avoided.

In this situation the ramp-down time is extended.

3.9.1 Mechanical Brake Control 

For hoisting applications, it is necessary to be able to control an electro-magnetic brake. For controlling the brake, a relay output (relay1 or relay2) or a

programmed digital output (terminal 27 or 29) is required. Normally, this output must be closed for as long as the frequency converter is unable to ’hold’

the motor, e.g. because of too big load. In par. 5-40 Function Relay (Array parameter), par. 5-30 Terminal 27 Digital Output, or par. 5-31 Terminal 29

Digital Output, select mechanical brake control [32] for applications with an electro-magnetic brake.

When mechanical brake control [32] is selected, the mechanical brake relay stays closed during start until the output current is above the level selected

in par. 2-20 Release Brake Current. During stop, the mechanical brake will close when the speed is below the level selected in . 2-21 Activate Brake Speed

[RPM]. If the frequency converter is brought into an alarm condition, i.e. over-voltage situation, the mechanical brake immediately cuts in. This is also

the case during safe stop.
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In hoisting/lowering applications, it must be possible to control an electro-mehanical brake.

Step-by-step Description

• To control the mechanical brake any relay output or digital output (terminal 27 or 29) can be used. If necessary use a suitable contactor.

• Ensure that the output is switched off as long as the frequency converter is unable to drive the motor, for example due to the load being too

heavy or due to the fact that the motor has not been mounted yet.

• Select Mechanical brake control [32] in . 5-4* (or in par. 5-3*) before connecting the mechanical brake.

• The brake is released when the motor current exceeds the preset value in par. 2-20 Release Brake Current.

• The brake is engaged when the output frequency is less than the frequency set in par. 2-21 Activate Brake Speed [RPM] or par. 2-22 Activate

Brake Speed [Hz] and only if the frequency converter carries out a stop command.

NB!

For vertical lifting or hoisting applications it is strongly recommended to ensure that the load can be stopped in case of an emergency

or a malfunction of a single t such as a contactor, etc.

If the frequency converter is in alarm mode or in an over voltage situation, the mechanical brake cuts in.

NB!

For hoisting applications make sure that the torque limits in par. 4-16 Torque Limit Motor Mode and par. 4-17 Torque Limit Generator

Mode are set lower than the current limit in par. 4-18 Current Limit. Also it is recommendable to set par. 14-25 Trip Delay at Torque

Limit to “0”, par. 14-26 Trip Delay at Inverter Fault to “0” and par. 14-10 Mains Failure to “[3], Coasting”.

3.9.2 Hoist Mechanical Brake

The VLT AutomationDrive features a mechanical brake control specifically designed for hoisting applications. The hoist mechanical brake is activated by

choice [6] in par. 1-72 Start Function. The main difference comed to the regular mechanical brake control, where a relay function monitoring the output

current is used, is that the hoist mechanical brake function has direct control over the brake relay. This means that instead of setting a current for release

of the brake, the torque applied against the closed brake before release is defined. Because the torque is defined directly the setup is more straightforward

for hoisting applications.

By using par. 2-28 Gain Boost Factor a quicker control when releasing the brake can be obtained. The hoist mechanical brake strategy is based on a 3-

step sequence, where motor control and brake release are synchronized in order to obtain the smoothest possible brake release.
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3-step sequence

1. Pre-magnetize the motor

In order to ensure that there is a hold on the motor and to verify that it is mounted correctly, the motor is first pre-magnetized.

2. Apply torque against the closed brake

When the load is held by the mechanical brake, its size cannot be determined, only its direction. The moment the brake opens, the load must

be taken over by the motor. To facilitate the takeover, a user defined torque, set in par. 2-26 Torque Ref, is applied in hoisting direction. This

will be used to initialize the speed controller that will finally take over the load. In order to reduce wear on the gearbox due to backlash, the

torque is ramped up.

3. Release brake

When the torque reaches the value set in par. 2-26 Torque Ref the brake is released. The value set in par. 2-25 Brake Release Time determines

the delay before the load is released. In order to react as quickly as possible on the load-step that follows upon brake release, the speed-PID

control can be boosted by increasing the proportional gain.

Illustration 3.4: Brake release sequence for hoist mechanical brake control

I) Activate brake delay: The frequency converter starts again from the mechanical brake engaged position.

II) Stop delay: When the time between successive starts is shorter than the setting in par. 2-24 Stop delay, the frequency converter starts

without applying the mechanical brake (e.g. reversing).

NB!

For an example of advanced mechanical brake control for hoisting applications, see section Application Examples

3.9.3 Brake Resistor Cabling

EMC (twisted cables/shielding)

To reduce the electrical noise from the wires between the brake resistor and the frequency converter, the wires must be twisted.

For enhanced EMC performance a metal screen can be used.

3.10 Smart Logic Controller - FC 300
The Smart Logic Control (SLC) is essentially a sequence of user defined actions (see par. 13-52 SL Controller Action) executed by the SLC when the

associated user defined event (see par. 13-51 SL Controller Event) is evaluated as TRUE by the SLC.

Events and actions are each numbered and are linked in pairs called states. This means that when event [1] is fulfilled (attains the value TRUE), action

[1] is executed. After this, the conditions of event [2] will be evaluated and if evaluated TRUE, action [2]will be executed and so on. Events and actions

are placed in array parameters.
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Only one event will be evaluated at any time. If an event is evaluated as FALSE, nothing happens (in the SLC) during the present scan interval and no

other events will be evaluated. This means that when the SLC starts, it evaluates event [1] (and only event [1]) each scan interval. Only when event

[1] is evaluated TRUE, the SLC executes action [1] and starts evaluating event [2].

It is possible to program from 0 to 20 events and actions. When the last

event / action has been executed, the sequence starts over again from

event [1] / action [1]. The illustration shows an example with three

events / actions:

3.11 Extreme running conditions
Short Circuit (Motor Phase – Phase)

The frequency converter is protected against short circuits by means of current measurement in each of the three motor phases or in the DC link. A short

circuit between two output phases will cause an overcurrent in the inverter. The inverter will be turned off individually when the short circuit current

exceeds the permitted value (Alarm 16 Trip Lock).

To protect the frequency converter against a short circuit at the load sharing and brake outputs please see the design guidelines.

Switching on the Output

Switching on the output between the motor and the frequency converter is fully permitted. You cannot damage the frequency converter in any way by

switching on the output. However, fault messages may appear.

Motor-generated Over-voltage

The voltage in the intermediate circuit is increased when the motor acts as a generator. This occurs in following cases:

1. The load drives the motor (at constant output frequency from the frequency converter), ie. the load generates energy.

2. During deceleration ("ramp-down") if the moment of inertia is high, the friction is low and the ramp-down time is too short for the energy to be

dissipated as a loss in the frequency converter, the motor and the installation.

3. Incorrect slip compensation setting may cause higher DC link voltage.

The control unit may attempt to correct the ramp if possible (par. 2-17 Over-voltage Control.

The inverter turns off to protect the transistors and the intermediate circuit capacitors when a certain voltage level is reached.

See par. 2-10 Brake Function and par. 2-17 Over-voltage Control to select the method used for controlling the intermediate circuit voltage level.

Mains Drop-out

During a mains drop-out, the frequency converter keeps running until the intermediate circuit voltage drops below the minimum stop level, which is

typically 15% below the frequency converter's lowest rated supply voltage. The mains voltage before the drop-out and the motor load determines how

long it takes for the inverter to coast.

Static Overload in VVCplus mode

When the frequency converter is overloaded (the torque limit in par. 4-16 Torque Limit Motor Mode/par. 4-17 Torque Limit Generator Mode is reached),

the controls reduces the output frequency to reduce the load.

If the overload is excessive, a current may occur that makes the frequency converter cut out after approx. 5-10 s.

Operation within the torque limit is limited in time (0-60 s) in par. 14-25 Trip Delay at Torque Limit.
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3.11.1 Motor Thermal Protection 

To protect the application from serious damages VLT AutomationDrive FC 300 offers several dedicated features

Torque Limit: The Torque limit feature the motor is protected for being overloaded independent of the speed. Torque limit is controlled in par 4-16

(Motoric torque) and or par. 4-17 (Generatoric torque) and the time before the torque limit warning shall trip is controlled in par 14-25.

Current Limit: The current limit is controlled in par 4-18 and the time before the current limit warning shall trip is controlled in par 14-24.

Min Speed Limit: (Par 4-11 or par 4-12) limit the operating speed range to for instance between 30 and 50/60Hz. Max Speed Limit: (Par 4-13 or 4-19)

limit the max output speed the drive can provide

ETR (Electronic Thermal relay): The frequency converter ETR function measures actual current, speed and time to calculate motor temperature and

protect the motor from being overheated (Warning or trip). An external thermistor input is also available. ETR is an electronic feature that simulates a

bimetal relay based on internal measurements. The characteristic is shown in the following figure:

Illustration 3.5: Figure ETR: The X-axis shows the ratio between Imotor and Imotor nominal. The Y- axis shows the time in seconds before the

ETR cut of and trips the drive. The curves show the characteristic nominal speed, at twice the nominal speed and at 0,2 x the nominal speed.

At lower speed the ETR cuts of at lower heat due to less cooling of the motor. In that way the motor are protected from being over heated

even at low speed. The ETR feature is calculating the motor temperature based on actual current and speed. The calculated temperature

is visible as a read out parameter in par. 16-18 in the FC 300.

3.12 Safe Stop of FC 300
The FC 302, and also the FC 301 in frame size A1 , can perform the safety function Safe Torque Off (As defined by IEC 61800-5-2) or Stop Category 0

(as defined in EN 60204-1).

FC 301 frame size A1: When Safe Stop is included in the drive, position 18 of Type Code must be either T or U. If position 18 is B or X, Safe Stop Terminal

37 is not included!

Example:

Type Code for FC 301 A1 with Safe Stop: FC-301PK75T4Z20H4TGCXXXSXXXXA0BXCXXXXD0

It is designed and approved suitable for the requirements of Safety Category 3 in EN 954-1. This functionality is called Safe Stop. Prior to integration and

use of Safe Stop in an installation, a thorough risk analysis on the installation must be carried out in order to determine whether the Safe Stop functionality

and safety category are appropriate and sufficient.

Activation and Termination of Safe Stop

The Safe Stop function is activated by switching off the 24Vdcv supply to the Terminal 37. By default the Safe Stop functions is set to an Unintended

Restart Prevention behaviour. This means, in order to terminate Safe Stop and resume normal operation, first the 24Vdc must be reapplied to Terminal

37. Subsequently, a reset signal must be given (via Bus, Digital I/O, or [Reset] key).

The Safe Stop function can be set to an Automatic Restart behaviour by setting the value of par. 5-19 Terminal 37 Safe Stop from default value [1] to

value [3]. If a MCB112 Option is connected to the drive, then Automatic Restart Behaviour is set by values [7] and [8].
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Automatic Restart means that Safe Stop is terminated, and normal operation is resumed, as soon as the 24 V DC are applied to Terminal 37, no Reset

signal is required.

IMPORTANT! Automatic Restart Behaviour is only allowed in one of the two situations:

1. The Unintended Restart Prevention is implemented by other parts of the Safe Stop installation.

2. A presence in the dangerous zone can be physically excluded when Safe Stop is not activated. In particular, the following paragraphs of standards

under the EU Machinery Directive must be observed: 5.2.1, 5.2.2, and 5.2.3. of EN954-1:1996 (or ISO 13849-1:2006), 4.11.3 and 4.11.4 of

EN292-2 (ISO 12100-2:2003).
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3.12.1 Safe Stop Installation - FC 302 only (and FC 301 in frame size A1)

To carry out an installation of a Category 0 Stop (EN60204) in

conformance with Safety Category 3 (EN954-1), follow these

instructions:

1. The bridge (jumper) between Terminal 37 and 24 V DC must be

removed. Cutting or breaking the jumper is not sufficient. Re-

move it entirely to avoid short-circuiting. See jumper on illus-

tration.

2. Connect terminal 37 to 24 V DC by a short-circuit protected ca-

ble. The 24 V DC voltage supply must be interruptible by an

EN954-1 Category 3 circuit interrupt device. If the interrupt de-

vice and the frequency converter are placed in the same instal-

lation panel, you can use a regular cable instead of a protected

one.

3. The Safe Stop function only fulfills EN 954-1 Category 3 if it is

protected by an enclosure with protection class IP 54 or higher.

Therefore, FC 302s, with a protection class lower than IP54,

must be mounted inside a housing (cabinet) that provides IP54

protection. FC 302s with protection class IP54 or higher need no

further protection. FC 302 A1 is only delivered with an IP21 en-

closure and must therefore always be mounted in a cabinet.

Illustration 3.6: Bridge jumper between terminal 37 and 24

VDC

The illustration below shows a Stopping Category 0 (EN 60204-1) with safety Category 3 (EN 954-1). The circuit interrupt is caused by an opening door

contact. The illustration also shows how to connect a non-safety related hardware coast.

Illustration 3.7: Illustration of the essential aspects of an installation to achieve a Stopping Category 0 (EN 60204-1) with safety Category

3 (EN 954-1).

3.12.2 Installation of external safety device in combination with MCB112

If the Ex-certified thermistor module MCB112, which uses Terminal 37 as its safety-related switch-off channel, is connected, then the output X44/11 of

MCB112 must be AND-ed with the safety-related sensor (such as emergency stop button, safety-guard switch, etc.) that activates Safe Stop. The AND

logic itself must conform to EN 954-1, Safety Category 3. The connection from the output of the safe AND logic to Safe Stop terminal 37 must be short-

circuit protected. See figure below:
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Illustration 3.8: Illustration of the essential aspects for installing a combination of a Safe Stop application and a MCB112 application. The

diagram shows a Restart input for the external Safety Device. This means that in this installation par. 5-19 Terminal 37 Safe Stop might be

set to value [7] or [8].

Parameter settings for external safety device in combination with MCB112

If MCB 112 is connected, then additional selections ([4] – [9]) become possible for par. 5-19 (Terminal 37 Safe Stop). Selection [1]* and [3] are still

available but are not to be used as those are for installations without MCB 112 or any external safety devices. If [1]* or [3] should be chosen by mistake

and MCB 112 is triggered, then the frequency converter will react with an alarm ”Dangerous Failure [A72]” and coast the drive safely, without Automatic

Restart. Selections [4] and [5] are not to be selected when an external safety device is used. Those selections are for when only MCB 112 uses the Safe

Stop. If selections [4] or [5] are chosen by mistake and the external safety device triggers Safe Stop then the frequency converter will react with an alarm

”Dangerous Failure [A72]” and coast the drive safely, without Automatic Restart.

Selections [6] – [9] must be chosen for the combination of external safety device and MCB 112.

NB!

Note that selection [7] and [8] opens up for Automatic restart when the external safety device is de-activated again.

This is only allowed in the following cases:

1. The Unintended Restart Prevention is implemented by other parts of the Safe Stop installation.

2. A presence in the dangerous zone can be physically excluded when Safe Stop is not activated. In particular, the following paragraphs of standards

under the EU Machinery Directive must be observed: 5.2.1, 5.2.2, and 5.2.3. of EN954-1:1996 (or ISO 13849-1:2006), 4.11.3 and 4.11.4 of

EN292-2 (ISO 12100-2:2003).

See section Application Examples for further information.

3.12.3 Safe Stop Commissioning Test

After installation and before first operation, perform a commissioning test of an installation or application making use of FC 300 Safe Stop.

Moreover, perform the test after each modification of the installation or application, which the FC 300 Safe Stop is part of.
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NB!

A passed commissioning test is mandatory for fulfilment of Safety Category 3 by such an installation or application.

The commissioning test (select one of cases 1 or 2 as applicable):

Case 1: restart prevention for Safe Stop is required (i.e. Safe Stop only where par. 5-19 Terminal 37 Safe Stop is set to default value

[1], or combined Safe Stop and MCB112 where par. 5-19 Terminal 37 Safe Stop is set to [6] or [9]):

1. Remove the 24 V DC voltage supply to terminal 37 by the interrupt device while the motor is driven by the FC 302 (i.e. mains supply is not

interrupted). The test step is passed if the motor reacts with a coast and the mechanical brake (if connected) is activated, and if an LCP is

mounted, the alarm “Safe Stop [A68]” is displayed.

2. Send Reset signal (via Bus, Digital I/O, or [Reset] key). The test step is passed if the motor remains in the Safe Stop state, and the mechanical

brake (if connected) remains activated.

3. Reapply 24 V DC to terminal 37. The test step is passed if the motor remains in the coasted state, and the mechanical brake (if connected)

remains activated. Step 1.4: Send Reset signal (via Bus, Digital I/O, or [Reset] key). The test step is passed if the motor becomes operational

again.

The commissioning test is passed if all four test steps 1.1, 1.2, 1.3 and 1.4 are passed.

Case 2: Automatic Restart of Safe Stop is wanted and allowed (i.e. Safe Stop only where par. 5-19 Terminal 37 Safe Stop is set to [3],

or combined Safe Stop and MCB112 where par. 5-19 Terminal 37 Safe Stop is set to [7] or [8]):

1. Remove the 24 V DC voltage supply to terminal 37 by the interrupt device while the motor is driven by the FC 302 (i.e. mains supply is not

interrupted). The test step is passed if the motor reacts with a coast and the mechanical brake (if connected) is activated, and if an LCP is

mounted, the warning “Safe Stop [W68]” is displayed.

2. Send Reset signal (via Bus, Digital I/O, or [Reset] key). The test step is passed if the motor remains in the Safe Stop state, and the mechanical

brake (if connected) remains activated.

3. Reapply 24 V DC to terminal 37.

The test step is passed if the motor becomes operational again. The commissioning test is passed if all three test steps 2.1, 2.2, and 2.3 are passed.

NB!

The Safe Stop function of FC 302 can be used for asynchronous and synchronous motors. It may happen that two faults occur in the

frequency converter's power semiconductor. When using synchronous motors this may cause a residual rotation. The rotation can be

calculated to Angle=360/(Number of Poles). The application using synchronous motors must take this into consideration and ensure

that this is not a safety critical issue. This situation is not relevant for asynchronous motors.

NB!

In order to use the Safe Stop functionality in conformance with the requirements of EN-954-1 Category 3, a number of conditions must

be fulfilled by the installation of Safe Stop. Please see section Safe Stop Installation for further information.

NB!

The frequency converter does not provide a safety-related protection against unintended or malicious voltage supply to terminal 37

and subsequent reset. Provide this protection via the interrupt device, at the application level, or organisational level.

For more information - see section Safe Stop Installation.
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4 FC 300 Selection

4.1 Electrical Data - 200-240 V

Mains Supply 3 x 200 - 240 VAC
FC 301/FC 302 PK25 PK37 PK55 PK75 P1K1 P1K5 P2K2 P3K0 P3K7

Typical Shaft Output [kW] 0.25 0.37 0.55 0.75 1.1 1.5 2.2 3 3.7
Enclosure IP 20/IP 21 A2 A2 A2 A2 A2 A2 A2 A3 A3
Enclosure IP 20 (FC 301 only) A1 A1 A1 A1 A1 A1 - - -
Enclosure IP 55, 66 A5 A5 A5 A5 A5 A5 A5 A5 A5

Output current
Continuous
(3 x 200-240 V ) [A] 1.8 2.4 3.5 4.6 6.6 7.5 10.6 12.5 16.7

Intermittent
(3 x 200-240 V ) [A] 2.9 3.8 5.6 7.4 10.6 12.0 17.0 20.0 26.7

Continuous
KVA (208 V AC) [KVA] 0.65 0.86 1.26 1.66 2.38 2.70 3.82 4.50 6.00

Max. cable size (mains, motor,
brake) [mm2 (AWG2))]

0.2 - 4 (24 - 10)

Max. input current
Continuous
(3 x 200-240 V ) [A] 1.6 2.2 3.2 4.1 5.9 6.8 9.5 11.3 15.0

Intermittent
(3 x 200-240 V ) [A] 2.6 3.5 5.1 6.6 9.4 10.9 15.2 18.1 24.0

Max. pre-fuses1) [A] 10 10 10 10 20 20 20 32 32
Environment
Estimated power loss
at rated max. load [W] 4) 21 29 42 54 63 82 116 155 185

Weight, enclosure IP20 [kg] 4.7 4.7 4.8 4.8 4.9 4.9 4.9 6.6 6.6
A1 (IP20) 2.7 2.7 2.7 2.7 2.7 2.7 - - -
A5 (IP55, 66) 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5
Efficiency 4) 0.94 0.94 0.95 0.95 0.96 0.96 0.96 0.96 0.96

0.25 - 3.7 kW only available as 160% high overload.

Mains Supply 3 x 200- 240 VAC
FC 301/FC 302 P5K5 P7K5 P11K
High/ Normal Load* HO NO HO NO HO NO
 Typical Shaft Output [kW] 5.5 7.5 7.5 11 11 15

Enclosure IP20 B3 B3 B4
Enclosure IP21 B1 B1 B2

 Enclosure IP55, 66 B1 B1 B2
Output current

Continuous
(3 x 200-240 V) [A] 24.2 30.8 30.8 46.2 46.2 59.4

Intermittent
(60 sec overload)
(3 x 200-240 V) [A]

38.7 33.9 49.3 50.8 73.9 65.3

Continuous
KVA (208 V AC) [KVA] 8.7 11.1 11.1 16.6 16.6 21.4

Max. input current
Continuous
(3 x 200-240 V ) [A] 22 28 28 42 42 54

Intermittent
(60 sec overload)
(3 x 200-240 V ) [A]

35.2 30.8 44.8 46.2 67.2 59.4

Max. cable size [mm2 (AWG)] 2) 16 (6) 16 (6) 35 (2)
Max. pre-fuses [A] 1 63 63 80
Estimated power loss
at rated max. load [W] 4) 239 310 371 514 463 602

Weight,
enclosure IP21, IP 55, 66 [kg] 23 23 27

Efficiency4) 0.964 0.959 0.964
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 200- 240 VAC
FC 301/FC 302 P15K P18K5 P22K P30K P37K
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

 Typical Shaft Output
[kW] 15 18.5 18.5 22 22 30 30 37 37 45

Enclosure IP20 B4 C3 C3 C4 C4
Enclosure IP21 C1 C1 C1 C2 C2

 Enclosure IP55, 66 C1 C1 C1 C2 C2
Output current

Continuous
(3 x 200-240 V) [A] 59.4 74.8 74.8 88 88 115 115 143 143 170

Intermittent
(60 sec overload)
(3 x 200-240 V) [A]

89.1 82.3 112 96.8 132 127 173 157 215 187

Continuous
KVA (208 V AC) [KVA] 21.4 26.9 26.9 31.7 31.7 41.4 41.4 51.5 51.5 61.2

Max. input current
Continuous
(3 x 200-240 V ) [A] 54 68 68 80 80 104 104 130 130 154

Intermittent
(60 sec overload)
(3 x 200-240 V ) [A]

81 74.8 102 88 120 114 156 143 195 169

Max. cable size, IP20
[mm2 (AWG)] 2) 35 (2) 90 (3/0) 90 (3/0) 120 (4/0) 120 (4/0)

Max. cable size, IP
21/55/66 [mm2 (AWG)]
2)

90 (3/0) 90 (3/0) 90 (3/0) 120 (4/0) 120 (4/0)

Max. pre-fuses [A] 1 125 125 160 200 250
Estimated power loss
at rated max. load [W] 4) 624 737 740 845 874 1140 1143 1353 1400 1636

Weight,
enclosure IP21, IP 55, 66
[kg]

45 45 45 65 65

Efficiency4) 0.96 0.97 0.97 0.97 0.97
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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4.2 Electrical Data - 380-500 V

Mains Supply 3 x 380 - 500 VAC (FC 302), 3 x 380 - 480 VAC (FC 301)
PK 37 PK 55 PK75 P1K1 P1K5 P2K2 P3K0 P4K0 P5K5 P7K5

FC 301/FC 302
Typical Shaft Output [kW] 0.37 0.55 0.75 1.1 1.5 2.2 3 4 5.5 7.5

Enclosure IP20/IP21  A2 A2 A2 A2 A2 A2 A2 A2 A3 A3
Enclosure IP20 (FC
301 only) A1 A1 A1 A1 A1

Enclosure IP55, 66  A5 A5 A5 A5 A5 A5 A5 A5 A5 A5
Output current
High overload 160% for 1 minute
 Shaft output [kW] 0.37 0.55 0.75 1.1 1.5 2.2 3 4 5.5 7.5

Continuous
(3 x 380-440 V) [A] 1.3 1.8 2.4 3 4.1 5.6 7.2 10 13 16

Intermittent
(3 x 380-440 V) [A] 2.1 2.9 3.8 4.8 6.6 9.0 11.5 16 20.8 25.6

Continuous
(3 x 441-500 V) [A] 1.2 1.6 2.1 2.7 3.4 4.8 6.3 8.2 11 14.5

Intermittent
(3 x 441-500 V) [A] 1.9 2.6 3.4 4.3 5.4 7.7 10.1 13.1 17.6 23.2

Continuous KVA
(400 V AC) [KVA] 0.9 1.3 1.7 2.1 2.8 3.9 5.0 6.9 9.0 11.0

Continuous KVA
(460 V AC) [KVA] 0.9 1.3 1.7 2.4 2.7 3.8 5.0 6.5 8.8 11.6

Max. cable size
(mains, motor, brake)
[AWG] 2) [mm2]

24 - 10 AWG
0.2 - 4 mm2

24 - 10 AWG
0.2 - 4 mm2

Max. input current
Continuous
(3 x 380-440 V ) [A] 1.2 1.6 2.2 2.7 3.7 5.0 6.5 9.0 11.7 14.4

Intermittent
(3 x 380-440 V ) [A] 1.9 2.6 3.5 4.3 5.9 8.0 10.4 14.4 18.7 23.0

Continuous
(3 x 441-500 V) [A] 1.0 1.4 1.9 2.7 3.1 4.3 5.7 7.4 9.9 13.0

Intermittent
(3 x 441-500 V) [A] 1.6 2.2 3.0 4.3 5.0 6.9 9.1 11.8 15.8 20.8

Max. pre-fuses1)[A] 10 10 10 10 10 20 20 20 32 32
Environment
Estimated power loss
at rated max. load [W] 4) 35 42 46 58 62 88 116 124 187 255

Weight,
enclosure IP20 4.7 4.7 4.8 4.8 4.9 4.9 4.9 4.9 6.6 6.6

Enclosure IP55, 66 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 14.2 14.2
Efficiency 4) 0.93 0.95 0.96 0.96 0.97 0.97 0.97 0.97 0.97 0.97

0.37 - 7.5 kW only available as 160% high overload.
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Mains Supply 3 x 380 - 500 VAC (FC 302), 3 x 380 - 480 VAC (FC 301)
FC 301/FC 302 P11K P15K P18K P22K
High/ Normal Load* HO NO HO NO HO NO HO NO
 Typical Shaft output [kW] 11 15 15 18.5 18.5 22.0 22.0 30.0
 Enclosure IP20 B3 B3 B4 B4
 Enclosure IP21 B1 B1 B2 B2
 Enclosure IP55, 66 B1 B1 B2 B2
Output current

Continuous
(3 x 380-440 V) [A] 24 32 32 37.5 37.5 44 44 61

Intermittent (60 sec over-
load)
(3 x 380-440 V) [A]

38.4 35.2 51.2 41.3 60 48.4 70.4 67.1

Continuous
(3 x 441-500 V) [A] 21 27 27 34 34 40 40 52

Intermittent (60 sec over-
load)
(3 x 441-500 V) [A]

33.6 29.7 43.2 37.4 54.4 44 64 57.2

Continuous KVA
(400 V AC) [KVA] 16.6 22.2 22.2 26 26 30.5 30.5 42.3

Continuous KVA
(460 V AC) [KVA] 21.5 27.1 31.9 41.4

Max. input current
Continuous
(3 x 380-440 V ) [A] 22 29 29 34 34 40 40 55

Intermittent (60 sec over-
load)
(3 x 380-440 V ) [A]

35.2 31.9 46.4 37.4 54.4 44 64 60.5

Continuous
(3 x 441-500 V) [A] 19 25 25 31 31 36 36 47

Intermittent (60 sec over-
load)
(3 x 441-500 V) [A]

30.4 27.5 40 34.1 49.6 39.6 57.6 51.7

Max. cable size [mm2 /
AWG] 2) 16/6 16/6 35/2 35/2

Max. pre-fuses [A] 1 63 63 63 80
Estimated power loss
at rated max. load [W] 4) 291 392 379 465 444 525 547 739

Weight, enclosure IP20 12 12 23.5 23.5
Weight,
enclosure IP21, IP 55, 66
[kg]

23 23 27 27

Efficiency4) 0.98 0.98 0.98 0.98
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 380 - 500 VAC (FC 302), 3 x 380 - 480 VAC (FC 301)
FC 301/FC 302 P30K P37K P45K P55K P75K
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

 Typical Shaft output
[kW] 30 37 37 45 45 55 55 75 75 90

 Enclosure IP20 B4 C3 C3 C4 C4
 Enclosure IP21 C1 C1 C1 C2 C2
 Enclosure IP55, 66 C1 C1 C1 C2 C2
Output current

Continuous
(3 x 380-440 V) [A] 61 73 73 90 90 106 106 147 147 177

Intermittent (60 sec
overload)
(3 x 380-440 V) [A]

91.5 80.3 110 99 135 117 159 162 221 195

Continuous
(3 x 441-500 V) [A] 52 65 65 80 80 105 105 130 130 160

Intermittent (60 sec
overload)
(3 x 441-500 V) [A]

78 71.5 97.5 88 120 116 158 143 195 176

Continuous KVA
(400 V AC) [KVA] 42.3 50.6 50.6 62.4 62.4 73.4 73.4 102 102 123

Continuous KVA
(460 V AC) [KVA] 51.8 63.7 83.7 104 128

Max. input current
Continuous
(3 x 380-440 V ) [A] 55 66 66 82 82 96 96 133 133 161

Intermittent (60 sec
overload)
(3 x 380-440 V ) [A]

82.5 72.6 99 90.2 123 106 144 146 200 177

Continuous
(3 x 441-500 V) [A] 47 59 59 73 73 95 95 118 118 145

Intermittent (60 sec
overload)
(3 x 441-500 V) [A]

70.5 64.9 88.5 80.3 110 105 143 130 177 160

Max. cable size IP20,
mains and motor
[mm2 (AWG2))]

35 (2) 50 (1) 50 (1) 95 (4/0) 150 (300mcm)

Max. cable size IP20,
load share and brake
[mm2 (AWG2))]

35 (2) 50 (1) 50 (1) 95 (4/0) 95 (4/0)

Max. cable size,
IP21/55/66 [mm2

(AWG2))]
90 (3/0) 90 (3/0) 90 (3/0) 120 (4/0) 120 (4/0)

Max. pre-fuses [A] 1 100 125 160 250 250
Estimated power loss
at rated max. load [W]
4)

570 698 697 843 891 1083 1022 1384 1232 1474

Weight,
enclosure IP21, IP 55,
66 [kg]

45 45 45 65 65

Efficiency4) 0.98 0.98 0.98 0.98 0.99
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 380 - 500 VAC
FC 302 P90K P110 P132 P160 P200
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

 Typical Shaft output at
400 V [kW] 90 110 110 132 132 160 160 200 200 250

 Typical Shaft output at
460 V [HP] 125 150 150 200 200 250 250 300 300 350

 Typical Shaft output at
500 V [kW] 110 132 132 160 160 200 200 250 250 315

 Enclosure IP21 D1 D1 D2 D2 D2
 Enclosure IP54 D1 D1 D2 D2 D2
 Enclosure IP00 D3 D3 D4 D4 D4

Output current
Continuous
(at 400 V) [A] 177 212 212 260 260 315 315 395 395 480

Intermittent (60 sec
overload)
(at 400 V) [A]

266 233 318 286 390 347 473 435 593 528

Continuous
(at 460/ 500 V) [A] 160 190 190 240 240 302 302 361 361 443

Intermittent (60 sec
overload)
(at 460/ 500 V) [A]

240 209 285 264 360 332 453 397 542 487

Continuous KVA
(at 400 V) [KVA] 123 147 147 180 180 218 218 274 274 333

 Continuous KVA
(at 460 V) [KVA] 127 151 151 191 191 241 241 288 288 353

 Continuous KVA
(at 500 V) [KVA] 139 165 165 208 208 262 262 313 313 384

Max. input current
Continuous
(at 400 V ) [A] 171 204 204 251 251 304 304 381 381 463

Continuous
(at 460/ 500 V) [A] 154 183 183 231 231 291 291 348 348 427

 
Max. cable size, mains
motor, brake and load
share [mm2 (AWG2))]

2 x 70
(2 x 2/0)

2 x 70
(2 x 2/0)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

 
Max. external pre-
fuses [A] 1

300 350 400 500 600

 
Estimated power loss
at rated max. load [W]
4)

2641 3234 2995 3782 3425 4213 3910 5119 4625 5893

 
Weight,
enclosure IP21, IP 54
[kg]

96 104 125 136 151

 Weight,
enclosure IP00 [kg] 82 91 112 123 138

 Efficiency4) 0.98
 Output frequency 0 - 800 Hz

 Heatsink overtemp.
trip 85 °C 90 °C 105 °C 105 °C 115 °C

 Power card ambient
trip 60 °C

* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 380 - 500 VAC
FC 302 P250 P315 P355 P400
High/ Normal Load* HO NO HO NO HO NO HO NO

 Typical Shaft output at 400
V [kW] 250 315 315 355 355 400 400 450

 Typical Shaft output at 460
V [HP] 350 450 450 500 500 600 550 600

 Typical Shaft output at 500
V [kW] 315 355 355 400 400 500 500 530

 Enclosure IP21 E1 E1 E1 E1
 EnclosureIP54 E1 E1 E1 E1
 Enclosure IP00 E2 E2 E2 E2

Output current
Continuous
(at 400 V) [A] 480 600 600 658 658 745 695 800

Intermittent (60 sec over-
load)
(at 400 V) [A]

720 660 900 724 987 820 1043 880

Continuous
(at 460/ 500 V) [A] 443 540 540 590 590 678 678 730

Intermittent (60 sec over-
load)
(at 460/ 500 V) [A]

665 594 810 649 885 746 1017 803

Continuous KVA
(at 400 V) [KVA] 333 416 416 456 456 516 482 554

 Continuous KVA
(at 460 V) [KVA] 353 430 430 470 470 540 540 582

 Continuous KVA
(at 500 V) [KVA] 384 468 468 511 511 587 587 632

Max. input current
Continuous
(at 400 V ) [A] 472 590 590 647 647 733 684 787

Continuous
(at 460/ 500 V) [A] 436 531 531 580 580 667 667 718

 
Max. cable size, mains,
motor and load share
[mm2 (AWG2))]

4x240
(4x500 mcm)

4x240
(4x500 mcm)

4x240
(4x500 mcm)

4x240
(4x500 mcm)

 
Max. cable size, brake
[mm2 (AWG2))

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

 
Max. external pre-fuses [A]
1 700 900 900 900

 
Estimated power loss
at rated max. load [W] 4) 6005 7630 6960 7701 7691 8879 7964 9428

 Weight,
enclosure IP21, IP 54 [kg] 263 270 272 313

 Weight,
enclosure IP00 [kg] 221 234 236 277

 Efficiency4) 0.98

 Output frequency 0 - 600 Hz

 Heatsink overtemp. trip 95 °C

 Power card ambient trip 68 °C
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 380 - 500 VAC
FC 302 P450 P500 P560 P630 P710 P800
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO HO NO

 Typical Shaft output
at 400 V [kW] 450 500 500 560 560 630 630 710 710 800 800 1000

 Typical Shaft output
at 460 V [HP] 600 650 650 750 750 900 900 1000 1000 1200 1200 1350

 Typical Shaft output
at 500 V [kW] 530 560 560 630 630 710 710 800 800 1000 1000 1100

 
Enclosure IP21, 54
without/ with op-
tions cabinet

F1/ F3 F1/ F3 F1/ F3 F1/ F3 F2/ F4 F2/ F4

Output current
Continuous
(at 400 V) [A] 800 880 880 990 990 1120 1120 1260 1260 1460 1460 1720

Intermittent (60 sec
overload)
(at 400 V) [A]

1200 968 1320 1089 1485 1232 1680 1386 1890 1606 2190 1892

Continuous
(at 460/ 500 V) [A] 730 780 780 890 890 1050 1050 1160 1160 1380 1380 1530

Intermittent (60 sec
overload)
(at 460/ 500 V) [A]

1095 858 1170 979 1335 1155 1575 1276 1740 1518 2070 1683

Continuous KVA
(at 400 V) [KVA] 554 610 610 686 686 776 776 873 873 1012 1012 1192

 Continuous KVA
(at 460 V) [KVA] 582 621 621 709 709 837 837 924 924 1100 1100 1219

 Continuous KVA
(at 500 V) [KVA] 632 675 675 771 771 909 909 1005 1005 1195 1195 1325

Max. input current
Continuous
(at 400 V ) [A] 779 857 857 964 964 1090 1090 1227 1227 1422 1422 1675

Continuous (at 460/
500 V) [A] 711 759 759 867 867 1022 1022 1129 1129 1344 1344 1490

Max. cable size,mo-
tor [mm2 (AWG2))]

8x150
(8x300 mcm)

12x150
(12x300 mcm)

Max. cable
size,mains [mm2

(AWG2))]

8x240
(8x500 mcm)

 
Max. cable size,
loadsharing [mm2

(AWG2))]

4x120
(4x250 mcm)

 
Max. cable size,
brake [mm2 (AWG2))

4x185
(4x350 mcm)

6x185
(6x350 mcm)

 
Max. external pre-
fuses [A] 1

1600 2000 2500

 

Estimated power
loss
at rated max. load
[W] 4)

 
Weight,
enclosure IP21, IP
54 [kg]

1004/ 1299 1004/ 1299 1004/ 1299 1004/ 1299 1246/ 1541 1246/ 1541

 Weight Rectifier
Module [kg] 102 102 102 102 136 136

 Weight Inverter
Module [kg] 102 102 102 136 102 102

 Efficiency4) 0.98

 Output frequency 0-600 Hz

 Heatsink overtemp.
trip 95 °C

 Power card ambient
trip 68 °C

* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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4.3 Electrical Data - 525-600 V

Mains Supply 3 x 525 - 600 VAC (FC 302 only)
FC 302 PK75 P1K1 P1K5 P2K2 P3K0 P4K0 P5K5 P7K5

Typical Shaft Output [kW] 0.75 1.1 1.5 2.2 3 4 5.5 7.5
Enclosure IP20, 21 A2 A2 A2 A2 A2 A2 A3 A3
Enclosure IP55 A5 A5 A5 A5 A5 A5 A5 A5

Output current
Continuous
(3 x 525-550 V ) [A] 1.8 2.6 2.9 4.1 5.2 6.4 9.5 11.5

Intermittent
(3 x 525-550 V ) [A] 2.9 4.2 4.6 6.6 8.3 10.2 15.2 18.4

Continuous
(3 x 551-600 V ) [A] 1.7 2.4 2.7 3.9 4.9 6.1 9.0 11.0

Intermittent
(3 x 551-600 V ) [A] 2.7 3.8 4.3 6.2 7.8 9.8 14.4 17.6

Continuous kVA (525 V AC) [kVA] 1.7 2.5 2.8 3.9 5.0 6.1 9.0 11.0
Continuous kVA (575 V AC) [kVA] 1.7 2.4 2.7 3.9 4.9 6.1 9.0 11.0
Max. cable size
(mains, motor, brake)
[AWG] 2) [mm2]

24 - 10 AWG
0.2 - 4 mm2

24 - 10 AWG
0.2 - 4 mm2

Max. input current
Continuous
(3 x 525-600 V ) [A] 1.7 2.4 2.7 4.1 5.2 5.8 8.6 10.4

Intermittent
(3 x 525-600 V ) [A] 2.7 3.8 4.3 6.6 8.3 9.3 13.8 16.6

Max. pre-fuses1) [A] 10 10 10 20 20 20 32 32
Environment
Estimated power loss
at rated max. load [W] 4) 35 50 65 92 122 145 195 261

Weight,
Enclosure IP20 [kg] 6.5 6.5 6.5 6.5 6.5 6.5 6.6 6.6

Weight,
enclosure IP55 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 14.2 14.2

Efficiency 4) 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
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Mains Supply 3 x 525 - 600 VAC
FC 302 P11K P15K P18K5 P22K P30K
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

Typical Shaft Output [kW] 11 15 15 18.5 18.5 22 22 30 30 37
Enclosure IP 21, 55, 66 B1 B1 B2 B2 C1
Enclosure IP20 B3 B3 B4 B4 B4

Output current
Continuous
(3 x 525-550 V ) [A] 19 23 23 28 28 36 36 43 43 54

Intermittent
(3 x 525-550 V ) [A] 30 25 37 31 45 40 58 47 65 59

Continuous
(3 x 525-600 V ) [A] 18 22 22 27 27 34 34 41 41 52

Intermittent
(3 x 525-600 V ) [A] 29 24 35 30 43 37 54 45 62 57

Continuous kVA (550 V AC)
[kVA] 18.1 21.9 21.9 26.7 26.7 34.3 34.3 41.0 41.0 51.4

Continuous kVA (575 V AC)
[kVA] 17.9 21.9 21.9 26.9 26.9 33.9 33.9 40.8 40.8 51.8

Max. cable size IP20
(mains, motor, load share
and brake)
[AWG] 2) [mm2]

16(6) 35(2)

 

Max. cable size IP21, 55, 66
(mains, motor, load share
and brake)
[AWG] 2) [mm2]

16(6) 35(2) 90 (3/0)

Max. input current
Continuous
at 550 V [A] 17.2 20.9 20.9 25.4 25.4 32.7 32.7 39 39 49

Intermittent
at 550 V [A] 28 23 33 28 41 36 52 43 59 54

Continuous
at 575 V [A] 16 20 20 24 24 31 31 37 37 47

Intermittent
at 575 V [A] 26 22 32 27 39 34 50 41 56 52

Max. pre-fuses1) [A] 63 63 63 80 100
Environment
Estimated power loss
at rated max. load [W] 4)  225  285  329  700  700

Weight,
enclosure IP21, 55 [kg] 23 23 27 27 27

Weight,
enclosure IP20 [kg] 12 12 23.5 23.5 23.5

Efficiency 4) 0.98 0.98 0.98 0.98 0.98
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Mains Supply 3 x 525 - 600 VAC
FC 302 P37K P45K P55K P75K
High/ Normal
Load* HO NO HO NO HO NO HO NO

Typical Shaft Output [kW] 37 45 45 55 55 75 75 90
Enclosure IP21, 55, 66 C1 C1 C1 C2 C2
Enclosure IP20 C3 C3 C3 C4 C4

Output current
Continuous
(3 x 525-550 V ) [A] 54 65 65 87 87 105 105 137

Intermittent
(3 x 525-550 V ) [A] 81 72 98 96 131 116 158 151

Continuous
(3 x 525-600 V ) [A] 52 62 62 83 83 100 100 131

Intermittent
(3 x 525-600 V ) [A] 78 68 93 91 125 110 150 144

Continuous kVA (550 V AC)
[kVA] 51.4 61.9 61.9 82.9 82.9 100.0 100.0 130.5

Continuous kVA (575 V AC)
[kVA] 51.8 61.7 61.7 82.7 82.7 99.6 99.6 130.5

Max. cable size IP20
(mains, motor)
[AWG] 2) [mm2]

50 (1) 95 (4/0) 150 (300mcm)

 
Max. cable size IP20
(load share, brake)
[AWG] 2) [mm2]

50 (1) 95 (4/0)

 

Max. cable size IP21, 55, 66
(mains, motor, load share and
brake)
[AWG] 2) [mm2]

90 (3/0) 120 (4/0)

Max. input current
Continuous
at 550 V [A] 49 59 59 78.9 78.9 95.3 95.3 124.3

Intermittent
at 550 V [A] 74 65 89 87 118 105 143 137

Continuous
at 575 V [A] 47 56 56 75 75 91 91 119

Intermittent
at 575 V [A] 70 62 85 83 113 100 137 131

Max. pre-fuses1) [A] 125 160 250 250
Environment
Estimated power loss
at rated max. load [W] 4)  850  1100  1400  1500

Weight,
enclosure IP20 [kg] 35 35 50 50

Weight,
enclosure IP21, 55 [kg] 45 45 65 65

Efficiency 4) 0.98 0.98 0.98 0.98
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4.4 Electrical Data - 525-690 V

Mains Supply 3 x 525- 690 VAC
FC 302 P37K P45K P55K P75K P90K
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

 Typical Shaft output at
550 V [kW] 30 37 37 45 45 55 55 75 75 90

 Typical Shaft output at
575 V [HP] 40 50 50 60 60 75 75 100 100 125

 Typical Shaft output at
690 V [kW] 37 45 45 55 55 75 75 90 90 110

 Enclosure IP21 D1 D1 D1 D1 D1
 Enclosure IP54 D1 D1 D1 D1 D1
 Enclosure IP00 D2 D2 D2 D2 D2
Output current

Continuous
(at 550 V) [A] 48 56 56 76 76 90 90 113 113 137

Intermittent (60 sec
overload)
(at 550 V) [A]

77 62 90 84 122 99 135 124 170 151

Continuous
(at 575/ 690 V) [A] 46 54 54 73 73 86 86 108 108 131

Intermittent (60 sec
overload)
(at 575/ 690 V) [A]

74 59 86 80 117 95 129 119 162 144

Continuous KVA
(at 550 V) [KVA] 46 53 53 72 72 86 86 108 108 131

Continuous KVA
(at 575 V) [KVA] 46 54 54 73 73 86 86 108 108 130

Continuous KVA
(at 690 V) [KVA] 55 65 65 87 87 103 103 129 129 157

Max. input current
Continuous
(at 550 V ) [A] 53 60 60 77 77 89 89 110 110 130

Continuous
(at 575 V ) [A] 51 58 58 74 74 85 85 106 106 124

Continuous
(at 690 V ) [A] 50 58 58 77 77 87 87 109 109 128

 
Max. cable size, mains,
motor, load share and
brake [mm2 (AWG)]

2x70 (2x2/0)

 
Max. external pre-
fuses [A] 1

125 160 200 200 250

 
Estimated power loss
at rated max. load [W]
4)

1355 1458 1459 1717 1721 1913 1913 2262 2264 2662

 
Weight,
enclosure IP21, IP 54
[kg]

96

 Weight,
enclosure IP00 [kg] 82

 Efficiency4) 0.97 0.97 0.98 0.98 0.98
 Output frequency 0 - 600 Hz

 Heatsink overtemp.
trip 85 °C

 Power card ambient
trip 60 °C

* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 525- 690 VAC
FC 302 P110 P132 P160 P200
High/ Normal Load* HO NO HO NO HO NO HO NO

 Typical Shaft output at 550
V [kW] 90 110 110 132 132 160 160 200

 Typical Shaft output at 575
V [HP] 125 150 150 200 200 250 250 300

 Typical Shaft output at 690
V [kW] 110 132 132 160 160 200 200 250

 Enclosure IP21 D1 D1 D2 D2
 Enclosure IP54 D1 D1 D2 D2
 Enclosure IP00 D3 D3 D4 D4

Output current
Continuous
(at 550 V) [A] 137 162 162 201 201 253 253 303

Intermittent (60 sec over-
load)
(at 550 V) [A]

206 178 243 221 302 278 380 333

Continuous
(at 575/ 690 V) [A] 131 155 155 192 192 242 242 290

Intermittent (60 sec over-
load)
(at 575/ 690 V) [A]

197 171 233 211 288 266 363 319

Continuous KVA
(at 550 V) [KVA] 131 154 154 191 191 241 241 289

 Continuous KVA
(at 575 V) [KVA] 130 154 154 191 191 241 241 289

 Continuous KVA
(at 690 V) [KVA] 157 185 185 229 229 289 289 347

Max. input current
Continuous
(at 550 V ) [A] 130 158 158 198 198 245 245 299

Continuous
(at 575 V) [A] 124 151 151 189 189 234 234 286

 Continuous
(at 690 V) [A] 128 155 155 197 197 240 240 296

 
Max. cable size, mains mo-
tor, load share and brake
[mm2 (AWG)]

2 x 70 (2 x 2/0) 2 x 70 (2 x 2/0) 2 x 185 (2 x 350
mcm)

2 x 185 (2 x 350
mcm)

 
Max. external pre-fuses [A]
1 315 350 350 400

 
Estimated power loss
at rated max. load [W] 4) 2664 3114 2953 3612 3451 4292 4275 5156

 Weight,
Enclosure IP21, IP 54 [kg] 96 104 125 136

 Weight,
Enclosure IP00 [kg] 82 91 112 123

 Efficiency4) 0.98
 Output frequency 0 - 600 Hz
 Heatsink overtemp. trip 85 °C 90 °C 110 °C 110 °C
 Power card ambient trip 60 °C
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 525- 690 VAC
FC 302 P250 P315 P355
High/ Normal Load* HO NO HO NO HO NO

 Typical Shaft output at 550 V
[kW] 200 250 250 315 315 355

 Typical Shaft output at 575 V
[HP] 300 350 350 400 400 450

 Typical Shaft output at 690 V
[kW] 250 315 315 400 355 450

 Enclosure IP21 D2 D2 E1
 Enclosure IP54 D2 D2 E1
 Enclosure IP00 D4 D4 E2

Output current
Continuous
(at 550 V) [A] 303 360 360 418 395 470

Intermittent (60 sec overload)
(at 550 V) [A] 455 396 540 460 593 517

Continuous
(at 575/ 690 V) [A] 290 344 344 400 380 450

Intermittent (60 sec overload)
(at 575/ 690 V) [A] 435 378 516 440 570 495

Continuous KVA
(at 550 V) [KVA] 289 343 343 398 376 448

 Continuous KVA
(at 575 V) [KVA] 289 343 343 398 378 448

 Continuous KVA
(at 690 V) [KVA] 347 411 411 478 454 538

Max. input current
Continuous
(at 550 V ) [A] 299 355 355 408 381 453

Continuous
(at 575 V) [A] 286 339 339 390 366 434

 Continuous
(at 690 V) [A] 296 352 352 400 366 434

 
Max. cable size, mains, motor
and load share [mm2 (AWG)]

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

4 x 240
(4 x 500 mcm)

 Max. cable size, brake [mm2

(AWG)]
2 x 185

(2 x 350 mcm)
2 x 185

(2 x 350 mcm)
2 x 185

(2 x 350 mcm)

 Max. external pre-fuses [A] 1 500 550 700

 
Estimated power loss
at rated max. load [W] 4) 4875 5821 5185 6149 5383 6449

 Weight,
enclosure IP21, IP 54 [kg] 151 165 263

 Weight,
enclosure IP00 [kg] 138 151 221

 Efficiency4) 0.98
 Output frequency 0 - 600 Hz 0 - 500 Hz 0 - 500 Hz
 Heatsink overtemp. trip 110 °C 110 °C 85 °C
 Power card ambient trip 60 °C 60 °C 68 °C
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 525- 690 VAC
FC 302 P400 P500 P560
High/ Normal Load* HO NO HO NO HO NO

 Typical Shaft output at 550 V
[kW] 315 400 400 450 450 500

 Typical Shaft output at 575 V
[HP] 400 500 500 600 600 650

 Typical Shaft output at 690 V
[kW] 400 500 500 560 560 630

 Enclosure IP21 E1 E1 E1
 Enclosure IP54 E1 E1 E1
 Enclosure IP00 E2 E2 E2

Output current
Continuous
(at 550 V) [A] 429 523 523 596 596 630

Intermittent (60 sec overload)
(at 550 V) [A] 644 575 785 656 894 693

Continuous
(at 575/ 690 V) [A] 410 500 500 570 570 630

Intermittent (60 sec overload)
(at 575/ 690 V) [A] 615 550 750 627 855 693

Continuous KVA
(at 550 V) [KVA] 409 498 498 568 568 600

 Continuous KVA
(at 575 V) [KVA] 408 498 498 568 568 627

 Continuous KVA
(at 690 V) [KVA] 490 598 598 681 681 753

Max. input current
Continuous
(at 550 V ) [A] 413 504 504 574 574 607

Continuous
(at 575 V) [A] 395 482 482 549 549 607

Continuous
(at 690 V) [A] 395 482 482 549 549 607

 
Max. cable size, mains, motor
and load share [mm2 (AWG)]

4x240 (4x500 mcm) 4x240 (4x500 mcm) 4x240 (4x500 mcm)

 Max. cable size, brake [mm2

(AWG)]
2 x 185

(2 x 350 mcm)
2 x 185

(2 x 350 mcm)
2 x 185

(2 x 350 mcm)

 Max. external pre-fuses [A] 1 700 900 900

 
Estimated power loss
at rated max. load [W] 4) 5818 7249 7671 8727 8715 9673

 Weight,
enclosure IP21, IP 54 [kg] 263 272 313

 Weight,
enclosure IP00 [kg] 221 236 277

 Efficiency4) 0.98
 Output frequency 0 - 500 Hz
 Heatsink overtemp. trip 85 °C
 Power card ambient trip 68 °C
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 525- 690 VAC
FC 302 P630 P710 P800 P900 P1M0
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

 Typical Shaft output at
550 V [kW] 500 560 560 670 670 750 750 850 850 1000

 Typical Shaft output at
575 V [HP] 650 750 750 950 950 1050 1050 1150 1150 1350

 Typical Shaft output at
690 V [kW] 630 710 710 800 800 900 900 1000 1000 1200

 
Enclosure IP21, 54
without/ with options
cabinet

F1/ F3 F1/ F3 F1/ F3 F2/ F4 F2/ F4

Output current
Continuous
(at 550 V) [A] 659 763 763 889 889 988 988 1108 1108 1317

Intermittent (60 sec
overload)
(at 550 V) [A]

989 839 1145 978 1334 1087 1482 1219 1662 1449

Continuous
(at 575/ 690 V) [A] 630 730 730 850 850 945 945 1060 1060 1260

Intermittent (60 sec
overload)
(at 575/ 690 V) [A]

945 803 1095 935 1275 1040 1418 1166 1590 1386

Continuous KVA
(at 550 V) [KVA] 628 727 727 847 847 941 941 1056 1056 1255

 Continuous KVA
(at 575 V) [KVA] 627 727 727 847 847 941 941 1056 1056 1255

 Continuous KVA
(at 690 V) [KVA] 753 872 872 1016 1016 1129 1129 1267 1267 1506

Max. input current
Continuous
(at 550 V ) [A] 642 743 743 866 866 962 962 1079 1079 1282

Continuous
(at 575 V) [A] 613 711 711 828 828 920 920 1032 1032 1227

Continuous
(at 690 V) [A] 613 711 711 828 828 920 920 1032 1032 1227

Max. cable size,motor
[mm2 (AWG2))]

8x150
(8x300 mcm)

12x150
(12x300 mcm)

 
Max. cable size,mains
[mm2 (AWG2))]

8x240
(8x500 mcm)

 
Max. cable size, load-
sharing [mm2 (AWG2))]

4x120
(4x250 mcm)

 
Max. cable size, brake
[mm2 (AWG2))

4x185
(4x350 mcm)

6x185
(6x350 mcm)

 
Max. external pre-fuses
[A] 1

1600 2000

 
Estimated power loss
at rated max. load [W]
4)

 
Weight,
enclosure IP21, IP 54
[kg]

1004/ 1299 1004/ 1299 1004/ 1299 1246/ 1541 1246/ 1541

 Weight, Rectifier Mod-
ule [kg] 102 102 102 136 136

 Weight, Inverter Mod-
ule [kg] 102 102 136 102 102

 Efficiency4) 0.98
 Output frequency 0-500 Hz
 Heatsink overtemp. trip 85 °C

 Power card ambient
trip 68 °C

* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s

1) For type of fuse see section Fuses.

2) American Wire Gauge.

3) Measured using 5 m screened motor cables at rated load and rated frequency.

4) The typical power loss is at nominal load conditions and expected to be within +/-15% (tolerence relates to variety in voltage and cable

conditions).

Values are based on a typical motor efficiency (eff2/eff3 border line). Motors with lower efficiency will also add to the power loss in the frequency

converter and opposite.

If the switching frequency is increased compared to the default setting, the power losses may rise significantly.

LCP and typical control card power consumptions are included. Further options and customer load may add up to 30W to the losses. (Though

typical only 4W extra for a fully loaded control card, or options for slot A or slot B, each).

Although measurements are made with state of the art equipment, some measurement inaccuracy must be allowed for (+/-5%).
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4.5 General Specifications
Mains supply (L1, L2, L3):

Supply voltage 200-240 V ±10%

Supply voltage FC 301: 380-480 V / FC 302: 380-500 V ±10%

Supply voltage FC 302: 525-690 V ±10%

Supply frequency 50/60 Hz

Max. imbalance temporary between mains phases 3.0 % of rated supply voltage

True Power Factor ( )  0.9 nominal at rated load

Displacement Power Factor (cos ) near unity (> 0.98)

Switching on input supply L1, L2, L3 (power-ups)  7.5 kW maximum 2 times/min.

Switching on input supply L1, L2, L3 (power-ups) 11-75 kW maximum 1 time/min.

Switching on input supply L1, L2, L3 (power-ups)  90 kW maximum 1 time/2 min.

Environment according to EN60664-1 overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical Amperes, 240/500/600/ 690 V maximum.

Motor output (U, V, W):

Output voltage 0 - 100% of supply voltage

Output frequency (0.25-75 kW) FC 301: 0.2 - 1000 Hz / FC 302: 0 - 1000 Hz

Output frequency (90-1000 kW) 0 - 800* Hz

Output frequency in Flux Mode (FC 302 only) 0 - 300 Hz

Switching on output Unlimited

Ramp times 0.01 - 3600 sec.

* Voltage and power dependent

Torque characteristics:

Starting torque (Constant torque) maximum 160% for 60 sec.*

Starting torque maximum 180% up to 0.5 sec.*

Overload torque (Constant torque) maximum 160% for 60 sec.*

Starting torque (Variable torque) maximum 110% for 60 sec.*

Overload torque (Variable torque) maximum 110% for 60 sec.

*Percentage relates to the nominal torque.

Cable lengths and cross sections for control cables*:

Max. motor cable length, screened FC 301: 50 m / FC 301 (A1): 25 m/ FC 302: 150 m

Max. motor cable length, unscreened FC 301: 75 m / FC 301 (A1): 50 m/ FC 302: 300 m

Maximum cross section to control terminals, flexible/ rigid wire without cable end sleeves 1.5 mm2/16 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves 1 mm2/18 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves with collar 0.5 mm2/20 AWG

Minimum cross section to control terminals 0.25 mm2/ 24 AWG

* Power cables, see tables in section “Electrical Data” of the Design Guide
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Protection and Features:

• Electronic thermal motor protection against overload.

• Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches a predefined level. An overload

temperature cannot be reset until the temperature of the heatsink is below the values stated in the tables on the following pages (Guideline -

these temperatures may vary for different power sizes, frame sizes, enclosure ratings etc.).

• The frequency converter is protected against short-circuits on motor terminals U, V, W.

• If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

• Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high.

• The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and

low motor speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and/ or change the switching

pattern in order to ensure the performance of the drive.

Digital inputs:

Programmable digital inputs FC 301: 4 (5) / FC 302: 4 (6)

Terminal number 18, 19, 271), 291), 32, 33,

Logic PNP or NPN

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 5 V DC

Voltage level, logic'1' PNP > 10 V DC

Voltage level, logic '0' NPN2) > 19 V DC

Voltage level, logic '1' NPN2) < 14 V DC

Maximum voltage on input 28 V DC

Pulse frequency range 0 - 110 kHz

(Duty cycle) Min. pulse width 4.5 ms

Input resistance, Ri approx. 4 k
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Safe stop Terminal 373) (Terminal 37 is fixed PNP logic):

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 4 V DC

Voltage level, logic'1' PNP >20 V DC

Nominal input current at 24 V 50 mA rms

Nominal input current at 20 V 60 mA rms

Input capacitance 400 nF

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.

2) Except safe stop input Terminal 37.

3) Terminal 37 is only available in FC 302 and FC 301 A1 with Safe Stop. It can only be used as safe stop input. Terminal 37 is suitable for category 3

installations according to EN 954-1 (safe stop according to category 0 EN 60204-1) as required by the EU Machinery Directive 98/37/EC. Terminal 37

and the Safe Stop function are designed in conformance with EN 60204-1, EN 50178, EN 61800-2, EN 61800-3, and EN 954-1. For correct and safe use

of the Safe Stop function follow the related information and instructions in the Design Guide.

4) FC 302 only.

Analog inputs:

Number of analog inputs 2

Terminal number 53, 54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode Switch S201/switch S202 = OFF (U)

Voltage level FC 301: 0 to + 10/ FC 302: -10 to +10 V (scaleable)

Input resistance, Ri approx. 10 k

Max. voltage ± 20 V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scaleable)

Input resistance, Ri approx. 200 

Max. current 30 mA

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth FC 301: 20 Hz/ FC 302: 100 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
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Pulse/encoder inputs:

Programmable pulse/encoder inputs 2/1

Terminal number pulse/encoder 291), 332) / 323), 333)

Max. frequency at terminal 29, 32, 33 110 kHz (Push-pull driven)

Max. frequency at terminal 29, 32, 33 5 kHz (open collector)

Min. frequency at terminal 29, 32, 33 4 Hz

Voltage level see section on Digital input

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

Pulse input accuracy (0.1 - 1 kHz) Max. error: 0.1% of full scale

Encoder input accuracy (1 - 110 kHz) Max. error: 0.05 % of full scale

The pulse and encoder inputs (terminals 29, 32, 33) are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) FC 302 only

2) Pulse inputs are 29 and 33

3) Encoder inputs: 32 = A, and 33 = B

Analog output:

Number of programmable analog outputs 1

Terminal number 42

Current range at analog output 0/4 - 20 mA

Max. load GND - analog output 500 

Accuracy on analog output Max. error: 0.5 % of full scale

Resolution on analog output 12 bit

The analogue output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, RS 485 serial communication:

Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61 Common for terminals 68 and 69

The RS 485 serial communication circuit is functionally separated from other central circuits and galvanically isolated from the supply voltage (PELV).

Digital output:

Programmable digital/pulse outputs 2

Terminal number 27, 29 1)

Voltage level at digital/frequency output 0 - 24 V

Max. output current (sink or source) 40 mA

Max. load at frequency output 1 k

Max. capacitive load at frequency output 10 nF

Minimum output frequency at frequency output 0 Hz

Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1 % of full scale

Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, 24 V DC output:

Terminal number 12, 13

Output voltage 24 V +1, -3 V

Max. load FC 301: 130 mA/ FC 302: 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs.

Relay outputs:

Programmable relay outputs FC 301  7.5 kW: 1 / FC 302 all kW: 2

Relay 01 Terminal number 1-3 (break), 1-2 (make)

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) (Inductive load @ cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A

Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1A

Relay 02 (FC 302 only) Terminal number 4-6 (break), 4-5 (make)

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) Overvoltage cat. II 400 V AC, 2 A
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Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load @ cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1A

Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load @ cos  0.4) 240 V AC, 0.2A

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A

Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA

Environment according to EN 60664-1 overvoltage category III/pollution degree 2

1) IEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category II

3) UL applications 300 V AC 2A

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5 V ±0.5 V

Max. load 15 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control characteristics:

Resolution of output frequency at 0 - 1000 Hz +/- 0.003 Hz

Repeat accuracy of Precise start/stop (terminals 18, 19) ± 0.1 msec

System response time (terminals 18, 19, 27, 29, 32, 33)  2 ms

Speed control range (open loop) 1:100 of synchronous speed

Speed control range (closed loop) 1:1000 of synchronous speed

Speed accuracy (open loop) 30 - 4000 rpm: error ±8 rpm

Speed accuracy (closed loop), depending on resolution of feedback device 0 - 6000 rpm: error ±0.15 rpm

All control characteristics are based on a 4-pole asynchronous motor

Control card performance:

Scan interval FC 301: 5 ms / FC 302: 1 ms

Surroundings:

Frame size A1, A2, A3 and A5 (see 3.1 Product Overview for power ratings) IP 20, IP 55, IP 66

Frame size B1, B2, C1 and C2 IP 21, IP 55, IP 66

Frame size B3, B4, C3 and C4 IP 20

Frame size D1, D2 , E1, F1, F2, F3 and F4 IP 21, IP 54

Frame size D3, D4 and E2 IP 00

Enclosure kit available  7.5 kW IP21/TYPE 1/IP 4X top

Vibration test, frame size A, B and C 1.0 g RMS

Vibration test, frame size D, E and F 0.7 g

Max. relative humidity 5% - 93%(IEC 60 721-3-3; Class 3K3 (non-condensing) during operation

Aggressive environment (IEC 60068-2-43) H2S test class Kd

Test method according to IEC 60068-2-43 H2S (10 days)

Ambient temperature, frame size A, B and C Max. 50 °C (24-hour average maximum 45 °C)

Ambient temperature, frame size D, E and F Max. 45 °C (24-hour average maximum 40 °C)

Derating for high ambient temperature, see section on special conditions

Minimum ambient temperature during full-scale operation 0 °C

Minimum ambient temperature at reduced performance - 10 °C

Temperature during storage/transport -25 - +65/70 °C

Maximum altitude above sea level 1000 m

Derating for high altitude, see section on special conditions

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions
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Control card, USB serial communication:

USB standard 1.1 (Full speed)

USB plug USB type B “device” plug

Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

The USB ground connection is not galvanically isolated from protection earth. Use only an isolated laptop as PC connection to the USB connector on

the frequency converter.

4.6.1 Efficiency 

Efficiency of the frequency converter (  VLT)

The load on the frequency converter has little effect on its efficiency. In general, the efficiency is the same at the rated motor frequency fM,N, even if the

motor supplies 100% of the rated shaft torque or only 75%, i.e. in case of part loads.

This also means that the efficiency of the frequency converter does not change even if other U/f characteristics are chosen.

However, the U/f characteristics influence the efficiency of the motor.

The efficiency declines a little when the switching frequency is set to a value of above 5 kHz. The efficiency will also be slightly reduced if the mains

voltage is 500 V, or if the motor cable is longer than 30 m.

Efficiency of the motor ( MOTOR )

The efficiency of a motor connected to the frequency converter depends on magnetising level. In general, the efficiency is just as good as with mains

operation. The efficiency of the motor depends on the type of motor.

In the range of 75-100% of the rated torque, the efficiency of the motor is practically constant, both when it is controlled by the frequency converter

and when it runs directly on mains.

In small motors, the influence from the U/f characteristic on efficiency is marginal. However, in motors from 11 kW and up, the advantages are significant.

In general, the switching frequency does not affect the efficiency of small motors. Motors from 11 kW and up have their efficiency improved (1-2%). This

is because the sine shape of the motor current is almost perfect at high switching frequency.

Efficiency of the system ( SYSTEM )

To calculate the system efficiency, the efficiency of the frequency converter ( VLT) is multiplied by the efficiency of the motor ( MOTOR):

SYSTEM=  VLT x MOTOR

4.7.1 Acoustic Noise 

The acoustic noise from the frequency converter comes from three sources:

1. DC intermediate circuit coils.

2. Integral fan.

3. RFI filter choke.

The typical values measured at a distance of 1 m from the unit:

Frame size At reduced fan speed (50%) [dBA] *** Full fan speed [dBA]
A1 51 60
A2 51 60
A3 51 60
A5 54 63
B1 61 67
B2 58 70
C1 52 62
C2 55 65
D1+D3 74 76
D2+D4 73 74
E1/E2 * 73 74
E1/E2 ** 82 83
F1/F2/F3/F4 78 80
* 250 kW, 380-500 VAC and 355-400 kW, 525-690 VAC only
** Remaining E1+E2 power sizes.
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*** For D and E sizes, reduced fan speed is at 87%.

4.8.1 du/dt conditions

When a transistor in the inverter bridge switches, the voltage across the motor increases by a du/dt ratio depending on:

- the motor cable (type, cross-section, length screened or unscreened)

- inductance

The natural induction causes an overshoot UPEAK in the motor voltage before it stabilises itself at a level depending on the voltage in the intermediate

circuit. The rise time and the peak voltage UPEAK  affect the service life of the motor. If the peak voltage is too high, especially motors without phase coil

insulation are affected. If the motor cable is short (a few metres), the rise time and peak voltage are lower.

If the motor cable is long (100 m), the rise time and peak voltage are higher.

In motors without phase insulation paper or other insulation reinforcement suitable for operation with voltage supply (such as a frequency converter),

fit a du/dt filter or a sine-wave filter on the output of the frequency converter.

Peak voltage on the motor terminals is caused by the switching of the IGBTs. The FC 300 complies with the demands of IEC 60034-25 regarding motors

designed to be controlled by frequency converters. The FC 300 also complies with IEC 60034-17 regarding Norm motors controlled by frequency converters

Measured values from lab tests:

FC 300, P5K5T2

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

5 230 0.13 0.510 3.090

50 230 0.23 2.034

100 230 0.54 0.580 0.865

150 230 0.66 0.560 0.674

FC 300, P7K5T2

Cable

length [m]

Mains

voltage [V] Rise time [ sec]

Vpeak

[kV] dU/dt [kV/ sec]

36 240 0.264 0.624 1.890

136 240 0.536 0.596 0.889

150 240 0.568 0.568 0.800

FC 300, P11KT2

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

30 240 0.556 0.650 0.935

100 240 0.592 0.594 0.802

150 240 0.708 0.587 0.663

FC 300, P15KT2

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

36 240 0.244 0.608 1.993

136 240 0.568 0.580 0.816

150 240 0.720 0.574 0.637
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FC 300, P18KT2

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

36 240 0.244 0.608 1.993

136 240 0.568 0.580 0.816

150 240 0.720 0.574 0.637

FC 300, P22KT2

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

15 240 0.194 0.626 2.581

50 240 0.252 0.574 1.822

150 240 0.488 0.538 0.882

FC 300, P30KT2

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

30 240 0.300 0.598 1.594

100 240 0.536 0.566 0.844

150 240 0.776 0.546 0.562

FC 300, P37KT2

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

30 240 0.300 0.598 1.594

100 240 0.536 0.566 0.844

150 240 0.776 0.546 0.562

FC 300, P1K5T4

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

5 690 0.640 0.690 0.862

50 985 0.470 0.985

150 1045 0.760 1.045 0.947

FC 300, P4K0T4

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

5 400 0.172 0.890 4.156

50 400 0.310 2.564

150 400 0.370 1.190 1.770

FC 300, P7K5T4

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

5 500 0.04755 0.739 8.035

50 500 0.207 4.548

150 500 0.6742 1.030 2.828
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FC 300, P11KT4

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

36 480 0.396 1.210 2.444

100 480 0.844 1.230 1.165

150 480 0.696 1.160 1.333

FC 300, P15KT4

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

36 480 0.396 1.210 2.444

100 480 0.844 1.230 1.165

150 480 0.696 1.160 1.333

FC 300, P18KT4

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

36 480 0.312 2.846

100 480 0.556 1.250 1.798

150 480 0.608 1.230 1.618

FC 300, P22KT4

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

15 480 0.288 3.083

100 480 0.492 1.230 2.000

150 480 0.468 1.190 2.034

FC 300, P30KT4

Cable

length [m]

Mains

voltage

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

5 480 0.368 1.270 2.853

50 480 0.536 1.260 1.978

100 480 0.680 1.240 1.426

150 480 0.712 1.200 1.334

FC 300, P37KT4

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

5 480 0.368 1.270 2.853

50 480 0.536 1.260 1.978

100 480 0.680 1.240 1.426

150 480 0.712 1.200 1.334

FC 300, P45KT4

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

15 480 0.256 1.230 3.847

50 480 0.328 1.200 2.957

100 480 0.456 1.200 2.127

150 480 0.960 1.150 1.052
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FC 300, P55KT5

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

5 480 0.371 1.170 2.523

FC 300, P75KT5

Cable

length [m]

Mains

voltage [V]

Rise time

[ sec]

Vpeak

[kV]

dU/dt

[kV/ sec]

5 480 0.371 1.170 2.523

High Power range:

The power sizes below at the appropriate mains voltages comply with the requirements of IEC 60034-17 regarding normal motors controlled by frequency

converters, IEC 60034-25 regarding motors designed to be controlled by frequency converters, and NEMA MG 1-1998 Part 31.4.4.2 for inverter fed motors.

The power sizes below do not comply with NEMA MG 1-1998 Part 30.2.2.8 for general purpose motors.

90 - 200 kW / 380-500 V
Cable
length

Mains
voltage Rise time

Peak
voltage dU/dt

30 metres 400 V 0.34 sec. 1040 V 2447 V/ sec.

250 - 800 kW / 380-500 V
Cable
length

Mains
voltage Rise time

Peak
voltage dU/dt

30 metres 500 V 0.71 sec. 1165 V 1389 V/ sec.
30 metres 500 V 1) 0.80 sec. 906 V 904 V/ sec.
30 metres 400 V 0.61 sec. 942 V 1233 V/ sec.
30 metres 400 V 1) 0.82 sec. 760 V 743 V/ sec.
1) With Danfoss dU/dt filter

90 - 315 kW/ 525-690 V
Cable
length

Mains
voltage Rise time

Peak
voltage dU/dt

30 metres 690 V 0.38 sec. 1573 3309 V/ sec.
30 metres 690 V1) 1.72 sec. 1329 640 V/ sec.
30 metres 575 V 0.23 sec. 1314 2750 V/ sec.
30 metres 575 V 2) 0.72 sec. 1061 857 V/ sec.
1) With Danfoss dU/dt filter
2) With dU/dt filter

355 - 1000 kW / 525-690 V
Cable
length

Mains
voltage Rise time

Peak
voltage dU/dt

30 metres 690 V 0.57 sec. 1611 2261 V/ sec.
30 metres 575 V 0.25 sec. 2510 V/ sec.
30 metres 690 V1) 1.13 sec. 1629 1150 V/ sec.
1) With Danfoss dU/dt filter.
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4.9 Special Conditions

4.9.1 Purpose of derating

Derating must be taken into account when using the frequency converter at low air pressure (heights), at low speeds, with long motor cables, cables

with a large cross section or at high ambient temperature. The required action is described in this section.

4.9.2 Derating for Ambient Temperature and IGBT switching frequency 

The average temperature (TAMB, AVG) measured over 24 hours must be at least 5 °C lower than the maximum allowed ambient temperature (TAMB,MAX).

If the frequency converter is operated at high ambient temperatures, the continuous output current should be decreased.

The derating depends on the switching pattern, which can be set to 60 PWM or SFAVM in par. 14-00 Switching Pattern.

Frame size A

60 PWM - Pulse Width Modulation

Illustration 4.1: Derating of Iout for different TAMB, MAX for

frame size A, using 60 PWM

SFAVM - Stator Frequency Asyncron Vector Modulation

Illustration 4.2: Derating of Iout for different TAMB, MAX for

frame size A, using SFAVM

When using only 10 m motor cable or less in frame size A, less derating is necessary. This is due to the fact that the length of the motor cable has a

relatively high impact on the recommended derating.

Illustration 4.3: Derating of Iout for different TAMB, MAX for

frame size A, using 60 PWM and maximum 10 m motor cable

Illustration 4.4: Derating of Iout for different TAMB, MAX for

frame size A, using SFAVM and maximum 10 m motor cable
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Frame size B

For the B and C frames the derating also depends on the overload mode selected in par. 1-04 Overload Mode

60 PWM - Pulse Width Modulation

Illustration 4.5: Derating of Iout for different TAMB, MAX for

frame size B, using 60 PWM in High torque mode (160%

over torque)

SFAVM - Stator Frequency Asyncron Vector Modulation

Illustration 4.6: Derating of Iout for different TAMB, MAX for

frame size B, using SFAVM in High torque mode (160% over

torque)

Illustration 4.7: Derating of Iout for different TAMB, MAX for

frame size B, using 60 PWM in Normal torque mode (110%

over torque)

Illustration 4.8: Derating of Iout for different TAMB, MAX for

frame size B, using SFAVM in Normal torque mode (110%

over torque)

Frame size C

60 PWM - Pulse Width Modulation

Illustration 4.9: Derating of Iout for different TAMB, MAX for

frame size C, using 60 PWM in High torque mode (160%

over torque)

SFAVM - Stator Frequency Asyncron Vector Modulation

Illustration 4.10: Derating of Iout for different TAMB, MAX for

frame size C, using SFAVM in High torque mode (160% over

torque)
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Illustration 4.11: Derating of Iout for different TAMB, MAX for

frame size C, using 60 PWM in Normal torque mode (110%

over torque)

Illustration 4.12: Derating of Iout for different TAMB, MAX for

frame size C, using SFAVM in Normal torque mode (110%

over torque)

Frame size D

60 PWM - Pulse Width Modulation, 380 - 500 V

Illustration 4.13: Derating of Iout for different TAMB, MAX for

frame size D at 500 V, using 60 PWM in High torque mode

(160% over torque)

SFAVM - Stator Frequency Asyncron Vector Modulation, 380 -

500 V

Illustration 4.14: Derating of Iout for different TAMB, MAX for

frame size D at 500 V, using SFAVM in High torque mode

(160% over torque)

Illustration 4.15: Derating of Iout for different TAMB, MAX for

frame size D at 500 V, using 60 PWM in Normal torque mode

(110% over torque)

Illustration 4.16: Derating of Iout for different TAMB, MAX for

frame size D at 500 V, using SFAVM in Normal torque mode

(110% over torque)
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60 PWM - Pulse Width Modulation, 525 - 690 V (except P315)

Illustration 4.17: Derating of Iout for different TAMB, MAX for

frame size D at 690 V, using 60 PWM in High torque mode

(160% over torque). Note: not valid for P315.

SFAVM - Stator Frequency Asyncron Vector Modulation, 525 -

690 V (except P315)

Illustration 4.18: Derating of Iout for different TAMB, MAX for

frame size D at 690 V, using SFAVM in High torque mode

(160% over torque). Note: not valid for P315.

Illustration 4.19: Derating of Iout for different TAMB, MAX for

frame size D at 690 V, using 60 PWM in Normal torque mode

(110% over torque). Note: not valid for P315.

Illustration 4.20: Derating of Iout for different TAMB, MAX for

frame size D at 690 V, using SFAVM in Normal torque mode

(110% over torque). Note: not valid for P315.

60 PWM - Pulse Width Modulation, 525 - 690 V, P315

Illustration 4.21: Derating of Iout for different TAMB, MAX for

frame size D at 690 V, using 60 PWM in High torque mode

(160% over torque). Note: P315 only.

SFAVM - Stator Frequency Asyncron Vector Modulation, 525 -

690 V, P315

Illustration 4.22: Derating of Iout for different TAMB, MAX for

frame size D at 690 V, using SFAVM in High torque mode

(160% over torque). Note: P315 only.
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Illustration 4.23: Derating of Iout for different TAMB, MAX for

frame size D at 690 V, using 60 PWM in Normal torque mode

(110% over torque). Note: P315 only.

Illustration 4.24: Derating of Iout for different TAMB, MAX for

frame size D at 690 V, using SFAVM in Normal torque mode

(110% over torque). Note: P315 only.

Frame sizes E and F

60 PWM - Pulse Width Modulation, 380 - 500 V

Illustration 4.25: Derating of Iout for different TAMB, MAX for

frame sizes E and F at 500 V, using 60 PWM in High torque

mode (160% over torque)

SFAVM - Stator Frequency Asyncron Vector Modulation, 380 -

500 V

Illustration 4.26: Derating of Iout for different TAMB, MAX for

frame sizes E and F at 500 V, using SFAVM in High torque

mode (160% over torque).

Illustration 4.27: Derating of Iout for different TAMB, MAX for

frame sizes E and Fat 500 V, using 60 PWM in Normal torque

mode (110% over torque)

Illustration 4.28: Derating of Iout for different TAMB, MAX for

frame sizes E and F at 500 V, using SFAVM in Normal torque

mode (110% over torque)
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60 PWM - Pulse Width Modulation, 525 - 690 V

Illustration 4.29: Derating of Iout for different TAMB, MAX for

frame sizes E and F at 690 V, using 60 PWM in High torque

mode (160% over torque).

SFAVM - Stator Frequency Asyncron Vector Modulation, 525 -

690 V

Illustration 4.30: Derating of Iout for different TAMB, MAX for

frame sizes E and F at 690 V, using SFAVM in High torque

mode (160% over torque).

Illustration 4.31: Derating of Iout for different TAMB, MAX for

frame sizes E and F at 690 V, using 60 PWM in Normal tor-

que mode (110% over torque).

Illustration 4.32: Derating of Iout for different TAMB, MAX for

frame sizes E and F at 690 V, using SFAVM in Normal torque

mode (110% over torque).

4.9.3 Derating for Low Air Pressure 

The cooling capability of air is decreased at lower air pressure.

Below 1000 m altitude no derating is necessary but above 1000 m the ambient temperature (TAMB) or max. output current (Iout) should be derated in

accordance with the shown diagram.

Illustration 4.33: Derating of output current versus altitude at TAMB, MAX for frame sizes A, B and C. At altitudes above 2 km, please contact

Danfoss Drives regarding PELV.
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An alternative is to lower the ambient temperature at high altitudes and thereby ensure 100% output current at high altitudes. As an example of how to

read the graph, the situation at 2 km is elaborated. At a temperature of 45° C (TAMB, MAX - 3.3 K), 91% of the rated output current is available. At a

temperature of 41.7° C, 100% of the rated output current is available.

Derating of output current versus altitude at TAMB, MAX for frame sizes D, E and F.

4.9.4 Derating for Running at Low Speed 

When a motor is connected to a frequency converter, it is necessary to check that the cooling of the motor is adequate.

The level of heating depends on the load on the motor, as well as the operating speed and time.

Constant torque applications (CT mode)

A problem may occur at low RPM values in constant torque applications. In a constant torque application s a motor may over-heat at low speeds due to

less cooling air from the motor integral fan.

Therefore, if the motor is to be run continuously at an RPM value lower than half of the rated value, the motor must be supplied with additional air-cooling

(or a motor designed for this type of operation may be used).

An alternative is to reduce the load level of the motor by choosing a larger motor. However, the design of the frequency converter puts a limit to the

motor size.

Variable (Quadratic) torque applications (VT)

In VT applications such as centrifugal pumps and fans, where the torque is proportional to the square of the speed and the power is proportional to the

cube of the speed, there is no need for additional cooling or de-rating of the motor.

In the graphs shown below, the typical VT curve is below the maximum torque with de-rating and maximum torque with forced cooling at all speeds.
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Maximum Load for a Standard Motor at 40 °C driven by a frequency converter type VLT FCxxx

Legend:    Typical torque at VT load • • • Max torque with forced cooling Max torque

Note 1) Over-syncronous speed operation will result in the available motor torque decreasing inversely proportional with the increase in speed. This

must be considered during the design phase to avoid over-loading of the motor.

4.9.5 Automatic adaptations to ensure performance  

The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and low motor

speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and/ or change the switching pattern in order to

ensure the performance of the drive.
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5 How to Order

5.1.1 Drive Configurator 

It is possible to design an FC 300 frequency converter according to the application requirements by using the ordering number system.

For the FC 300 Series, you can order standard drives and drives with integral options by sending a type code string describing the product to the local

Danfoss sales office, i.e.:

FC-302PK75T5E20H1BGCXXXSXXXXA0BXCXXXXD0

The meaning of the characters in the string can be located in the pages containing the ordering numbers in the chapter How to Select Your VLT. In the

example above, a Profibus DP V1 and a 24 V back-up option is included in the drive.

Ordering numbers for FC 300 standard variants can also be located in the chapter FC 300 Selection.

From the Internet based Drive Configurator, you can configure the right drive for the right application and generate the type code string. The Drive

Configurator will automatically generate an eight-digit sales number to be delivered to your local sales office.

Furthermore, you can establish a project list with several products and send it to a Danfoss sales representative.

The Drive Configurator can be found on the global Internet site: www.danfoss.com/drives.

Drives will automatically be delivered with a language package relevant to the region from which it is ordered. Four regional language packages cover

the following languages:

Language package 1

English, German, French, Danish, Dutch, Spanish, Swedish, Italian and Finnish.

Language package 2

English, German, Chinese, Korean, Japanese, Thai, Traditional Chinese and Bahasa Indonesian.

Language package 3

English, German, Slovenian, Bulgarian, Serbian, Romanian, Hungarian, Czech and Russian.

Language package 4

English, German, Spanish, English US, Greek, Brazilian Portuguese, Turkish and Polish.

To order drives with a different language package, please contact your local sales office.
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5.1.2 Ordering Form Type Code 

     
 Product groups 1-3  
     
 Frequency converter

series
4-6  

     
 Power rating 8-10  
     
 Phases 11  
     
 Mains Voltage 12  
     
 Enclosure 13-15  
     
 Enclosure type   
     
 Enclosure class   
     
 Control supply volt-

age
  

     
 Hardware configu-

ration
  

     
 RFI filter 16-17  
     
 Brake 18  
     
 Display (LCP) 19  
     
 Coating PCB 20  
     
 Mains option 21  
     
 Adaptation A 22  
     
 Adaptation B 23  
     
 Software release 24-27  
     
 Software language 28  
     
 A options 29-30  
     
 B options 31-32  
     
 C0 options, MCO 33-34  
     
 C1 options 35  
     
 C option software 36-37  
     
 D options 38-39  
     

Not all choices/options are available for each FC 301/FC 302 variant. To

verify if the appropriate version is available, please consult the Drive

Configurator on the Internet.

5 How to Order FC 300 Design Guide

88 MG.33.BB.02 - VLT® is a registered Danfoss trademark

5  

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 250 of 1387



Ordering type code frame sizes A, B and C
Description Pos Possible choice

Product group 1-3 FC 30x
Drive series 4-6 FC 301

FC 302
Power rating 8-10 0.25-75 kW
Phases 11 Three phases (T)
Mains voltage 11-

12
T 2: 200-240 V AC
T 4: 380-480 V AC
T 5: 380-500 V AC
T 6: 525-600 V AC
T 7: 525-690 V AC

Enclosure 13-
15

E20: IP20
E55: IP 55/NEMA Type 12
P20: IP20 (with back plate)
P21: IP21/ NEMA Type 1 (with back
plate)
P55: IP55/ NEMA Type 12 (with back
plate)
Z20: IP 201)

E66: IP 66
RFI filter 16-

17
H1: RFI filter class A1/B1
H2: No RFI filter, observes class A2
H3: RFI filter class A1/B11)

H6: RFI filter Maritime use1)

HX: No filter (600 V only)
Brake 18 B: Brake chopper included

X: No brake chopper included
T: Safe Stop No brake1)

U: Safe stop brake chopper1)

Display 19 G: Graphical Local Control Panel (LCP)
N: Numerical Local Control Panel (LCP)
X: No Local Control Panel

Coating PCB 20 C: Coated PCB
X. No coated PCB

Mains option 21 X: No mains option
1: Mains disconnect
3: Mains disconnect and Fuse2)

5: Mains disconnect, Fuse and Load
sharing2, 3)

7: Fuse2)

8: Mains disconnect and Load sharing3)

A: Fuse and Load sharing 2, 3)

D: Load sharing 3)

Adaptation 22 Reserved
Adaptation 23 Reserved
Software release 24-

27
Actual software

Software lan-
guage

28  

1): FC 301/ frame sizeA1 only
2) US Market only
3): Power sizes  11 kW only

Ordering type code frame sizes D and E
Description Pos Possible choice
Product group 1-3 FC 302
Drive series 4-6 FC 302
Power rating 8-10 37-560 kW
Phases 11 Three phases (T)
Mains voltage 11-

12
T 5: 380-500 V AC
T 7: 525-690 V AC

Enclosure 13-
15

E00: IP00/Chassis
C00: IP00/Chassis w/ stainless steel
back channel
E0D: IP00/Chassis, D3 P37K-P75K, T7
C0D: IP00/Chassis w/ stainless steel
back channel, D3 P37K-P75K, T7
E21: IP 21/ NEMA Type 1
E54: IP 54/ NEMA Type 12
E2D: IP 21/ NEMA Type 1, D1 P37K-
P75K, T7
E5D: IP 54/ NEMA Type 12, D1 P37K-
P75K, T7
E2M: IP 21/ NEMA Type 1 with mains
shield
E5M: IP 54/ NEMA Type 12 with mains
shield

RFI filter 16-
17

H2: RFI filter, class A2 (standard)
H4: RFI filter class A11)

H6: RFI filter Maritime use2)

Brake 18 B: Brake IGBT mounted
X: No brake IGBT
R: Regeneration terminals (E frames
only)

Display 19 G: Graphical Local Control Panel LCP
N: Numerical Local Control Panel (LCP)
X: No Local Control Panel (D frames
IP00 and IP 21 only)

Coating PCB 20 C: Coated PCB
X. No coated PCB (D frames
380-480/500 V only)

Mains option 21 X: No mains option
3: Mains disconnect and Fuse
5: Mains disconnect, Fuse and Load
sharing
7: Fuse
A: Fuse and Load sharing
D: Load sharing

Adaptation 22 Reserved
Adaptation 23 Reserved
Software re-
lease

24-
27

Actual software

Software lan-
guage

28  

1): Available for all D frames. E frames 380-480/500 V only
2) Consult factory for applications requiring maritime certification
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Ordering type code frame size F
Description Pos Possible choice

Product group 1-3 FC 302
Drive series 4-6 FC 302
Power rating 8-10 450 - 1200 kW
Phases 11 Three phases (T)
Mains voltage 11-

12
T 5: 380-500 V AC
T 7: 525-690 V AC

Enclosure 13-
15

E21: IP 21/ NEMA Type 1
E54: IP 54/ NEMA Type 12
L2X: IP21/NEMA 1 with cabinet light &
IEC 230V power outlet
L5X: IP54/NEMA 12 with cabinet light &
IEC 230V power outlet
L2A: IP21/NEMA 1 with cabinet light &
NAM 115V power outlet
L5A: IP54/NEMA 12 with cabinet light &
NAM 115V power outlet
H21: IP21 with space heater and ther-
mostat
H54: IP54 with space heater and ther-
mostat
R2X: IP21/NEMA1 with space heater,
thermostat, light & IEC 230V outlet
R5X: IP54/NEMA12 with space heater,
thermostat, light & IEC 230V outlet
R2A: IP21/NEMA1 with space heater,
thermostat, light, & NAM 115V outlet
R5A: IP54/NEMA12 with space heater,
thermostat, light, & NAM 115V outlet

RFI filter 16-
17

H2: RFI filter, class A2 (standard)
H4: RFI filter, class A12, 3)

HE: RCD with Class A2 RFI filter2)

HF: RCD with class A1 RFI filter2, 3)

HG: IRM with Class A2 RFI filter2)

HH: IRM with class A1 RFI filter2, 3)

HJ: NAMUR terminals and class A2 RFI
filter1)

HK: NAMUR terminals with class A1 RFI
filter1, 2, 3)

HL: RCD with NAMUR terminals and
class A2 RFI filter1, 2)

HM: RCD with NAMUR terminals and
class A1 RFI filter1, 2, 3)

HN: IRM with NAMUR terminals and
class A2 RFI filter1, 2)

HP: IRM with NAMUR terminals and
class A1 RFI filter1, 2, 3)

Brake 18 B: Brake IGBT mounted
X: No brake IGBT
R: Regeneration terminals
M: IEC Emergency stop pushbutton
(with Pilz safety relay)4)

N: IEC Emergency stop pushbutton
with brake IGBT and brake terminals 4)

P: IEC Emergency stop pushbutton with
regeneration terminals4)

Display 19 G: Graphical Local Control Panel LCP
Coating PCB 20 C: Coated PCB
Mains option 21 X: No mains option

32): Mains disconnect and Fuse
52): Mains disconnect, Fuse and Load
sharing
7: Fuse
A: Fuse and Load sharing
D: Load sharing
E: Mains disconnect, contactor &
fuses2)

F: Mains circuit breaker, contactor &
fuses 2)

G: Mains disconnect, contactor, load-
sharing terminals & fuses2)

H: Mains circuit breaker, contactor,
loadsharing terminals & fuses2)

J: Mains circuit breaker & fuses 2)

K: Mains circuit breaker, loadsharing
terminals & fuses 2)

Description Pos Possible choice

Power Terminals
& Motor Starters

22 X: No option
E 30 A, fuse-protected power terminals
F: 30A, fuse-protected power terminals
& 2.5-4 A manual motor starter
G: 30A, fuse-protected power terminals
& 4-6.3 A manual motor starter
H: 30A, fuse-protected power terminals
& 6.3-10 A manual motor starter
J: 30A, fuse-protected power terminals
& 10-16 A manual motor starter
K: Two 2.5-4 A manual motor starters
L: Two 4-6.3 A manual motor starters
M: Two 6.3-10 A manual motor starters
N: Two 10-16 A manual motor starters

Auxiliary 24V
Supply & Exter-
nal Temperature
Monitoring

23 X: No option
H: 5A, 24V power supply (customer
use)
J: External temperature monitoring
G: 5A, 24V power supply (customer
use) & external temperature monitoring

Software release 24-
27

Actual software

Software lan-
guage

28

1) MCB 113 Extended Relay Card and MCB 112 PTC Thermistor Card
required for NAMUR terminals
2) F3 and F4 frames only
3) 380-480/500 V only
4) Requires contactor

Ordering type code, options (all frame sizes)
Description Pos Possible choice
A options 29-

30
AX: No A option
A0: MCA 101 Profibus DP V1 (stand-
ard)
A1: MCA 101 Profibus DP V1 (with
top-entry)
A4: MCA 104 DeviceNet (standard)
A4: MCA 104 DeviceNet (with top-
entry)
A6: MCA 105 CANOpen (standard)
A6: MCA 105 CANOpen (with top-
entry)
AN: MCA 121 Ethernet IP
AT: MCA 113 Profibus converter
VLT3000
AY: MCA 123 Ethernet PowerLink

B options 31-
32

BX: No option
BK: MCB 101 General purpose I/O
option
BR: MCB 102 Encoder option
BU: MCB 103 Resolver option
BP: MCB 105 Relay option
BZ: MCB 108 Safety PLC Interface
B2: MCB 112 PTC Thermistor Card

C0 options 33-
34

CX: No option
C4: MCO 305, Programmable Mo-
tion Controller.

C1 options 35 X: No option
R: MCB 113 Ext. Relay Card

C option software 36-
37

XX: Standard controller
10: MCO 350 Synchronizing control
11: MCO 351 Positioning control
12: MCO 352 Center winder

D options 38-
39

DX: No option
D0: DC back-up
D0: MCB 107 Ext. 24 V back-up
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5.2.1 Ordering Numbers: Options and Accessories 

Type Description Ordering no.
Miscellaneous hardware
DC link connector Terminal block for DC link connection on frame size A2/A3 130B1064  
IP 21/4X top/TYPE 1 kit Enclosure, frame size A1: IP21/IP 4X Top/TYPE 1 130B1121
IP 21/4X top/TYPE 1 kit Enclosure, frame size A2: IP21/IP 4X Top/TYPE 1 130B1122  
IP 21/4X top/TYPE 1 kit Enclosure, frame sizeA3: IP21/IP 4X Top/TYPE 1 130B1123
MCF 101 IP21 Kit IP21/NEMA 1 enclosure Top Cover A2 130B1132  
MCF 101 IP21 Kit IP21/NEMA 1 enclosure Top Cover A3 130B1133  
MCF 108 Backplate A5 IP55/ NEMA 12 130B1098  
MCF 108 Backplate B11 IP21/ IP55/ NEMA 12 130B3383  
MCF 108 Backplate B2 IP21/ IP55/ NEMA 12 130B3397  
MCF 108 Backplate C1 IP21/ IP55/ NEMA 12 130B3910  
MCF 108 Backplate C2 IP21/ IP55/ NEMA 12 130B3911  
MCF 108 Backplate A5 IP66/ NEMA 4x Stainless steel 130B3242  
MCF 108 Backplate B1 IP66/ NEMA 4x Stainless steel 130B3434  
MCF 108 Backplate B2 IP66/ NEMA 4x Stainless steel 130B3465  
MCF 108 Backplate C1 IP66/ NEMA 4x Stainless steel 130B3468  
MCF 108 Backplate C2 IP66/ NEMA 4x Stainless steel 130B3491  
Profibus top entry Top entry for D and E frame, enclosure type IP 00 and IP21 176F1742  
Profibus D-Sub 9 D-Sub connector kit for IP20, frame sizes A1, A2 and A3 130B1112  
Profibus screen plate Profibus screen plate kit for IP20, frame sizes A1, A2 and A3 130B0524
Terminal blocks Screw terminal blocks for replacing spring loaded terminals

1 pc 10 pin 1 pc 6 pin and 1 pc 3 pin connectors 130B1116
 

USB Cable Extension for A5/ B1 130B1155
USB Cable Extension for B2/ C1/ C2 130B1156  
Footmount frame for flat pack resistors, frame size A2 175U0085
Footmount frame for flat pack resistors, frame size A3 175U0088  
Footmount frame for 2 flat pack resistors, frame size A2 175U0087
Footmount frame for 2 flat pack resistors, frame size A3 175U0086  
Ordering numbers for Duct Cooling kits, NEMA 3R kits, Pedestal kits, Input Plate Option kits and Mains Shield can be found in section High Power
Options
LCP
LCP 101 Numerical Local Control Panel (NLCP) 130B1124
LCP 102 Graphical Local Control Panel (GLCP) 130B1107  
LCP cable Separate LCP cable, 3 m 175Z0929
LCP kit, IP21 Panel mounting kit including graphical LCP, fasteners, 3 m cable and gasket 130B1113  
LCP kit, IP21 Panel mounting kit including numerical LCP, fasteners and gasket 130B1114
LCP kit, IP21 Panel mounting kit for all LCPs including fasteners, 3 m cable and gasket 130B1117  
Options for Slot A Uncoated Coated
MCA 101 Profibus option DP V0/V1 130B1100 130B1200

MCA 104 DeviceNet option 130B1102 130B1202
MCA 105 CANopen 130B1103 130B1205
MCA 113 Profibus VLT3000 protocol converter 130B1245  
Options for Slot B
MCB 101 General purpose Input Output option 130B1125 130B1212
MCB 102 Encoder option 130B1115 130B1203
MCB 103 Resolver option 130B1127 130B1227
MCB 105 Relay option 130B1110 130B1210
MCB 108 Safety PLC interface (DC/DC Converter) 130B1120 130B1220
MCB 112 ATEX PTC Thermistor Card  130B1137

Options for C0
Mounting kit for frame size A2 and A3 (40 mm for one C option) 130B7530
Mounting kit for frame size A2 and A3 (60 mm for C0 + C1 option) 130B7531
Mounting kit for frame size A5 130B7532  
Mounting kit for frame size B, C, D. E and F2 and 3 (except B3) 130B7533
Mounting kit for frame size B3 (40 mm for one C option) 130B1413
Mounting kit for frame size B3 (60 mm for C0 + C1 option) 130B1414

Options for C1
MCO 305 Programmable Motion Controller 130B1134 130B1234
MCO 350 Synchronizing controller 130B1152 130B1252
MCO 351 Positioning controller 130B1153 120B1253
MCO 352 Center Winder Controller 130B1165 130B1166
MCB 113 Extended Relay Card 130B1164 130B1264
Option for Slot D
MCB 107 24 V DC back-up 130B1108 130B1208
External Options
Ethernet IP Ethernet master 175N2584
PC Software
MCT 10 MCT 10 set-up software - 1 user 130B1000  
MCT 10 MCT 10 set-up software - 5 users 130B1001  
MCT 10 MCT 10 set-up software - 10 users 130B1002  
MCT 10 MCT 10 set-up software - 25 users 130B1003  
MCT 10 MCT 10 set-up software - 50 users 130B1004  
MCT 10 MCT 10 set-up software - 100 users 130B1005  
MCT 10 MCT 10 set-up software - unlimited users 130B1006  
Options can be ordered as factory built-in options, see ordering information. For information on fieldbus and application option combatibility with
older software versions, please contact your Danfoss supplier.

FC 300 Design Guide 5 How to Order

MG.33.BB.02 - VLT® is a registered Danfoss trademark 91

  5

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 253 of 1387



Type Description Ordering no.
Spare Parts
Control board FC 302 Coated version - 130B1109
Control board FC 301 Coated version - 130B1126
Fan A2 Fan, frame size A2 130B1009 -
Fan A3 Fan, frame size A3 130B1010 -
Fan option C  130B7534 -
Backplate A5 Backplate for frame size A5 130B1098
Connectors FC 300 Profibus 10 pieces Profibus connectors 130B1075  
Connectors FC 300 DeviceNet 10 pieces DeviceNet connectors 130B1074
Connectors FC 302 10 pole 10 pieces 10 pole spring loaded connectors 130B1073  
Connectors FC 301 8 pole 10 pieces 8 pole spring loaded connectors 130B1072
Connectors FC 300 5 pole 10 pieces 5 pole spring loaded connectors 130B1071  
Connectors FC 300 RS485 10 pieces 3 pole spring loaded connectors for RS 485 130B1070
Connectors FC 300 3 pole 10 pieces 3 pole connectors for relay 01 130B1069  
Connectors FC 302 3 pole 10 pieces 3 pole connectors for relay 02 130B1068
Connectors FC 300 Mains 10 pieces mains connectors IP20/21 130B1067  
Connectors FC 300 Mains 10 pieces mains connctors IP 55 130B1066
Connectors FC 300 Motor 10 pieces motor connectors 130B1065  
Connectors FC 300 Brake DC bus 10 pieces brake/load sharing connectors 130B1073
Accessory bag A1 Accessory bag, frame size A1 130B1021  
Accessory bag A5 Accessory bag, frame size A5 (IP55) 130B1023
Accessory bag A2 Accessory bag, frame size A2/A3 130B1022  
Accessory bag B1 Accessory bag, frame size B1 130B2060
Accessory bag B2 Accessory bag, frame size B2 130B2061  
Accessory bag MCO 305 130B7535

5.2.2 Ordering Numbers: Accessory Bags

Type Description Ordering no.
Accessory Bags
Accessory bag A1 Accessory bag, frame size A1 130B1021
Accessory bag A2/A3 Accessory bag, frame size A2/A3 130B1022
Accessory bag A5 Accessory bag, frame size A5 130B1023
Accessory bag A1–A5 Accessory bag, frame size A1-A5 Brake and load sharing connector 130B0633
Accessory bag B1 Accessory bag, frame size B1 130B2060
Accessory bag B2 Accessory bag, frame size B2 130B2061
Accessory bag B3 Accessory bag, frame size B3 130B0980
Accessory bag B4 Accessory bag, frame size B4, 18.5-22 kW 130B1300
Accessory bag B4 Accessory bag, frame size B4, 30 kW 130B1301
Accessory bag C1 Accessory bag, frame size C1 130B0046
Accessory bag C2 Accessory bag, frame size C2 130B0047
Accessory bag C3 Accessory bag, frame size C3 130B0981
Accessory bag C4 Accessory bag, frame size C4, 55 kW 130B0982
Accessory bag C4 Accessory bag, frame size C4, 75 kW 130B0983
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5.2.3 Ordering Numbers: Harmonic Filters 

Harmonic filters are used to reduce mains harmonics.

• AHF 010: 10% current distortion

• AHF 005: 5% current distortion

380-415V, 50Hz
IAHF,N Typical Motor Used [kW] Danfoss ordering number Frequency converter size

AHF 005 AHF 010
10 1.1 - 4 175G6600 175G6622 P1K1 - P4K0
19 5.5 - 7.5 175G6601 175G6623 P5K5 - P7K5
26 11 175G6602 175G6624 P11K
35 15 - 18.5 175G6603 175G6625 P15K - P18K
43 22 175G6604 175G6626 P22K
72 30 - 37 175G6605 175G6627 P30K - P37K
101 45 - 55 175G6606 175G6628 P45K - P55K
144 75 175G6607 175G6629 P75K
180 90 175G6608 175G6630 P90K
217 110 175G6609 175G6631 P110
289 132 175G6610 175G6632 P132
324 160 175G6611 175G6633 P160
370 200 175G6688 175G6691 P200
506 250 175G6609 + 175G6610 175G6631 + 175G6632 P250
613 315 175G6610 + 175G6611 175G6632 + 175G6633 P315
648 355 175G6611 + 175G6611 175G6633 + 175G6633 P355
694 400 175G6611 + 175G6688 175G6633 + 175G6691 P400

440 - 480 V, 60Hz
IAHF,N Typical Motor Used [HP] Danfoss ordering number

Frequency converter sizeAHF 005 AHF 010
19 10 - 15 175G6612 175G6634 P11K
26 20 175G6613 175G6635 P15K
35 25 - 30 175G6614 175G6636 P18K - P22K
43 40 175G6615 175G6637 P30K
72 50 - 60 175G6616 175G6638 P37K - P45K
101 75 175G6617 175G6639 P55K
144 100 -125 175G6618 175G6640 P75K - P90K
180 150 175G6619 175G6641 P110
217 200 175G6620 175G6642 P132
289 250 175G6621 175G6643 P160
324  175G6689 175G6692  
370 300 175G6690 175G6693 P200
434 350 175G6620 + 175G6620 175G6642 + 175G6642 P250
578 450 - 500 175G6621 + 175G6621 175G6643 + 175G6643 P315 - P355
694 550/600 175G6689 + 175G6690 175G6692 + 175G6693 P400

Matching the frequency converter and filter is pre-calculated based on 400V/480V and on a typical motor load (4 pole) and 160 % torque.
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500-525V, 50Hz   
IAHF,N 500 V Typical Motor

Used [kW]
Danfoss ordering number Frequency convert-

er size, 380-500 V
525 V Typical Motor

Used [kW]
Frequency converter

size, 525-690 VAHF 005 AHF 010
10 1.1 - 7.5 175G6644 175G6656 PK75 - P5K5   
19 11 - 15 175G6645 175G6657 P7K5 - P11K   
26 18.5 - 22 175G6646 175G6658 P15K - P18K   
35 30 175G6647 175G6659 P22K   
43 37 175G6648 175G6660 P30K   
72 45 - 55 175G6649 175G6661 P37K - P45K 30 - 45 P37K - P55K
101 75 175G6650 175G6662 P55K 55 P75K
144 90 - 110 175G6651 175G6663 P75K - P90K 75 - 90 P90K - P110
180 132 175G6652 175G6664 P110 110 P132
217 160 175G6653 175G6665 P132 132 P160
289 200 175G6654 175G6666 P160 160 - 200 P200 - P250
324 250 175G6655 175G6667 P200   

360  
175G6652 +
175G6652

175G6664 +
175G6664  250 P315

397  
175G6652 +
175G6653

175G66641 +
175G6665  300 P355

434  
175G6653 +
175G6653

175G6665 +
175G6665  315 P400

506 355
175G6653 +
175G6654

175G6665 +
175G6666 P315 400 P500

578 400
175G6654 +
175G6654

175G6666 +
175G6666 P355 450 P560

648 500
175G6655 +
175G6655

175G66967 +
175G6667 P400 500 P630

690V, 50Hz
IAHF,N Typical Motor Used [kW] Danfoss ordering number

Frequency converter sizeAHF 005 AHF 010
43 37 130B2328 130B2293 P37K
72 45 - 55 130B2330 130B2295 P45K - P55K
101 75 - 90 130B2331 130B2296 P90K
144 110 130B2333 130B2298 P110
180 132 130B2334 130B2299 P132
217 160 130B2335 130B2300 P160
289 200 - 250 130B2333 + 130B2333 130B2301 P200 - P250
324  130B2334 + 130B2335 130B2302  
370 315 - 355 130B2334 + 130B2334 130B2304 P315 - P355
397 400 130B2334 + 130B2335 130B2299 + 130B2300 P400
506 500 2X 130B2333 + 130B2335 130B2300 + 130B2301 P500
578 560 2X 130B2334 + 130B2335 130B2301 + 130B2301 P560
613 630 130B2334 + 2X 130B2335 130B2301 + 130B2302 P630
740 710  130B2304 + 130B2304 P710

Matching the frequency converter and filter is pre-calculated based on 525V/690V and on a typical motor load (4 pole) and 160 % torque.

5.2.4 Ordering Numbers: Sine Wave Filter Modules, 200-500 VAC

Mains supply 3 x 240 to 500 V

Rated filter current at
50Hz

Minimum switching
frequency [kHz]

Maximum output
frequency [Hz] Part No. IP20 Part No. IP00

Frequency converter size
200-240V 380-440V 441-500V

2,5 5 120 130B2439 130B2404 PK25 - PK37 PK37 - PK75 PK37 - PK75
4,5 5 120 130B2441 130B2406 PK55 P1K1 - P1K5 P1K1 - P1K5
8 5 120 130B2443 130B2408 PK75 - P1K5 P2K2 - P3K0 P2K2 - P3K0
10 5 120 130B2444 130B2409  P4K0 P4K0
17 5 120 130B2446 130B2411 P2K2 - P4K0 P5K5 - P7K5 P5K5 - P7K5
24 4 60 130B2447 130B2412 P5K5 P11K P11K
38 4 60 130B2448 130B2413 P7K5 P15K - P18K P15K - P18K
48 4 60 130B2307 130B2281 P11K P22K P22K
62 3 60 130B2308 130B2282 P15K P30K P30K
75 3 60 130B2309 130B2283 P18K P37K P37K
115 3 60 130B2310 130B2284 P22K - P30K P45K - P55K P55K - P75K
180 3 60 130B2311 130B2285 P37K - P45K P75K - P90K P90K - P110
260 3 60 130B2312 130B2286  P110 - P132 P132
410 3 60 130B2313 130B2287  P160 - P200 P160 - P200
480 3 60 130B2314 130B2288  P250 P250
660 2 60 130B2315 130B2289  P315 - P355 P315 - P355
750 2 60 130B2316 130B2290  P400 P400 - P450
880 2 60 130B2317 130B2291  P450 - P500 P500 - P560
1200 2 60 130B2318 130B2292  P560 - P630 P630 - P710
1500 2 60 2X 130B2317 2X 130B2291  P710 - P800 P800
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Matching the frequency converter and filter is pre-calculated based on 400V/480V and on a typical motor load (4 pole) and 160 % torque.

NB!

When using Sine-wave filters, the switching frequency should comply with filter specifications in par. 14-01 Switching Frequency.

5.2.5 Ordering Numbers: Sine-Wave Filter Modules, 525-690 VAC

Mains supply 3 x 525 to 600/ 690 V

Rated filter current
at 50Hz

Minimum switching
frequency [kHz]

Maximum output
frequency [Hz] Part No. IP20 Part No. IP00

Frequency converter size
525-600V 525-690V

13 2 60 130B2341 130B2321 PK75 - P7K5  
28 2 60 130B2342 130B2322 P11K - P18K  
45 2 60 130B2343 130B2323 P22K - P30K P37K
76 2 60 130B2344 130B2324 P37K - P45K P45K - P55K
115 2 60 130B2345 130B2325 P55K - P75K P75K - P90K
165 2 60 130B2346 130B2326  P110 - P132
260 2 60 130B2347 130B2327  P160 - P200
303 2 60 130B2348 130B2329  P250
430 1,5 60 130B2370 130B2341  P315 - P400
530 1,5 60 130B2371 130B2342  P500
660 1,5 60 130B2381 130B2337  P560 - P630
765 1,5 60 130B2382 130B2338  P710
940 1,5 60 130B2383 130B2339  P800 - P900
1320 1,5 60 130B2384 130B2340  P1M0

Matching the frequency converter and filter is pre-calculated based on 525V/690V and on a typical motor load (4 pole) and 160 % torque.

NB!

When using Sine-wave filters, the switching frequency should comply with filter specifications in par. 14-01 Switching Frequency.

5.2.6 Ordering Numbers: du/dt Filters, 380-480/500 VAC

Mains supply 3x380-500 V

Rated filter current at 50 Hz
Minimum switching frequency

[kHz]

Maximum output frequency

[Hz]
Part No. IP20 Part No. IP00

Frequency converter size

380-440V 441-500V

24 4 60 130B2396 130B2385 P11K P11K

45 4 60 130B2397 130B2386 P15K - P22K P15K - P22K

75 3 60 130B2398 130B2387 P30K - P37K P30K - P37K

110 3 60 130B2399 130B2388 P45K - P55K P45K - P55K

182 3 60 130B2400 130B2389 P75K - P90K P75K - P90K

280 3 60 130B2401 130B2390 P110 - P132 P110 - P132

400 3 60 130B2402 130B2391 P160 - P200 P160 - P200

500 3 60 130B2277 130B2275 P250 P250

750 2 60 130B2278 130B2276 P315 - P400 P315 - P450

910 2 60 130B2405 130B2393 P450 - P500 P500 - P560

1500 2 60 130B2407 130B2394 P560 - P800 P630 - P800
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5.2.7 Ordering Numbers: du/dt Filters, 525-690 VAC

Mains supply 3x525-690 V

Rated filter current at 50 Hz
Minimum switching frequency

[kHz]

Maximum output frequency

[Hz]
Part No. IP20 Part No. IP00

Frequency converter size

525-600V 525-690V

28 3 60 130B2423 130B2414 P11K - P18K  

45 2 60 130B2424 130B2415 P22K - P30K P37K

75 2 60 130B2425 130B2416 P37K - P45K P45K - P55K

115 2 60 130B2426 130B2417 P55K - P75K P75K - P90K

165 2 60 130B2427 130B2418  P110 - P132

260 2 60 130B2428 130B2419  P160 - P200

310 2 60 130B2429 130B2420  P250

430 1,5 60 130B2238 130B2235  P315 - P400

530 1,5 60 130B2239 130B2236  P500

630 1,5 60 130B2274 130B2280  P560 - P630

765 1,5 60 130B2430 130B2421  P710

1350 1,5 60 130B2431 130B2422  P800 - P1M0
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6 Mechanical Installation - Frame Size A, B and C

6.1 Mechanical Installation
Mechanical Dimensions, frame size A

A1 A2/A3 A5

Frame Size A1 A2 A3 A5

0.25–1.5 kW
(200-240 V)
0.37-1.5 kW
(380-480 V)

0.25-3 kW
(200-240 V)
0.37-4.0 kW

(380-480/ 500 V)

3.7 kW
(200-240 V)
5.5-7.5 kW

(380-480/ 500 V)
0.75-7.5 kW
(525-600 V)

0.25-3.7 kW
(200-240 V)
0.37-7.5 kW

(380-480/ 500 V)
0.75-7.5 kW
(525-600 V)

IP
NEMA

20
Chassis

20
Chassis

21
Type 1

20
Chassis

21
Type 1

55/66
Type 12

Height
Height of back plate A 200 mm 268 mm 375 mm 268 mm 375 mm 420 mm
Height with de-coupling plate A 316 mm 374 mm 374 mm - -
Distance between mounting
holes a 190 mm 257 mm 350 mm 257 mm 350 mm 402 mm

Width
Width of back plate B 75 mm 90 mm 90 mm 130 mm 130 mm 242 mm
Width of back plate with one C
option B 130 mm 130 mm 170 mm 170 mm 242 mm

Width of back plate with two C
options B 150 mm 150 mm 190 mm 190 mm 242 mm

Distance between mounting
holes b 60 mm 70 mm 70 mm 110 mm 110 mm 215 mm

Depth
Depth without option A/B C 207 mm 205 mm 207 mm 205 mm 207 mm 195 mm
With option A/B C 222 mm 220 mm 222 mm 220 mm 222 mm 195 mm
Screw holes

c 6.0 mm 8.0 mm 8.0 mm 8.0 mm 8.0 mm 8.25 mm
d ø8 mm ø11 mm ø11 mm ø11 mm ø11 mm ø12 mm
e ø5 mm ø5.5 mm ø5.5 mm ø5.5 mm ø5.5 mm ø6.5 mm
f 5 mm 9 mm 9 mm 9 mm 9 mm 9 mm

Max weight 2.7 kg 4.9 kg 5.3 kg 6.6 kg 7.0 kg 13.5/14.2 kg
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Mechanical Dimensions, frame size B

B1/ B2 B3 B4

Frame Size B1 B2 B3 B4
5.5-7.5 kW

(200-240 V)
11-15 kW

(380-480/500 V)
11-15 kW

(525-600 V)

11 kW
(200-240 V)
18.5-22 kW

(380-480/ 500 V)
18.5-22 kW
(525-600 V)

5.5-7.5 kW
(200-240 V)

11-15 kW
(380-480/500 V)

11-15 kW
(525-600 V)

11-15 kW
(200-240 V)
18.5-30 kW

(380-480/ 500 V)
18.5-30 kW
(525-600 V)

IP
NEMA

21/ 55/66
Type 1/Type 12

21/55/66
Type 1/Type 12

20
Chassis

20
Chassis

Height
Height of back
plate A 480 mm 650 mm 399 mm 520 mm

Height with de-
coupling plate A - - 420 mm 595 mm

Distance between
mounting holes a 454 mm 624 mm 380 mm 495 mm

Width
Width of back
plate B 242 mm 242 mm 165 mm 230 mm

Width of back
plate with one C
option

B 242 mm 242 mm 205 mm 230 mm

Width of back
plate with two C
options

B 242 mm 242 mm 225 mm 230 mm

Distance between
mounting holes b 210 mm 210 mm 140 mm 200 mm

Depth
Depth without op-
tion A/B C 260 mm 260 mm 249 mm 242 mm

With option A/B C 260 mm 260 mm 262 mm 242 mm
Screw holes

c 12 mm 12 mm 8 mm
d ø19 mm ø19 mm 12 mm
e ø9 mm ø9 mm 6.8 mm 8.5 mm
f 9 mm 9 mm 7.9 mm 15 mm

Max weight 23 kg 27 kg 12 kg 23.5 kg
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Mechanical Dimensions,frame size C

C1/ C2 C3/ C4

Frame Size C1 C2 C3 C4
15-22 kW

(200-240 V)
30-45 kW

(380-480/ 500 V)
30-45 kW

(525-600 V)

30-37 kW
(200-240 V)

55-75 kW
(380-480/ 500 V)

55-90
kW (525-600 V)

18.5-22 kW
(200-240 V)

37-45 kW
(380-480/ 500 V)

37-45 kW
(525-600 V)

30-37 kW
(200-240 V)

55-75 kW
(380-480/ 500 V)

55-90 kW
(525-600 V)

IP
NEMA

55/66
Type 1/Type 12

55/66
Type 1/Type 12

20
Chassis

20
Chassis

Height
Height of back
plate A 680 mm 770 mm 550 mm 660 mm

Height with de-
coupling plate A 630 mm 800 mm

Distance between
mounting holes a 648 mm 739 mm 521 mm 631 mm

Width
Width of back plate B 308 mm 370 mm 308 mm 370 mm
Width of back plate
with one C option B 308 mm 370 mm 308 mm 370 mm

Width of back plate
with two C options B 308 mm 370 mm 308 mm 370 mm

Distance between
mounting holes b 272 mm 334 mm 270 mm 330 mm

Depth
Depth without op-
tion A/B C 310 mm 335 mm 333 mm 333 mm

With option A/B C 310 mm 335 mm 333 mm 333 mm
Screw holes

c 12.5 mm 12.5 mm
d ø19 mm ø19 mm
e ø9 mm ø9 mm 8.5 mm 8.5 mm
f 9.8 mm 9.8 mm 17 mm 17 mm

Max weight 45 kg 65 kg 35 kg 50 kg
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6.1.1 Mechanical mounting 

All IP20 Frame Sizes as well as IP21/ IP55 Frame Sizes except A1*, A2 and A3 allow side-by-side installationOpen Chassis, Nema 12, and Nema 4 drives

can be mounted side-by-side..

If the IP 21 Enclosure kit is used on frame size A1, A2 or A3, there must be a clearance between the drives of min. 50 mm.

For optimal cooling conditions allow a free air passage above and below the frequency converter. See table below.

Air passage for different frame sizes

Frame
size: A1* A2 A3 A5 B1 B2 B3 B4 C1 C2 C3 C4

a
(mm): 100 100 100 100 200 200 200 200 200 225 200 225

b
(mm): 100 100 100 100 200 200 200 200 200 225 200 225

Table 6.1: * FC 301 only!

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the frequency converter. Retighten all four screws.

Table 6.2: Mounting frame sizes A5, B1, B2, B3, B4, C1, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a back plate A due

to insufficient cooling air over the heat sink.
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6.1.2 Safety Requirements of Mechanical Installation

Pay attention to the requirements that apply to integration and field mounting kit. Observe the information in the list to avoid serious

damage or injury, especially when installing large units.

The frequency converter is cooled by means of air circulation.

To protect the unit from overheating, it must be ensured that the ambient temperature does not exceed the maximum temperature stated for the

frequency converter and that the 24-hour average temperature is not exceeded. Locate the maximum temperature and 24-hour average in the paragraph

Derating for Ambient Temperature.

If the ambient temperature is in the range of 45 °C - 55 ° C, derating of the frequency converter will become relevant, see Derating for Ambient

Temperature.

The service life of the frequency converter is reduced if derating for ambient temperature is not taken into account.

6.1.3 Field Mounting

For field mounting the IP 21/IP 4X top/TYPE 1 kits or IP 54/55 units are recommended.
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7 Mechanical Installation - Frame Size D, E and F

7.1 Pre-installation

7.1.1 Planning the Installation Site

NB!

Before performing the installation it is important to plan the installation of the frequency converter. Neglecting this may result in extra

work during and after installation.

Select the best possible operation site by considering the following (see details on the following pages, and the respective Design

Guides):

• Ambient operating temperature

• Installation method

• How to cool the unit

• Position of the frequency converter

• Cable routing

• Ensure the power source supplies the correct voltage and necessary current

• Ensure that the motor current rating is within the maximum current from the frequency converter

• If the frequency converter is without built-in fuses, ensure that the external fuses are rated correctly.

7.1.2 Receiving the Frequency Converter 

When receiving the frequency converter please make sure that the packaging is intact, and be aware of any damage that might have occurred to the

unit during transport. In case damage has occurred, contact immediately the shipping company to claim the damage.

7.1.3 Transportation and Unpacking

Before unpacking the frequency converter it is recommended that it is located as close as possible to the final installation site.

Remove the box and handle the frequency converter on the pallet, as long as possible.

NB!

The card box cover contains a drilling master for the mounting holes in the D frames. For the E size, please refer to section Mechanical

Dimensions later in this chapter.
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Illustration 7.1: Mounting Template

7.1.4 Lifting

Always lift the frequency converter in the dedicated lifting eyes. For all D and E2 (IP00) frames, use a bar to avoid bending the lifting holes of the frequency

converter.

Illustration 7.2: Recommended lifting method, frame sizes D and E .

NB!

The lifting bar must be able to handle the weight of the frequency converter. See Mechanical Dimensions for the weight of the different

frame sizes. Maximum diameter for bar is 25 cm (1 inch). The angle from the top of the drive to the lifting cable should be 60 degrees

or greater.
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Illustration 7.3: Recommended lifting method, frame size

F1.

Illustration 7.4: Recommended lifting method, frame size

F2.

Illustration 7.5: Recommended lifting method, frame size

F3.

Illustration 7.6: Recommended lifting method, frame size

F4.

NB!

Note the plinth is provided in the same packaging as the frequency converter but is not attached to F1-F4 frames during shipment.

The plinth is required to allow airflow to the drive to provide proper cooling. The F frames should be positioned on top of the plinth in

the final installation location. The angle from the top of the drive to the lifting cable should be 60 degrees or greater.
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Mechanical dimensions , frame size D
Frame size D1 D2 D3 D4

90 - 110 kW
(380 - 500 V)
37 - 132 kW
(525-690 V)

132 - 200 kW
(380 - 500 V)
160 - 315 kW
(525-690 V)

90 - 110 kW
(380 - 500 V)
37 - 132 kW
(525-690 V)

132 - 200 kW
(380 - 500 V)
160 - 315 kW
(525-690 V)

IP
NEMA

21
Type 1

54
Type 12

21
Type 1

54
Type 12

00
Chassis

00
Chassis

Shipping dimen-
sions

Height 650 mm 650 mm 650 mm 650 mm 650 mm 650 mm

Width 1730 mm 1730 mm 1730 mm 1730 mm 1220 mm 1490 mm
Depth 570 mm 570 mm 570 mm 570 mm 570 mm 570 mm

Drive dimensions Height 1209 mm 1209 mm 1589 mm 1589 mm 1046 mm 1327 mm
Width 420 mm 420 mm 420 mm 420 mm 408 mm 408 mm
Depth 380 mm 380 mm 380 mm 380 mm 375 mm 375 mm
Max
weight 104 kg 104 kg 151 kg 151 kg 91 kg 138 kg

Mechanical dimensions, frame sizes E and F
Frame size E1 E2 F1 F2 F3 F4

250 - 400 kW
(380 - 500 V)
355 - 560 kW
(525-690 V)

250 - 400 kW
(380 - 500 V)
355 - 560 kW
(525-690 V)

450 - 630 kW
(380 - 500 V)
630 - 800 kW
(525-690 V)

710 - 800 kW
(380 - 500 V)

900 - 1000 kW
(525-690 V)

450 - 630 kW
(380 - 500 V)
630 - 800 kW
(525-690 V)

710 - 800 kW
(380 - 500 V)

900 - 1000 kW
(525-690 V)

IP
NEMA

21, 54
Type 12

00
Chassis

21, 54
Type 12

21, 54
Type 12

21, 54
Type 12

21, 54
Type 12

Shipping di-
mensions

Height 840 mm 831 mm 2324 mm 2324 mm 2324 mm 2324 mm

Width 2197 mm 1705 mm 1569 mm 1962 mm 2159 mm 2559 mm
Depth 736 mm 736 mm 927 mm 927 mm 927 mm 927 mm

Drive di-
mensions Height 2000 mm 1547 mm 2204 2204 2204 2204

Width 600 mm 585 mm 1400 1800 2000 2400
Depth 494 mm 498 mm 606 606 606 606
Max
weight 313 kg 277 kg 1004 1246 1299 1541
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7.2 Mechanical Installation
Preparation of the mechanical installation of the frequency converter must be done carefully to ensure a proper result and to avoid additional work during

installation. Start taking a close look at the mechanical drawings at the end of this instruction to become familiar with the space demands.

7.2.1 Tools Needed

To perform the mechanical installation the following tools are needed:

• Drill with 10 or 12 mm drill

• Tape measure

• Wrench with relevant metric sockets (7-17 mm)

• Extensions to wrench

• Sheet metal punch for conduits or cable glands in IP 21/Nema 1 and IP 54 units

• Lifting bar to lift the unit (rod or tube max. Ø 25 mm (1 inch), able to lift minimum 400 kg (880 lbs)).

• Crane or other lifting aid to place the frequency converter in position

• A Torx T50 tool is needed to install the E1 in IP21 and IP54 enclosure types.

7.2.2 General Considerations

Space

Ensure proper space above and below the frequency converter to allow airflow and cable access. In addition space in front of the unit must be considered

to enable opening of the door of the panel.

Illustration 7.7: Space in front of IP21/IP54 enclosureD1 .

Illustration 7.8: Space in front of IP21/IP54 enclosure type,

frame size E1.
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Illustration 7.9: Space in front of IP21/IP54 enclosure type,

frame size F1.

Illustration 7.10: Space in front of IP21/IP54 enclosure type,

frame size F3.

Illustration 7.11: Space in front of IP21/IP54 enclosure type,

frame size F2.

Illustration 7.12: Space in front of IP21/IP54 enclosure type,

frame size F4.

NB!

Airflow direction, see Mechanical Dimensions on previous pages

Wire access

Ensure that proper cable access is present including necessary bending allowance. As the IP00 enclosure is open to the bottom cables must be fixed to

the back panel of the enclosure where the frequency converter is mounted, i.e. by using cable clamps.

NB!

All cable lugs/ shoes must mount within the width of the terminal bus bar
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7.2.3 Terminal locations - frame size D

Take the following position of the terminals into consideration when you design for cables access.

Illustration 7.13: Position of power connections, frame size D3 and D4

Illustration 7.14: Position of power connections with disconnect switch, frame size D1 and D2

Be aware that the power cables are heavy and hard to bend. Consider the optimum position of the frequency converter for ensuring easy installation of

the cables.

NB!

All D frames are available with standard input terminals or disconnect switch. All terminal dimensions can be found in table on next

page.
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 IP 21 (NEMA 1) / IP 54 (NEMA 12) IP 00 / Chassis

 Frame size D1 Frame size D2 Frame size D3 Frame size D4

A 277 (10.9) 379 (14.9) 119 (4.7) 122 (4.8)

B 227 (8.9) 326 (12.8) 68 (2.7) 68 (2.7)

C 173 (6.8) 273 (10.8) 15 (0.6) 16 (0.6)

D 179 (7.0) 279 (11.0) 20.7 (0.8) 22 (0.8)

E 370 (14.6) 370 (14.6) 363 (14.3) 363 (14.3)

F 300 (11.8) 300 (11.8) 293 (11.5) 293 (11.5)

G 222 (8.7) 226 (8.9) 215 (8.4) 218 (8.6)

H 139 (5.4) 142 (5.6) 131 (5.2) 135 (5.3)

I 55 (2.2) 59 (2.3) 48 (1.9) 51 (2.0)

J 354 (13.9) 361 (14.2) 347 (13.6) 354 (13.9)

K 284 (11.2) 277 (10.9) 277 (10.9) 270 (10.6)

L 334 (13.1) 334 (13.1) 326 (12.8) 326 (12.8)

M 250 (9.8) 250 (9.8) 243 (9.6) 243 (9.6)

N 167 (6.6) 167 (6.6) 159 (6.3) 159 (6.3)

O 261 (10.3) 260 (10.3) 261 (10.3) 261 (10.3)

P 170 (6.7) 169 (6.7) 170 (6.7) 170 (6.7)

Q 120 (4.7) 120 (4.7) 120 (4.7) 120 (4.7)

R 256 (10.1) 350 (13.8) 98 (3.8) 93 (3.7)

S 308 (12.1) 332 (13.0) 301 (11.8) 324 (12.8)

T 252 (9.9) 262 (10.3) 245 (9.6) 255 (10.0)

U 196 (7.7) 192 (7.6) 189 (7.4) 185 (7.3)

V 260 (10.2) 273 (10.7) 260 (10.2) 273 (10.7)

Table 7.1: Cable positions as shown in drawings above. Dimensions in mm (inch).
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7.2.4 Terminal Locations - frame size E

Terminal locations - E1

Take the following position of the terminals into consideration when designing the cable access.

Illustration 7.15: IP21 (NEMA Type 1) and IP54 (NEMA Type 12) enclosure power connection positions

Illustration 7.16: IP21 (NEMA type 1) and IP54 (NEMA type 12) enclosure power connection positions (detail B)
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Illustration 7.17: IP21 (NEMA type 1) and IP54 (NEMA type 12) enclosure power connection position of disconnect switch

Frame size UNIT TYPE DIMENSION FOR DISCONNECT TERMINAL

E1

IP54/IP21 UL AND NEMA1/NEMA12       

250/315 kW (400V) AND 355/450-500/630 KW

(690 V)
381 (15.0) 253 (9.9) 253 (9.9) 431 (17.0) 562 (22.1) N/A

315/355-400/450 kW (400V) 371 (14.6) 371 (14.6) 341 (13.4) 431 (17.0) 431 (17.0) 455 (17.9)
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Terminal locations - E2

Take the following position of the terminals into consideration when designing the cable access.

Illustration 7.18: IP00 enclosure power connection positions

Illustration 7.19: IP00 enclosure power connection positions
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Illustration 7.20: IP00 enclosure power connections positions of disconnect switch

Note that the power cables are heavy and difficult to bend. Consider the optimum position of the frequency converter for ensuring easy installation of

the cables.

Each terminal allows use of up to 4 cables with cable lugs or use of standard box lug. Earth is connected to relevant termination point in the drive.

Illustration 7.21: Terminal in details

NB!

Power connections can be made to positions A or B

Frame size UNIT TYPE DIMENSION FOR DISCONNECT TERMINAL

E2

IPOO/CHASSIS A B C D E F

250/315 kW (400V) AND 355/450-500/630 KW

(690 V)
381 (15.0) 245 (9.6) 334 (13.1) 423 (16.7) 256 (10.1) N/A

315/355-400/450 kW (400V) 383 (15.1) 244 (9.6) 334 (13.1) 424 (16.7) 109 (4.3) 149 (5.8)
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7.2.5 Terminal Locations - frame size F

NB!

The F frames have four different sizes, F1, F2, F3 and F4. The F1 and F2 consist of an inverter cabinet on the right and rectifier cabinet

on the left. The F3 and F4 have an additional options cabinet left of the rectifier cabinet. The F3 is an F1 with an additional options

cabinet. The F4 is an F2 with an additional options cabinet.

Terminal locations - frame size F1 and F3

Illustration 7.22: Terminal locations - Inverter Cabinet - F1 and F3 (front, left and right side view)

1) Earth ground bar

2) Motor terminals

3) Brake terminals

Terminal locations - frame size F2 and F4

Illustration 7.23: Terminal locations - Inverter Cabinet - F2 and F4 (front, left and right side view)

1) Earth ground bar
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Terminal locations - Rectifier (F1, F2, F3 and F4)

Illustration 7.24: Terminal locations - Rectifier (Left side, front and right side view)

1) Loadshare Terminal (-)

2) Earth ground bar

3) Loadshare Terminal (+)

Terminal locations - Options Cabinet (F3 and F4)

Illustration 7.25: Terminal locations - Options Cabinet (Left side, front and right side view)

1) Earth ground bar
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Terminal locations - Options Cabinet with circuit breaker/ molded case switch (F3 and F4)

Illustration 7.26: Terminal locations - Options Cabinet with circuit breaker/ molded case switch (Left side, front and right side view)

1) Earth ground bar

7.2.6 Cooling and Airflow

Cooling

Cooling can be obtained in different ways, by using the cooling ducts in the bottom and the top of the unit, by taking air in and out the back of the unit

or by combining the cooling possibilities.

Duct cooling

A dedicated option has been developed to optimize installation of IP00/chassis frame frequency converters in Rittal TS8 enclosures utilizing the fan of

the frequency converter for forced air cooling of the backchannel. The air out the top of the enclosure could but ducted outside a facility so the heat loses

from the backchannel are not dissipated within the control room reducing air-conditioning requirements of the facility.

Please see Installation of Duct Cooling Kit in Rittal enclosures, for further information.

Back cooling

The backchannel air can also be ventilated in and out the back of a Rittal TS8 enclosure. This offers a solution where the backchannel could take air from

outside the facility and return the heat loses outside the facility thus reducing air-conditioning requirements.

NB!

A doorfan(s) is required on the Rittal cabinet to remove the loses not contained in the backchannel of the drive. The minimum doorfan(s)

airflow required at the drive maximum ambient for the D3 and D4 is 391 m^3/h (230 cfm). The minimum doorfan(s) airflow required

at the drive maximum ambient for the E2 is 782 m^3/h (460 cfm). If the ambient is below maximum or if additional components, heat

loses, are added within the enclosure a calculation must be made to ensure the proper airflow is provided to cool the inside of the

Rittal enclosure.
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Airflow

The necessary airflow over the heat sink must be secured. The flow rate is shown below.

Enclosure protection Frame size Door fan / Top fan airflow Airflow over heatsink

IP21 / NEMA 1

IP54 / NEMA 12

D1 and D2 170 m3/h (100 cfm) 765 m3/h (450 cfm)

E1 340 m3/h (200 cfm) 1444 m3/h (850 cfm)

IP21 / NEMA 1 F1, F2, F3 and F4 700 m3/h (412 cfm)* 985 m3/h (580 cfm)

IP54 / NEMA 12 F1, F2, F3 and F4 525 m3/h (309 cfm)* 985 m3/h (580 cfm)

IP00 / Chassis D3 and D4 255 m3/h (150 cfm) 765 m3/h (450 cfm)

E2 255 m3/h (150 cfm) 1444 m3/h (850 cfm)

* Airflow per fan. Frame size F contain multiple fans.

Table 7.2: Heatsink Air Flow

NB!

The fan runs for the following reasons:

1. AMA

2. DC Hold

3. Pre-Mag

4. DC Brake

5. 60% of nominal current is exceeded

6. Specific heatsink temperature exceeded (power size dependent).

Once the fan is started it will run for minimum 10 minutes.

7.2.7 Installation on the Wall - IP21 (NEMA 1) and IP54 (NEMA 12) Units

This only applies to frame sizes D1 and D2 . It must be considered where to install the unit.

Take the relevant points into consideration before you select the final installation site:

• Free space for cooling

• Access to open the door

• Cable entry from the bottom

Mark the mounting holes carefully using the mounting template on the wall and drill the holes as indicated. Ensure proper distance to the floor and the

ceiling for cooling. A minimum of 225 mm (8.9 inch) below the frequency converter is needed. Mount the bolts at the bottom and lift the frequency

converter up on the bolts. Tilt the frequency converter against the wall and mount the upper bolts. Tighten all four bolts to secure the frequency converter

against the wall.

Illustration 7.27: Lifting method for mounting drive on wall
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7.2.8 Gland/Conduit Entry - IP21 (NEMA 1) and IP54 (NEMA12)

Cables are connected through the gland plate from the bottom. Remove the plate and plan where to place the entry for the glands or conduits. Prepare

holes in the marked area on the drawing.

The gland plate must be fitted to the frequency converter to ensure the specified protection degree, as well as ensuring proper cooling of the unit. If the

gland plate is not mounted, it may trip the unit.

Frame size D1 + D2

Frame size E1

Cable entries viewed from the bottom of the frequency converter - 1) Mains side 2) Motor side
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Frame size F1

Frame size F2

Frame size F3

Frame size F4

F1-F4: Cable entries viewed from the bottom of the frequency converter - 1) Place conduits in marked areas
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Illustration 7.28: Mounting of bottom plate,Frame size E1.

The bottom plate of the E1 frame can be mounted from either in- or outside of the enclosure, allowing flexibility in the installation process, i.e. if mounted

from the bottom the glands and cables can be mounted before the frequency converter is placed on the pedestal.

7.2.9 IP21 Drip shield installation  (frame size D1 and D2 )

To comply with the IP21 rating, a separate drip shield is to be

installed as explained below:

• Remove the two front screws

• Insert the drip shield and replace screws

• Torque the screws to 5,6 Nm (50 in-lbs)

Illustration 7.29: Drip shield installation.
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8 Electrical Installation

8.1 Connections- Frame sizes A, B and C

NB!

Cables General

All cabling must comply with national and local regulations on cable cross-sections and ambient temperature. Copper (60/75°C) con-

ductors are recommended.

Aluminium Conductors

Terminals can accept aluminium conductors but the conductor surface has to be clean and the oxidation must be removed and sealed by neutral acid-

free Vaseline grease before the conductor is connected.

Furthermore the terminal screw must be retightened after two days due to softness of the aluminium. It is crucial to keep the connection a gas tight

joint, otherwise the aluminium surface will oxidize again.

Tightening-up Torque
Frame size 200 - 240 V 380 - 500 V 525 - 690 V Cable for: Tightening up torque
A1 0.25-1.5 kW 0.37-1.5 kW - Mains, Brake resistor, load sharing, Motor cables 0.5-0.6 Nm
A2 0.25-2.2 kW 0.37-4 kW -
A3 3-3.7 kW 5.5-7.5 kW 0.75-7.5 kW
A5 3-3.7 kW 5.5-7.5 kW 0.75-7.5 kW
B1 5.5-7.5 kW 11-15 kW - Mains, Brake resistor, load sharing, Motor cables 1.8 Nm

Relay 0.5-0.6 Nm
Earth 2-3 Nm

B2 11 kW 18.5-22 kW - Mains, Brake resistor, load sharing cables 4.5 Nm
Motor cables 4.5 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

B3 5.5-7.5 kW 11-15 kW - Mains, Brake resistor, load sharing, Motor cables 1.8 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

B4 11-15 kW 18.5-30 kW - Mains, Brake resistor, load sharing, Motor cables 4.5 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C1 15-22 kW 30-45 kW - Mains, Brake resistor, load sharing cables 10 Nm
Motor cables 10 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C2 30-37 kW 55-75 kW - Mains, motor cables 14 Nm (up to 95 mm2)
24 Nm (over 95 mm2)

Load Sharing, brake cables 14 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C3 18.5-22 kW 30-37 kW - Mains, Brake resistor, load sharing, Motor cables 10 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C4 37-45 kW 55-75 kW - Mains, motor cables 14 Nm (up to 95 mm2)
24 Nm (over 95 mm2)

Load Sharing, brake cables 14 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

8.1.1 Removal of Knockouts for Extra Cables 

1. Remove cable entry from the frequency converter (Avoiding foreign parts falling into the frequency converter when removing knockouts)

2. Cable entry has to be supported around the knockout you intend to remove.

3. The knockout can now be removed with a strong mandrel and a hammer.

4. Remove burrs from the hole.

5. Mount Cable entry on frequency converter.
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8.1.2 Connection to Mains and Earthing

NB!

The plug connector for power is plugable on frequency converters up to 7.5 kW.

1. Fit the two screws in the de-coupling plate, slide it into place and tighten the screws.

2. Make sure the frequency converter is properly earthed. Connect to earth connection (terminal 95). Use screw from the accessory bag.

3. Place plug connector 91(L1), 92(L2), 93(L3) from the accessory bag onto the terminals labelled MAINS at the bottom of the frequency converter.

4. Attach mains wires to the mains plug connector.

5. Support the cable with the supporting enclosed brackets.

NB!

Check that mains voltage corresponds to the mains voltage of the name plate.

IT Mains

Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than

440 V.

The earth connection cable cross section must be at least 10 mm2 or 2 x rated mains wires terminated separately according to EN

50178.

The mains connection is fitted to the mains switch if this is included.

Mains connection for Frame sizes A1, A2 and A3:
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Mains connector frame size A5 (IP 55/66)

When disconnector is used (frame size A5) the PE must be mounted on the left side of the drive.

Illustration 8.1: Mains connection frame sizes B1 and B2 (IP

21/NEMA Type 1 and IP 55/66/ NEMA Type 12).

Illustration 8.2: Mains connection frame size B3 (IP20).

Illustration 8.3: Mains connection frame size B4 (IP20).

Illustration 8.4: Mains connection frame size C1 and C2 (IP

21/ NEMA Type 1 and IP 55/66/ NEMA Type 12).
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Illustration 8.5: Mains connection frame size C3 (IP20). Illustration 8.6: Mains connection frame size C4 (IP20).

Usually the power cables for mains are unshielded cables.

8.1.3 Motor Connection 

NB!

Motor cable must be screened/armoured. If an unscreened/unarmoured cable is used, some EMC requirements are not complied with.

Use a screened/armoured motor cable to comply with EMC emission specifications. For more information, see EMC Test Results.

See section General Specifications for correct dimensioning of motor cable cross-section and length.

Screening of cables: Avoid installation with twisted screen ends (pigtails). They spoil the screening effect at higher frequencies. If it is necessary to

break the screen to install a motor isolator or motor contactor, the screen must be continued at the lowest possible HF impedance.

Connect the motor cable screen to both the decoupling plate of the frequency converter and to the metal housing of the motor.

Make the screen connections with the largest possible surface area (cable clamp). This is done by using the supplied installation devices in the frequency

converter.

If it is necessary to split the screen to install a motor isolator or motor relay, the screen must be continued with the lowest possible HF impedance.

Cable-length and cross-section: The frequency converter has been tested with a given length of cable and a given cross-section of that cable. If the

cross-section is increased, the cable capacitance - and thus the leakage current - may increase, and the cable length must be reduced correspondingly.

Keep the motor cable as short as possible to reduce the noise level and leakage currents.

Switching frequency: When frequency converters are used together with Sine-wave filters to reduce the acoustic noise from a motor, the switching

frequency must be set according to the Sine-wave filter instruction in par. 14-01 Switching Frequency.

1. Fasten decoupling plate to the bottom of the frequency converter with screws and washers from the accessory bag.

2. Attach motor cable to terminals 96 (U), 97 (V), 98 (W).

3. Connect to earth connection (terminal 99) on decoupling plate with screws from the accessory bag.

4. Insert plug connectors 96 (U), 97 (V), 98 (W) (up to 7.5 kW) and motor cable to terminals labelled MOTOR.

5. Fasten screened cable to decoupling plate with screws and washers from the accessory bag.

All types of three-phase asynchronous standard motors can be connected to the frequency converter. Normally, small motors are star-connected (230/400

V, Y). Large motors are normally delta-connected (400/690 V, ). Refer to the motor name plate for correct connection mode and voltage.
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Illustration 8.7: Motor connection for A1, A2 and A3

Illustration 8.8: Motor connection for frame size A5 (IP

55/66/NEMA Type 12)

Illustration 8.9: Motor connection for frame size B1 and B2

(IP 21/ NEMA Type 1, IP 55/ NEMA Type 12 and IP66/ NEMA

Type 4X)
Illustration 8.10: Motor connection for frame size B3.

Illustration 8.11: Motor connection for frame size B4 .
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Illustration 8.12: Motor connection frame size C1 and C2 (IP

21/ NEMA Type 1 and IP 55/66/ NEMA Type 12)

Illustration 8.13: Motor connection for frame size C3 and C4.

Illustration 8.14: Cable entry holes for frame size B1. The

suggested use of the holes are purely recommendations and

other solutions are possible.

Illustration 8.15: Cable entry holes for frame size B2. The

suggested use of the holes are purely recommendations and

other solutions are possible.

Illustration 8.16: Cable entry holes for frame size C1. The

suggested use of the holes are purely recommendations and

other solutions are possible.

Illustration 8.17: Cable entry holes for frame size C2. The

suggested use of the holes are purely recommendations and

other solutions are possible.

Term. no. 96 97 98 99   
 U V W PE1)  Motor voltage 0-100% of mains voltage.

3 wires out of motor  
 U1 V1 W1

PE1)  Delta-connected
W2 U2 V2  6 wires out of motor

 U1 V1 W1 PE1)  Star-connected U2, V2, W2
U2, V2 and W2 to be interconnected separately.

1)Protected Earth Connection
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NB!

In motors without phase insulation paper or other in-

sulation reinforcement suitable for operation with volt-

age supply (such as a frequency converter), fit a Sine-

wave filter on the output of the frequency converter.

8.1.4 Relay Connection 

To set relay output, see par. group 5-4* Relays.
No. 01 - 02 make (normally open)
 01 - 03 break (normally closed)
 04 - 05 make (normally open)
 04 - 06 break (normally closed)

Terminals for relay connection
(Frame sizes A1, A2 and A3).

Terminals for relay connection
(Frame sizes A5, B1 and B2).
 

Terminals for relay connection
(Frame sizes C1 and C2).
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8.2 Connections - Frame sizes D, E and F

8.2.1 Torque

When tightening all electrical connections it is very important to tighten

with the correct torque. Too low or too high torque results in a bad elec-

trical connection. Use a torque wrench to ensure correct torque

Illustration 8.18: Always use a torque wrench to tighten the

bolts.

Frame size Terminal Torque Bolt size

D1, D2, D3 and D4 Mains

Motor
19 Nm (168 in-lbs) M10

Load sharing

Brake
9.5 (84 in-lbs) M8

E1 and E2 Mains

Motor

Load sharing

19 NM (168 in-lbs) M10

Brake 9.5 (84 in-lbs) M8

F1, F2, F3 and F4 Mains

Motor
19 Nm (168 in-lbs) M10

Load sharing

Brake

Regen

19 Nm (168 in-lbs)

9.5 Nm (84 in-lbs)

19 Nm (168 in-lbs)

M10

M8

M10

Table 8.1: Torque for terminals

8.2.2 Power Connections

Cabling and Fusing

NB!

Cables General

All cabling must comply with national and local regulations on cable cross-sections and ambient temperature. Copper (75°C) conductors

are recommended.

The power cable connections are situated as shown below. Dimensioning of cable cross section must be done in accordance with the current ratings and

local legislation. See the Specifications section for details.

For protection of the frequency converter, the recommended fuses must be used or the unit must be with built-in fuses. Recommended fuses can be

seen in the tables of the fuse section. Always ensure that proper fusing is made according to local regulation.

The mains connection is fitted to the mains switch if this is included.
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NB!

The motor cable must be screened/armoured. If an unscreened/unarmoured cable is used, some EMC requirements are not complied

with. Use a screened/armoured motor cable to comply with EMC emission specifications. For more information, see EMC specifica-

tions in the Design Guide.

See section General Specifications for correct dimensioning of motor cable cross-section and length.

Screening of cables:

Avoid installation with twisted screen ends (pigtails). They spoil the screening effect at higher frequencies. If it is necessary to break the screen to install

a motor isolator or motor contactor, the screen must be continued at the lowest possible HF impedance.

Connect the motor cable screen to both the de-coupling plate of the frequency converter and to the metal housing of the motor.

Make the screen connections with the largest possible surface area (cable clamp). This is done by using the supplied installation devices within the

frequency converter.

Cable-length and cross-section:

The frequency converter has been EMC tested with a given length of cable. Keep the motor cable as short as possible to reduce the noise level and

leakage currents.

Switching frequency:

When frequency converters are used together with Sine-wave filters to reduce the acoustic noise from a motor, the switching frequency must be set

according to the instruction in par. 14-01 Switching Frequency.

Term. no. 96 97 98 99   
 U V W PE1)  Motor voltage 0-100% of mains voltage.

3 wires out of motor  
 U1 V1 W1

PE1)  Delta-connected
W2 U2 V2  6 wires out of motor

 U1 V1 W1 PE1)  Star-connected U2, V2, W2
U2, V2 and W2 to be interconnected separately.

1)Protected Earth Connection

NB!

In motors without phase insulation paper or other in-

sulation reinforcement suitable for operation with volt-

age supply (such as a frequency converter), fit a Sine-

wave filter on the output of the frequency converter.
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Illustration 8.19: Compact IP 21 (NEMA 1) and IP 54 (NEMA 12), frame size D1

Illustration 8.20: Compact IP 21 (NEMA 1) and IP 54 (NEMA 12) with disconnect, fuse and RFI filter, frame size D2
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Illustration 8.21: Compact IP 00 (Chassis), frame size D3

Illustration 8.22: Compact IP 00 (Chassis) with disconnect, fuse and RFI filter, frame size D4

1) AUX Relay 5) Brake

 01 02 03   -R +R   

 04 05 06   81 82   

2) Temp Switch 6) SMPS Fuse (see fuse tables for part number)

 106 104 105  7) AUX Fan

3) Line  100 101 102 103

 R S T   L1 L2 L1 L2

 91 92 93  8) Fan Fuse (see fuse tables for part number)

 L1 L2 L3  9) Mains ground

4) Load sharing   10) Motor  

 -DC +DC    U V W  

 88 89    96 97 98  

      T1 T2 T3  
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Illustration 8.23: Position of earth terminals IP00, frame

sizes D Illustration 8.24: Position of earth terminals IP21 (NEMA

type 1) and IP54 (NEMA type 12)

NB!

D2 and D4 shown as examples. D1 and D3 are equivalent.

Illustration 8.25: Compact IP 21 (NEMA 1) and IP 54 (NEMA 12) frame size E1

8 Electrical Installation FC 300 Design Guide

144 MG.33.BB.02 - VLT® is a registered Danfoss trademark

8  

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 306 of 1387



Illustration 8.26: Compact IP 00 (Chassis) with disconnect, fuse and RFI filter, frame size E2

1) AUX Relay 5) Load sharing

 01 02 03   -DC +DC   

 04 05 06   88 89   

2) Temp Switch 6) SMPS Fuse (see fuse tables for part number)

 106 104 105  7) Fan Fuse (see fuse tables for part number)

3) Line 8) AUX Fan

 R S T   100 101 102 103

 91 92 93   L1 L2 L1 L2

 L1 L2 L3  9) Mains ground

4) Brake 10) Motor  

 -R +R    U V W  

 81 82    96 97 98  

      T1 T2 T3  

Illustration 8.27: Position of earth terminals IP00, frame sizes E
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Illustration 8.28: Rectifier Cabinet, frame size F1, F2, F3 and F4

1) 24 V DC, 5 A 5) Loadsharing

 T1 Output Taps  -DC +DC  

 Temp Switch  88 89  

 106 104 105 6) Control Transformer Fuses (2 or 4 pieces). See fuse tables for part numbers

2) Manual Motor Starters 7) SMPS Fuse. See fuse tables for part numbers

3) 30 A Fuse Protected Power Terminals 8) Manual Motor Controller fuses (3 or 6 pieces). See fuse tables for part numbers

4) Line 9) Line Fuses, F1 and F2 frame (3 pieces). See fuse tables for part numbers

 R S T 10) 30 Amp Fuse Protected Power fuses

 L1 L2 L3     
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Illustration 8.29: Inverter Cabinet, frame size F1 and F3

1) External Temperature Monitoring 6) Motor

2) AUX Relay  U V W  

 01 02 03   96 97 98  

 04 05 06   T1 T2 T3  

3) NAMUR 7) NAMUR Fuse. See fuse tables for part numbers

4) AUX Fan  8) Fan Fuses. See fuse tables for part numbers

 100 101 102 103 9) SMPS Fuses. See fuse tables for part numbers

 L1 L2 L1 L2      

5) Brake      

 -R +R        

 81 82        
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Illustration 8.30: Inverter Cabinet, frame size F2 and F4

1) External Temperature Monitoring 6) Motor

2) AUX Relay  U V W  

 01 02 03   96 97 98  

 04 05 06   T1 T2 T3  

3) NAMUR 7) NAMUR Fuse. See fuse tables for part numbers

4) AUX Fan  8) Fan Fuses. See fuse tables for part numbers

 100 101 102 103 9) SMPS Fuses. See fuse tables for part numbers

 L1 L2 L1 L2      

5) Brake      

 -R +R        

 81 82        
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Illustration 8.31: Options Cabinet, frame size F3 and F4

1) Pilz Relay Terminal 4) Safety Relay Coil Fuse with PILS Relay

2) RCD or IRM Terminal  See fuse tables for part numbers

3) Mains 5) Line Fuses, F3 and F4 (3 pieces)

 R S T   See fuse tables for part numbers

 91 92 93  6) Contactor Relay Coil (230 VAC). N/C and N/O Aux Contacts

 L1 L2 L3  7) Circuit Breaker Shunt Trip Control Terminals (230 VAC or 230 VDC)
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8.2.3 Shielding against Electrical Noise

Before mounting the mains power cable, mount the EMC metal cover to ensure best EMC performance.

NOTE: The EMC metal cover is only included in units with an RFI filter.

Illustration 8.32: Mounting of EMC shield.

8.2.4 External Fan Supply

In case the frequency converter is supplied by DC or if the fan must run independently of the power supply, an external power supply can be applied.

The connection is made on the power card.

Terminal No. Function

100, 101

102, 103

Auxiliary supply S, T

Internal supply S, T

The connector located on the power card provides the connection of line voltage for the cooling fans. The fans are connected from factory to be supplied

form a common AC line (jumpers between 100-102 and 101-103). If external supply is needed, the jumpers are removed and the supply is connected

to terminals 100 and 101. A 5 Amp fuse should be used for protection. In UL applications this should be LittleFuse KLK-5 or equivalent.
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8.3 Fuses
Branch circuit protection:

In order to protect the installation against electrical and fire hazard, all branch circuits in an installation, switch gear, machines etc., must be short-circuited

and overcurrent protected according to national/international regulations.

Short-circuit protection:

The frequency converter must be protected against short-circuit to avoid electrical or fire hazard. Danfoss recommends using the fuses mentioned below

to protect service personnel and equipment in case of an internal failure in the drive. The frequency converter provides full short-circuit protection in case

of a short-circuit on the motor output.

Overcurrent protection:

Provide overload protection to avoid fire hazard due to overheating of the cables in the installation. The frequency converter is equipped with an internal

overcurrent protection that can be used for upstream overload protection (UL-applications excluded). See par. 4-18 Current Limit. Moreover, fuses or

circuit breakers can be used to provide the overcurrent protection in the installation. Overcurrent protection must always be carried out according to

national regulations.

Non UL compliance

If UL/cUL is not to be complied with, we recommend using the following fuses, which will ensure compliance with EN50178:

In case of malfunction, not following the recommendation may result in unnecessary damage to the frequency converter.

Max. fuse size1) Voltage Type
K25-K75 10A 200-240 V type gG
1K1-2K2 20A 200-240 V type gG
3K0-3K7 32A 200-240 V type gG
5K5-7K5 63A 380-500 V type gG
11K 80A 380-500 V type gG
15K-18K5 125A 380-500 V type gG
22K 160A 380-500 V type aR
30K 200A 380-500 V type aR
37K 250A 380-500 V type aR

1) Max. fuses - refer to national/international regulations to select an appropriate fuse size.

Max. fuse size1) Voltage Type
K37-1K5 10A 380-500 V type gG
2K2-4K0 20A 380-500 V type gG
5K5-7K5 32A 380-500 V type gG
11K-18K 63A 380-500 V type gG
22K 80A 380-500 V type gG
30K 100A 380-500 V type gG
37K 125A 380-500 V type gG
45K 160A 380-500 V type aR
55K-75K 250A 380-500 V type aR

P90 - P200 380 - 500 V type gG

P250 - P400 380 - 500 V type gR
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UL Compliance

The fuses below are suitable for use on a circuit capable of delivering 100,000 Arms (symmetrical), 240V, or 480V, or 500V, or 600V depending on the

drive voltage rating. With the proper fusing the drive Short Circuit Current Rating (SCCR) is 100,000 Arms.

200-240 V

Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
kW Type RK1 Type J Type T Type CC Type CC Type CC
K25-K37 KTN-R05 JKS-05 JJN-06 FNQ-R-5 KTK-R-5 LP-CC-5
K55-1K1 KTN-R10 JKS-10 JJN-10 FNQ-R-10 KTK-R-10 LP-CC-10
1K5 KTN-R15 JKS-15 JJN-15 FNQ-R-15 KTK-R-15 LP-CC-15
2K2 KTN-R20 JKS-20 JJN-20 FNQ-R-20 KTK-R-20 LP-CC-20
3K0 KTN-R25 JKS-25 JJN-25 FNQ-R-25 KTK-R-25 LP-CC-25
3K7 KTN-R30 JKS-30 JJN-30 FNQ-R-30 KTK-R-30 LP-CC-30
5K5 KTN-R50 KS-50 JJN-50 - - -
7K5 KTN-R60 JKS-60 JJN-60 - - -
11K KTN-R80 JKS-80 JJN-80 - - -
15K-18K5 KTN-R125 JKS-150 JJN-125 - - -

SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

kW Type RK1 Type RK1 Type CC Type RK1
K25-K37 5017906-005 KLN-R05 ATM-R05 A2K-05R
K55-1K1 5017906-010 KLN-R10 ATM-R10 A2K-10R
1K5 5017906-016 KLN-R15 ATM-R15 A2K-15R
2K2 5017906-020 KLN-R20 ATM-R20 A2K-20R
3K0 5017906-025 KLN-R25 ATM-R25 A2K-25R
3K7 5012406-032 KLN-R30 ATM-R30 A2K-30R
5K5 5014006-050 KLN-R50 - A2K-50R
7K5 5014006-063 KLN-R60 - A2K-60R
11K 5014006-080 KLN-R80 - A2K-80R
15K-18K5 2028220-125 KLN-R125 - A2K-125R

Bussmann SIBA Littel fuse Ferraz-
Shawmut

kW Type JFHR2 Type RK1 JFHR2 JFHR2
22K FWX-150 2028220-150 L25S-150 A25X-150
30K FWX-200 2028220-200 L25S-200 A25X-200
37K FWX-250 2028220-250 L25S-250 A25X-250

KTS-fuses from Bussmann may substitute KTN for 240 V frequency converters.

FWH-fuses from Bussmann may substitute FWX for 240 V frequency converters.

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V frequency converters.

L50S fuses from LITTEL FUSE may substitute L50S fuses for 240 V frequency converters.

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters.

A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240 V frequency converters.

380-500 V, frame sizes A, B and C

Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
kW Type RK1 Type J Type T Type CC Type CC Type CC
K37-1K1 KTS-R6 JKS-6 JJS-6 FNQ-R-6 KTK-R-6 LP-CC-6
1K5-2K2 KTS-R10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
3K0 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4K0 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20
5K5 KTS-R25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
7K5 KTS-R30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
11K KTS-R40 JKS-40 JJS-40 - - -
15K KTS-R50 JKS-50 JJS-50 - - -
18K KTS-R60 JKS-60 JJS-60 - - -
22K KTS-R80 JKS-80 JJS-80 - - -
30K KTS-R100 JKS-100 JJS-100 - - -
37K KTS-R125 JKS-150 JJS-150 - - -
45K KTS-R150 JKS-150 JJS-150 - - -
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SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

kW Type RK1 Type RK1 Type CC Type RK1
K37-1K1 5017906-006 KLS-R6 ATM-R6 A6K-6R
1K5-2K2 5017906-010 KLS-R10 ATM-R10 A6K-10R
3K0 5017906-016 KLS-R15 ATM-R15 A6K-15R
4K0 5017906-020 KLS-R20 ATM-R20 A6K-20R
5K5 5017906-025 KLS-R25 ATM-R25 A6K-25R
7K5 5012406-032 KLS-R30 ATM-R30 A6K-30R
11K 5014006-040 KLS-R40 - A6K-40R
15K 5014006-050 KLS-R50 - A6K-50R
18K 5014006-063 KLS-R60 - A6K-60R
22K 2028220-100 KLS-R80 - A6K-80R
30K 2028220-125 KLS-R100 - A6K-100R
37K 2028220-125 KLS-R125 - A6K-125R
45K 2028220-160 KLS-R150 - A6K-150R

Bussmann Bussmann Bussmann Bussmann
kW JFHR2 Type H Type T JFHR2
55K FWH-200 - - -
75K FWH-250 - - -

SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

kW Type RK1 JFHR2 JFHR2 JFHR2
55K 2028220-200 L50S-225 - A50-P225
75K 2028220-250 L50S-250 A50-P250

Ferraz-Shawmut A50QS fuses may be substituted for A50P fuses.

170M fuses shown from Bussmann use the -/80 visual indicator. –TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and

amperage may be substituted.

525 - 600V, frame sizes A, B and C

Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
kW Type RK1 Type J Type T Type CC Type CC Type CC
K75-1K5 KTS-R-5 JKS-5 JJS-6 FNQ-R-5 KTK-R-5 LP-CC-5
2K2-4K0 KTS-R10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
5K5-7K5 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20

SIBA Littel fuse Ferraz-
Shawmut

kW Type RK1 Type RK1 Type RK1
K75-1K5 5017906-005 KLSR005 A6K-5R
2K2-4K0 5017906-010 KLSR010 A6K-10R
5K5-7K5 5017906-020 KLSR020 A6K-20R

Bussmann SIBA Ferraz-
Shawmut

kW JFHR2 Type RK1 Type RK1
P37K 170M3013 2061032.125 6.6URD30D08A0125
P45K 170M3014 2061032.160 6.6URD30D08A0160
P55K 170M3015 2061032.200 6.6URD30D08A0200
P75K 170M3015 2061032.200 6.6URD30D08A0200
P90K 170M3016 2061032.250 6.6URD30D08A0250
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380-500 V, frame sizes D, E and F

Size/
Type

Bussmann
E1958

JFHR2**

Bussmann
E4273

T/JDDZ**

SIBA
E180276
RKI/JDDZ

LittelFuse
E71611
JFHR2**

Ferraz-
Shawmut
E60314
JFHR2**

Bussmann
E4274

H/JDDZ**

Bussmann
E125085
JFHR2*

Internal
Option

Bussmann

P90K FWH-
300

JJS-
300

2028220-
315

L50S-300 A50-P300 NOS-
300

170M3017 170M3018

P110 FWH-
350

JJS-
350

2028220-
315

L50S-350 A50-P350 NOS-
350

170M3018 170M3018

P132 FWH-
400

JJS-
400

206xx32-
400

L50S-400 A50-P400 NOS-
400

170M4012 170M4016

P160 FWH-
500

JJS-
500

206xx32-
500

L50S-500 A50-P500 NOS-
500

170M4014 170M4016

P200 FWH-
600

JJS-
600

206xx32-
600

L50S-600 A50-P600 NOS-
600

170M4016 170M4016

Table 8.2: Frame size D, Line fuses, 380-500 V

Size/Type Bussmann PN* Rating Ferraz Siba

P250 170M4017 700 A, 700 V 6.9URD31D08A0700 20 610 32.700

P315 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900

P355 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900
P400 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900

Table 8.3: Frame size E, Line fuses, 380-500 V

Size/Type Bussmann PN* Rating Siba Internal Bussmann Option

P450 170M7081 1600 A, 700 V 20 695 32.1600 170M7082

P500 170M7081 1600 A, 700 V 20 695 32.1600 170M7082

P560 170M7082 2000 A, 700 V 20 695 32.2000 170M7082
P630 170M7082 2000 A, 700 V 20 695 32.2000 170M7082
P710 170M7083 2500 A, 700 V 20 695 32.2500 170M7083
P800 170M7083 2500 A, 700 V 20 695 32.2500 170M7083

Table 8.4: Frame size F, Line fuses, 380-500 V

Size/Type Bussmann PN* Rating Siba

P450 170M8611 1100 A, 1000 V 20 781 32.1000

P500 170M8611 1100 A, 1000 V 20 781 32.1000

P560 170M6467 1400 A, 700 V 20 681 32.1400
P630 170M6467 1400 A, 700 V 20 681 32.1400
P710 170M8611 1100 A, 1000 V 20 781 32.1000
P800 170M6467 1400 A, 700 V 20 681 32.1400

Table 8.5: Frame size F, Inverter module DC Link Fuses, 380-500 V

*170M fuses from Bussmann shown use the -/80 visual indicator, -TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and amperage

may be substituted for external use

**Any minimum 500 V UL listed fuse with associated current rating may be used to meet UL requirements.
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525-690 V, frame sizes D, E and F

Size/Type
Bussmann
E125085
JFHR2

Amps
SIBA

E180276
JFHR2

Ferraz-Shawmut
E76491
JFHR2

Internal
Option

Bussmann
P37K 170M3013 125 2061032.125 6.6URD30D08A0125 170M3015

P45K 170M3014 160 2061032.16 6.6URD30D08A0160 170M3015

P55K 170M3015 200 2061032.2 6.6URD30D08A0200 170M3015

P75K 170M3015 200 2061032.2 6.6URD30D08A0200 170M3015

P90K 170M3016 250 2061032.25 6.6URD30D08A0250 170M3018

P110 170M3017 315 2061032.315 6.6URD30D08A0315 170M3018

P132 170M3018 350 2061032.35 6.6URD30D08A0350 170M3018

P160 170M4011 350 2061032.35 6.6URD30D08A0350 170M5011
P200 170M4012 400 2061032.4 6.6URD30D08A0400 170M5011
P250 170M4014 500 2061032.5 6.6URD30D08A0500 170M5011
P315 170M5011 550 2062032.55 6.6URD32D08A550 170M5011

Table 8.6: Frame size D, 525-690 V

Size/Type Bussmann PN* Rating Ferraz Siba

P355 170M4017 700 A, 700 V 6.9URD31D08A0700 20 610 32.700

P400 170M4017 700 A, 700 V 6.9URD31D08A0700 20 610 32.700

P500 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900
P560 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900

Table 8.7: Frame size E, 525-690 V

Size/Type Bussmann PN* Rating Siba Internal Bussmann Option

P630 170M7081 1600 A, 700 V 20 695 32.1600 170M7082

P710 170M7081 1600 A, 700 V 20 695 32.1600 170M7082

P800 170M7081 1600 A, 700 V 20 695 32.1600 170M7082
P900 170M7081 1600 A, 700 V 20 695 32.1600 170M7082
P1M0 170M7082 2000 A, 700 V 20 695 32.2000 170M7082

Table 8.8: Frame size F, Line fuses, 525-690 V

Size/Type Bussmann PN* Rating Siba

P630 170M8611 1100 A, 1000 V 20 781 32. 1000

P710 170M8611 1100 A, 1000 V 20 781 32. 1000

P800 170M8611 1100 A, 1000 V 20 781 32. 1000
P900 170M8611 1100 A, 1000 V 20 781 32. 1000
P1M0 170M8611 1100 A, 1000 V 20 781 32. 1000

Table 8.9: Frame size F, Inverter module DC Link Fuses, 525-690 V

*170M fuses from Bussmann shown use the -/80 visual indicator, -TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and amperage

may be substituted for external use.

Suitable for use on a circuit capable of delivering not more than 100 000 rms symmetrical amperes, 500/600/690 Volts maximum when protected by the

above fuses.

Supplementary fuses

Frame size Bussmann PN* Rating

D, E and F KTK-4 4 A, 600 V

Table 8.10: SMPS Fuse
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Size/Type Bussmann PN* LittelFuse Rating

P90K-P250, 380-500 V KTK-4 4 A, 600 V

P37K-P400, 525-690 V KTK-4 4 A, 600 V

P315-P800, 380-500 V KLK-15 15A, 600 V

P500-P1M0, 525-690 V KLK-15 15A, 600 V

Table 8.11: Fan Fuses

Size/Type Bussmann PN* Rating Alternative Fuses

2.5-4.0 A Fuse P450-P800, 380-500 V LPJ-6 SP or SPI 6 A, 600 V Any listed Class J Dual Ele-
ment, Time Delay, 6A

 P630-P1M0, 525-690 V LPJ-10 SP or SPI 10 A, 600 V Any listed Class J Dual Ele-
ment, Time Delay, 10 A

4.0-6.3 A Fuse P450-P800, 380-500 V LPJ-10 SP or SPI 10 A, 600 V Any listed Class J Dual Ele-
ment, Time Delay, 10 A

 P630-P1M0, 525-690 V LPJ-15 SP or SPI 15 A, 600 V Any listed Class J Dual Ele-
ment, Time Delay, 15 A

6.3 - 10 A Fuse P450-P800, 380-500 V LPJ-15 SP or SPI 15 A, 600 V Any listed Class J Dual Ele-
ment, Time Delay, 15 A

 P630-P1M0, 525-690 V LPJ-20 SP or SPI 20 A, 600 V Any listed Class J Dual Ele-
ment, Time Delay, 20A

10 - 16 A Fuse P450-P800, 380-500 V LPJ-25 SP or SPI 25 A, 600 V Any listed Class J Dual Ele-
ment, Time Delay, 25 A

 P630-P1M0, 525-690 V LPJ-20 SP or SPI 20 A, 600 V Any listed Class J Dual Ele-
ment, Time Delay, 20 A

Table 8.12: Manual Motor Controller Fuses

Frame size Bussmann PN* Rating Alternative Fuses

F LPJ-30 SP or SPI 30 A, 600 V Any listed Class J Dual Element, Time
Delay, 30 A

Table 8.13: 30 A Fuse Protected Terminal Fuse

Frame size Bussmann PN* Rating Alternative Fuses

F LPJ-6 SP or SPI 6 A, 600 V Any listed Class J Dual Element, Time
Delay, 6 A

Table 8.14: Control Transformer Fuse

Frame size Bussmann PN* Rating

F GMC-800MA 800 mA, 250 V

Table 8.15: NAMUR Fuse

Frame size Bussmann PN* Rating Alternative Fuses

F LP-CC-6 6 A, 600 V Any listed Class CC, 6 A

Table 8.16: Safety Relay Coil Fuse with PILS Relay

8.4 Disconnectors, circuit breakers and contactors

8.4.1 Mains Disconnectors 

Assembling of IP55 / NEMA Type 12 (A5 housing) with mains disconnector

Mains switch is placed on left side on frame sizes B1, B2, C1 and C2 . Mains switch on A5 frames is placed on right side
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Frame size: Type:

A5 Kraus&Naimer KG20A T303

B1 Kraus&Naimer KG64 T303

B2 Kraus&Naimer KG64 T303

C1 30 kW High Overload Kraus&Naimer KG100 T303

C1 37-45 kW High Overload Kraus&Naimer KG105 T303

C2 55 kW High Overload Kraus&Naimer KG160 T303

C2 75 kW High Overload Kraus&Naimer KG250 T303

8.4.2 Mains disconnectors - frame size D, E and F

Frame size Power & Voltage Type

D1/D3 P90K-P110 380-500V & P90K-P132 525-690V ABB OETL-NF200A

D2/D4 P132-P200 380-500V & P160-P315 525-690V ABB OETL-NF400A

E1/E2 P250 380-500V & P355-P560 525-690V ABB OETL-NF600A

E1/E2 P315-P400 380-500V ABB OETL-NF800A

F3 P450 380-500V & P630-P710 525-690V Merlin Gerin NPJF36000S12AAYP*

F4 P500-P630 380-500V & P800 525-690V Merlin Gerin NRK36000S20AAYP*

F4 P710-P800 380-500V & P900-P1M0 525-690V Merlin Gerin NRK36000S20AAYP*

* Drive SCCR rating maybe less than 100 kA when this option is added. See the drive label for SCCR rating.

8.4.3 F frame circuit breakers

Frame size Power & Voltage Type

F3 P450 380-500V & P630-P710 525-690V Merlin Gerin NPJF36120U31AABSCYP*

F4 P500-P630 380-500V & P800 525-690V Merlin Gerin NRJF36200U31AABSCYP*

F4 P710 380-500V & P900-P1M0 525-690V Merlin Gerin NRJF36200U31AABSCYP*

F4 P800 380-500V Merlin Gerin NRJF36250U31AABSCYP*

* Drive SCCR rating maybe less than 100 kA when this option is added. See the drive label for SCCR rating.
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8.4.4 F frame mains contactors

Frame size Power & Voltage Type

F3 P450-P500 380-500V & P630-P800 525-690V Eaton XTCE650N22A*

F3 P560 380-500V Eaton XTCE820N22A*

F3 P630 380-500V Eaton XTCEC14P22B*

F4 P900 525-690V Eaton XTCE820N22A*

F4 P710-P800 380-500V & P1M0 525-690V Eaton XTCEC14P22B*

* Drive SCCR rating maybe less than 100 kA when this option is added. See the drive label for SCCR rating.

8.5 Additional motor information

8.5.1 Motor cable

The motor must be connected to terminals U/T1/96, V/T2/97, W/T3/98. Earth to terminal 99. All types of three-phase asynchronous standard motors

can be used with a frequency converter unit. The factory setting is for clockwise rotation with the frequency converter output connected as follows:

Terminal No. Function

96, 97, 98, 99 Mains U/T1, V/T2, W/T3

Earth

• Terminal U/T1/96 connected to U-phase

• Terminal V/T2/97 connected to V-phase

• Terminal W/T3/98 connected to W-phase

The direction of rotation can be changed by switching two phases in the motor cable or by changing the setting of par. 4-10 Motor Speed Direction.

Motor rotation check can be performed using par. 1-28 Motor Rotation

Check and following the steps shown in the display.

F frame Requirements

F1/F3 requirements: Motor phase cable quantities must be 2, 4, 6, or 8 (multiples of 2) to obtain equal amount of wires attached to both inverter

module terminals. The cables are required to be equal length within 10% between the inverter module terminals and the first common point of a phase.

The recommended common point is the motor terminals.

F2/F4 requirements: Motor phase cable quantities must be 3, 6, 9, or 12 (multiples of 3) to obtain equal amount of wires attached to each inverter

module terminal. The wires are required to be equal length within 10% between the inverter module terminals and the first common point of a phase.

The recommended common point is the motor terminals.

Output junction box requirements: The length, minimum 2.5 meters, and quantity of cables must be equal from each inverter module to the common

terminal in the junction box.
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NB!

If a retrofit applications requires unequal amount of wires per phase please consult the factory for requirements.

8.5.2 Motor Thermal Protection 

The electronic thermal relay in the frequency converter has received UL-approval for single motor protection, when par. 1-90 Motor Thermal Protec-

tionis set for ETR Trip and par. 1-24 Motor Current is set to the rated motor current (see motor name plate).

For thermal motor protection it is also possible to use the MCB 112 PTC Thermistor Card option. This card provides ATEX certificate to protect motors in

explosion hazardous areas, Zone 1/21 and Zone 2/22. Please refer to the Design Guide for further information.

8.5.3 Parallel Connection of Motors

The frequency converter can control several parallel-connected motors.

The total current consumption of the motors must not exceed the rated

output current IINV for the frequency converter.

This is only recommended when U/f is selected in par. 1-01 Motor Control

Principle.

NB!

Installations with cables connected in a common joint

as in illustration 1 is only recommended for short cable

lengths.

NB!

When motors are connected in parallel, par. 1-02 Flux

Motor Feedback Source cannot be used, and par.

1-01 Motor Control Principle must be set to Special

motor characteristics (U/f).

Problems may arise at start and at low RPM values if motor sizes are widely different because small motors' relatively high ohmic resistance in the stator

calls for a higher voltage at start and at low RPM values.

The electronic thermal relay (ETR) of the frequency converter cannot be used as motor protection for the individual motor of systems with parallel-

connected motors. Provide further motor protection by e.g. thermistors in each motor or individual thermal relays. (Circuit breakers are not suitable as

protection).
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8.5.4 Motor Insulation

For motor cable lengths  the maximum cable length listed in the General Specifications tables the following motor insulation ratings are recommended

because the peak voltage can be up to twice the DC link voltage, 2.8 times the mains voltage, due to transmission line effects in the motor cable. If a

motor has lower insulation rating it recommended to use a du/dt or sine wave filter.

Nominal Mains Voltage Motor Insulation

UN  420 V Standard ULL = 1300 V

420 V < UN  500 V Reinforced ULL = 1600 V

500 V < UN  600 V Reinforced ULL = 1800 V

600 V < UN  690 V Reinforced ULL = 2000 V

8.5.5 Motor Bearing Currents

All motors installed with FC302 90kW or higher power drives should have NDE (Non-Drive End) insulated bearings installed to eliminate circulating bearing

currents. To minimize DE (Drive End) bearing and shaft currents proper grounding of the drive, motor, driven machine, and motor to the driven machine

is required.

Standard Mitigation Strategies:

- Apply rigorous installation procedures

- Lower the IGBT switching frequency

- Use an insulated bearing

- Modify the inverter waveform, 60 AVM vs. SFAVM

- Install a shaft grounding system

- Apply conductive lubrication grease
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8.6 Control cables and terminals

8.6.1 Access to Control Terminals 

All terminals to the control cables are located underneath the terminal cover on the front of the frequency converter. Remove the terminal cover by means

of a screwdriver (see illustration).

Illustration 8.33: Frame sizes A1, A2, A3,B3, B4, C3 and C4 Illustration 8.34: Frame sizes A5, B1, B2, C1 and C2

8.6.2 Control cable routing

Tie down all control wires to the designated control cable routing as

shown in the picture. Remember to connect the shields in a proper way

to ensure optimum electrical immunity.

Fieldbus connection

Connections are made to the relevant options on the control card. For

details see the relevant fieldbus instruction. The cable must be placed to

the left inside the frequency converter and tied down together with other

control wires (see picture).

Illustration 8.35: Wire path for control wiring.
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In the IP 00 (Chassis) and IP 21 (NEMA 1) units it is also possible to

connect the fieldbus from the top of the unit as shown on the picture to

the right. On the IP 21 (NEMA 1) unit a cover plate must be removed.

Kit number for fieldbus top connection: 176F1742

Illustration 8.36: Top connection for fieldbus.

Installation of 24 Volt external DC Supply

Torque: 0.5 - 0.6 Nm (5 in-lbs)

Screw size: M3

No. Function

35 (-), 36 (+) 24 V external DC supply

24 VDC external supply can be used as low-voltage supply to the control card and any option cards installed. This enables full operation of the LCP

(including parameter setting) without connection to mains. Please note that a warning of low voltage will be given when 24 VDC has been connected;

however, there will be no tripping.

Use 24 VDC supply of type PELV to ensure correct galvanic isolation (type PELV) on the control terminals of the frequency converter.

8.6.3 Control Terminals

Control Terminals, FC 301

Drawing reference numbers:

1. 8 pole plug digital I/O.

2. 3 pole plug RS485 Bus.

3. 6 pole analog I/O.

4. USB Connection.

Control Terminals, FC 302

Drawing reference numbers:

1. 10 pole plug digital I/O.

2. 3 pole plug RS485 Bus.

3. 6 pole analog I/O.

4. USB Connection.

Illustration 8.37: Control terminals (all frame sizes)
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8.6.4 Switches S201, S202, and S801 

Switches S201 (A53) and S202 (A54) are used to select a current (0-20 mA) or a voltage (-10 to 10 V) configuration of the analog input terminals 53 and

54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485 port (terminals 68 and 69).

See drawing Diagram showing all electrical terminals in section Electrical Installation.

Default setting:

S201 (A53) = OFF (voltage input)

S202 (A54) = OFF (voltage input)

S801 (Bus termination) = OFF

When changing the function of S201, S202 or S801 be careful not to use force for the switch over. It is recommended to remove the

LCP fixture (cradle) when operating the switches. The switches must not be operated with power on the frequency converter.

FC 300 Design Guide 8 Electrical Installation

MG.33.BB.02 - VLT® is a registered Danfoss trademark 163

  8

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 325 of 1387



8.6.5 Electrical Installation, Control Terminals 

To mount the cable to the terminal:

1. Strip insulation of 9-10 mm

2. Insert a screwdriver1) in the square hole.

3. Insert the cable in the adjacent circular hole.

4. Remove the screw driver. The cable is now mounted to the terminal.

To remove the cable from the terminal:

1. Insert a screwdriver1) in the square hole.

2. Pull out the cable.

1) Max. 0.4 x 2.5 mm

1.

2. 3.
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8.6.6 Basic Wiring Example 

1. Mount terminals from the accessory bag to the front of the fre-

quency converter.

2. Connect terminals 18, 27 and 37 (FC 302 only) to +24 V (ter-

minal 12/13)

Default settings:

18 = Start, par. 5-10 Terminal 18 Digital Input [9]

27 = Stop inverse, par. 5-12 Terminal 27 Digital Input [6]

37 = safe stop inverse
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8.6.7 Electrical Installation, Control Cables 

Illustration 8.38: Diagram showing all electrical terminals without options.

Terminal 37 is the input to be used for Safe Stop. For instructions on Safe Stop installation please refer to the section Safe Stop Installa-

tion of the Design Guide.

* Terminal 37 is not included in FC 301 (Except FC 301 A1, which includes Safe Stop).

Terminal 29 and Relay 2, are not included in FC 301.

Very long control cables and analogue signals may in rare cases and depending on installation result in 50/60 Hz earth loops due to noise from mains

supply cables.

If this occurs, it may be necessary to break the screen or insert a 100 nF capacitor between screen and chassis.

The digital and analogue inputs and outputs must be connected separately to the common inputs (terminal 20, 55, 39) of the frequency converter to

avoid ground currents from both groups to affect other groups. For example, switching on the digital input may disturb the analog input signal.
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Input polarity of control terminals

NB!

Control cables must be  screened/armoured.

See section entitled Earthing of Screened/Armoured Control Cables for

the correct termination of control cables.
130BA681.10

130BA681.10
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8.6.8 Relay Output

Relay 1

• Terminal 01: common

• Terminal 02: normal open 240 V AC

• Terminal 03: normal closed 240 V AC

Relay 2 (Not FC 301)

• Terminal 04: common

• Terminal 05: normal open 400 V AC

• Terminal 06: normal closed 240 V AC

Relay 1 and relay 2 are programmed in par. 5-40 Function Relay, par.

5-41 On Delay, Relay, and par. 5-42 Off Delay, Relay.

Additional relay outputs by using option module MCB 105.

8.6.9 Brake Resistor Temperature Switch

Torque: 0.5-0.6 Nm (5 in-lbs)

Screw size: M3

This input can be used to monitor the temperature of an externally connected brake resistor. If the input between 104 and 106 is established, the

frequency converter will trip on warning / alarm 27, “Brake IGBT”. If the connection is closed between 104 and 105, the frequency converter will trip on

warning / alarm 27, “Brake IGBT”.

Normally closed: 104-106 (factory installed jumper)

Normally open: 104-105

Terminal No. Function

106, 104, 105 Brake resistor temperature switch.

If the temperature of the brake resistor gets too high

and the thermal switch drops out, the frequency con-

verter will stop braking. The motor will start coasting.

A KLIXON switch must be installed that is `normally

closed'. If this function is not used, 106 and 104 must

be short-circuited together.

8.7 Additional Connections

8.7.1 DC bus connection 

The DC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source.

Terminal numbers used: 88, 89

Please contact Danfoss if you require further information.
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8.7.2 Load Sharing

Terminal No. Function

88, 89 Loadsharing

The connection cable must be screened and the max. length from the frequency converter to the DC bar is limited to 25 metres (82 feet).

Load sharing enables linking of the DC intermediate circuits of several frequency converters.

Please note that voltages up to 1099 VDC may occur on the terminals.

Load Sharing calls for extra equipment and safety considerations. For further information, see load sharing Instructions MI.50.NX.YY.

Please note that mains disconnect may not isolate the frequency converter due to DC link connection

8.7.3 Installation of Brake Cable

The connection cable to the brake resistor must be screened and the max. length from the frequency converter to the DC bar is limited to 25 metres (82

feet).

1. Connect the screen by means of cable clamps to the conductive

back plate on the frequency converter and to the metal cabinet

of the brake resistor.

2. Size the brake cable cross-section to match the brake torque.

No. Function

81, 82 Brake resistor terminals

See Brake instructions, MI.90.FX.YY and MI.50.SX.YY for more information about safe installation.

NB!

If a short circuit in the brake IGBT occurs, prevent power dissipation in the brake resistor by using a mains switch or contactor to

disconnect the mains for the frequency converter. Only the frequency converter shall control the contactor.

Please note that voltages up to 1099 VDC, depending on the supply voltage, may occur on the terminals.

Frame size F Requirements

The brake resistor(s) must be connected to the brake terminals in each inverter module.

8.7.4 RS 485 Bus Connection

One or more frequency converters can be connected to a control (or

master) using the RS485 standardized interface. Terminal 68 is connec-

ted to the P signal (TX+, RX+), while terminal 69 is connected to the N

signal (TX-,RX-).

If more than one frequency converter is connected to a master, use par-

allel connections.
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In order to avoid potential equalizing currents in the screen, earth the cable screen via terminal 61, which is connected to the frame via an RC-link.

Bus termination

The RS485 bus must be terminated by a resistor network at both ends. For this purpose, set switch S801 on the control card for "ON".

For more information, see the paragraph Switches S201, S202, and S801.

NB!

Communication protocol must be set to FC MC 8-30 Protocol.

8.7.5 How to Connect a PC to the frequency converter

To control the frequency converter from a PC, install the MCT 10 Set-up

Software.

The PC is connected via a standard (host/device) USB cable, or via the

RS485 interface as shown in the section Bus Connection in the Program-

ming Guide.

NB!

The USB connection is galvanically isolated from the

supply voltage (PELV) and other high-voltage termi-

nals. The USB connection is connected to protection

earth on the frequency converter. Use only isolated

laptop as PC connection to the USB connector on the

frequency converter.

Illustration 8.39: USB connection.

8.7.6 The FC 300 PC Software

Data storage in PC via MCT 10 Set-Up Software:

1. Connect a PC to the unit via USB com port

2. Open MCT 10 Set-up Software

3. Select in the “network” section the USB port

4. Choose “Copy”

5. Select the “project” section

6. Choose “Paste”

7. Choose “Save as”

All parameters are now stored.

Data transfer from PC to drive via MCT 10 Set-Up Software:

1. Connect a PC to the unit via USB com port

2. Open MCT 10 Set-up software

3. Choose “Open”– stored files will be shown

4. Open the appropriate file

5. Choose “Write to drive”

All parameters are now transferred to the drive.

A separate manual for MCT 10 Set-up Software is available.
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8.8.1 High Voltage Test 

Carry out a high voltage test by short-circuiting terminals U, V, W, L1, L2 and L3. Energize maximum 2.15 kV DC for 380-500V frequency converters and

2.525 kV DC for 525-690V frequency converters for one second between this short-circuit and the chassis.

NB!

When running high voltage tests of the entire installation, interrupt the mains and motor connection if the leakage currents are too

high.

8.8.2 Earthing

The following basic issues need to be considered when installing a frequency converter, so as to obtain electromagnetic compatibility

(EMC).

• Safety earthing: Please note that the frequency converter has a high leakage current and must be earthed appropriately for safety reasons.

Apply local safety regulations.

• High-frequency earthing: Keep the earth wire connections as short as possible.

Connect the different earth systems at the lowest possible conductor impedance. The lowest possible conductor impedance is obtained by keeping the

conductor as short as possible and by using the greatest possible surface area.

The metal cabinets of the different devices are mounted on the cabinet rear plate using the lowest possible HF impedance. This avoids having different

HF voltages for the individual devices and avoids the risk of radio interference currents running in connection cables that may be used between the

devices. The radio interference will have been reduced.

In order to obtain a low HF impedance, use the fastening bolts of the devices as HF connection to the rear plate. It is necessary to remove insulating

paint or similar from the fastening points.

8.8.3 Safety Earth Connection 

The frequency converter has a high leakage current and must be earthed appropriately for safety reasons acording to EN 50178.

The earth leakage current from the frequency converter exceeds 3.5 mA. To ensure a good mechanical connection from the earth

cable to the earth connection (terminal 95), the cable cross-section must be at least 10 mm2 or 2 rated earth wires terminated sepa-

rately.

8.9 EMC-correct Installation

8.9.1 Electrical Installation - EMC Precautions 

The following is a guideline to good engineering practice when installing frequency converters. Follow these guidelines to comply with EN 61800-3 First

environment. If the installation is in EN 61800-3 Second environment, i.e. industrial networks, or in an installation with its own transformer, deviation

from these guidelines is allowed but not recommended. See also paragraphs CE Labelling, General Aspects of EMC Emission and EMC Test Results.

Good engineering practice to ensure EMC-correct electrical installation:

• Use only braided screened/armoured motor cables  and braided screened/armoured  control cables. The screen should provide a minimum

coverage of 80%. The screen material must be metal, not limited to but typically copper, aluminium, steel or lead. There are no special re-

quirements for the mains cable.

• Installations using rigid metal conduits are not required to use screened cable, but the motor cable must be installed in conduit separate from

the control and mains cables. Full connection of the conduit from the drive to the motor is required. The EMC performance of flexible conduits

varies a lot and information from the manufacturer must be obtained.

• Connect the screen/armour/conduit to earth at both ends for motor cables as well as for control cables. In some cases, it is not possible to

connect the screen in both ends. If so, connect the screen at the frequency converter. See also Earthing of Braided Screened/Armoured Control

Cables.
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• Avoid terminating the screen/armour with twisted ends (pigtails). It increases the high frequency impedance of the screen, which reduces its

effectiveness at high frequencies. Use low impedance  cable clamps or EMC cable glands instead.

• Avoid using unscreened/unarmoured motor or control cables inside cabinets housing the drive(s), whenever this can be avoided.

Leave the screen as close to the connectors as possible.

The illustration shows an example of an EMC-correct electrical installation of an IP 20 frequency converter. The frequency converter is fitted in an

installation cabinet with an output contactor and connected to a PLC, which is installed in a separate cabinet. Other ways of doing the installation may

have just as good an EMC performance, provided the above guide lines to engineering practice are followed.

If the installation is not carried out according to the guideline and if unscreened cables and control wires are used, some emission requirements are not

complied with, although the immunity requirements are fulfilled. See the paragraph EMC test results.

Illustration 8.40: EMC-correct electrical installation of a frequency converter in cabinet.
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8.9.2 Use of EMC-Correct Cables 

Danfoss recommends braided screened/armoured cables to optimise EMC immunity of the control cables and the EMC emission from the motor cables.

The ability of a cable to reduce the in- and outgoing radiation of electric noise depends on the transfer impedance (ZT). The screen of a cable is normally

designed to reduce the transfer of electric noise; however, a screen with a lower transfer impedance (ZT) value is more effective than a screen with a

higher transfer impedance (ZT).

Transfer impedance (ZT) is rarely stated by cable manufacturers but it is often possible to estimate transfer impedance (ZT) by assessing the physical

design of the cable.

Transfer impedance (ZT) can be assessed on the basis of the following factors:

- The conductibility of the screen material.

- The contact resistance between the individual screen conductors.

- The screen coverage, i.e. the physical area of the cable covered by the screen - often stated as a percentage value.

- Screen type, i.e. braided or twisted pattern.

a. Aluminium-clad with copper wire.

b. Twisted copper wire or armoured steel wire cable.

c. Single-layer braided copper wire with varying percentage screen

coverage.

This is the typical Danfoss reference cable.

d. Double-layer braided copper wire.

e. Twin layer of braided copper wire with a magnetic, screened/

armoured intermediate layer.

f. Cable that runs in copper tube or steel tube.

g. Lead cable with 1.1 mm wall thickness.
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8.9.3 Earthing of Screened/Armoured Control Cables 

Generally speaking, control cables must be braided screened/armoured and the screen must be connected by means of a cable clamp at both ends to

the metal cabinet of the unit.

The drawing below indicates how correct earthing is carried out and what to do if in doubt.

a. Correct earthing

Control cables and cables for serial communication must be fit-

ted with cable clamps at both ends to ensure the best possible

electrical contact.

b. Wrong  earthing

Do not use twisted cable ends (pigtails). They increase the

screen impedance at high frequencies.

c. Protection with respect to earth potential between PLC

and

If the earth potential between the frequency converter and the

PLC (etc.) is different, electric noise may occur that will disturb

the entire system. Solve this problem by fitting an equalising

cable, next to the control cable. Minimum cable cross-section:

16 mm 2.

d. For 50/60 Hz earth loops

If very long control cables are used, 50/60 Hz earth loops may

occur. Solve this problem by connecting one end of the screen

to earth via a 100nF capacitor (keeping leads short).

e. Cables for  serial communication

Eliminate low-frequency noise currents between two frequency

converters by connecting one end of the screen to terminal 61.

This terminal is connected to earth via an internal RC link. Use

twisted-pair cables to reduce the differential mode interference

between the conductors.
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8.9.4 RFI Switch

Mains supply isolated from earth

If the frequency converter is supplied from an isolated mains source ( IT mains, floating delta and grounded delta) or TT/TN-S mains with grounded leg,

the RFI switch is recommended to be turned off (OFF) 1) via par. 14-50 RFI Filter. For further reference, see IEC 364-3. In case optimum EMC performance

is needed, parallel motors are connected or the motor cable length is above 25 m, it is recommended to set par. 14-50 RFI Filter to [ON].
1) Not available for 525-600/690 V frequency converters.

In OFF, the internal RFI capacities (filter capacitors) between the chassis and the intermediate circuit are cut off to avoid damage to the intermediate

circuit and to reduce the earth capacity currents (according to IEC 61800-3).

Please also refer to the application note VLT on IT mains, MN.90.CX.02. It is important to use isolation monitors that are capable for use together with

power electronics (IEC 61557-8).

8.10.1 Mains Supply Interference/Harmonics

A frequency converter takes up a non-sinusoidal current from mains,

which increases the input current IRMS. A non-sinusoidal current is trans-

formed by means of a Fourier analysis and split up into sine-wave

currents with different frequencies, i.e. different harmonic currents I N

with 50 Hz as the basic frequency:

Harmonic currents I1 I5 I7

Hz 50 Hz 250 Hz 350 Hz

The harmonics do not affect the power consumption directly but increase

the heat losses in the installation (transformer, cables). Consequently, in

plants with a high percentage of rectifier load, maintain harmonic cur-

rents at a low level to avoid overload of the transformer and high

temperature in the cables.

NB!

Some of the harmonic currents might disturb communication equipment connected to the same transformer or cause resonance in

connection with power-factor correction batteries.

Harmonic currents compared to the RMS input current:
 Input current
IRMS 1.0
I1 0.9
I5 0.4
I7 0.2
I11-49 < 0.1

To ensure low harmonic currents, the frequency converter is equipped with intermediate circuit coils as standard. This normally reduces the input current

I RMS by 40%.

The voltage distortion on the mains supply depends on the size of the

harmonic currents multiplied by the mains impedance for the frequency

in question. The total voltage distortion THD is calculated on the basis of

the individual voltage harmonics using this formula:

THD % = U 2
5  +  U 2

7  +  ...  +  U 2
N

(UN% of U)

8.11.1 Residual Current Device

You can use RCD relays, multiple protective earthing or earthing as extra protection, provided that local safety regulations are complied with.

If an earth fault appears, a DC content may develop in the faulty current.

If RCD relays are used, you must observe local regulations. Relays must be suitable for protection of 3-phase equipment with a bridge rectifier and for

a brief discharge on power-up see section Earth Leakage Current for further information.
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8.12 Final Setup and Test

8.12.1 Final Set-Up and Test

To test the set-up and ensure that the frequency converter is running, follow these steps.

Step 1. Locate the motor name plate

NB!

The motor is either star- (Y) or delta- connected ( ). This information is located on the motor name plate data.

Step 2. Enter the motor name plate data in this parameter list.

To access this list first press the [QUICK MENU] key then select “Q2 Quick

Setup”.

1. par. 1-20 Motor Power [kW]
par. 1-21 Motor Power [HP]

2. par. 1-22 Motor Voltage
3. par. 1-23 Motor Frequency
4. par. 1-24 Motor Current
5. par. 1-25 Motor Nominal Speed

Step 3. Activate the Automatic Motor Adaptation (AMA)

Performing an AMA will ensure optimum performance. The AMA measures the values from the motor model equivalent diagram.

1. Connect terminal 37 to terminal 12 (if terminal 37 is available).

2. Connect terminal 27 to terminal 12 or set par. 5-12 Terminal 27 Digital Input to 'No function'.

3. Activate the AMA par. 1-29 Automatic Motor Adaptation (AMA).

4. Choose between complete or reduced AMA. If a Sine-wave filter is mounted, run only the reduced AMA, or remove the Sine-wave filter during

the AMA procedure.

5. Press the [OK] key. The display shows “Press [Hand on] to start”.

6. Press the [Hand on] key. A progress bar indicates if the AMA is in progress.

Stop the AMA during operation

1. Press the [OFF] key - the frequency converter enters into alarm mode and the display shows that the AMA was terminated by the user.
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Successful AMA

1. The display shows “Press [OK] to finish AMA”.

2. Press the [OK] key to exit the AMA state.

Unsuccessful AMA

1. The frequency converter enters into alarm mode. A description of the alarm can be found in the Warnings and Alarms chapter.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA, before the frequency converter entered alarm

mode. This number along with the description of the alarm will assist you in troubleshooting. If you contact Danfoss for service, make sure to

mention number and alarm description.

NB!

Unsuccessful AMA is often caused by incorrectly registered motor name plate data or a too big difference between the motor power

size and the frequency converter power size.

Step 4. Set speed limit and ramp times

par. 3-02 Minimum Reference
par. 3-03 Maximum Reference

Table 8.17: Set up the desired limits for speed and ramp time.

par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed
Low Limit [Hz]
par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed
High Limit [Hz]

par. 3-41 Ramp 1 Ramp up Time
par. 3-42 Ramp 1 Ramp Down Time
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9 Application Examples

9.1.1 Start/Stop 

Terminal 18 = par. 5-10 Terminal 18 Digital Input [8] Start

Terminal 27 = par. 5-12 Terminal 27 Digital Input [0] No operation (De-

fault coast inverse)

Terminal 37 = Safe stop (where available!)

9.1.2 Pulse Start/Stop 

Terminal 18 = par. 5-10 Terminal 18 Digital InputLatched start, [9]

Terminal 27= par. 5-12 Terminal 27 Digital InputStop inverse, [6]

Terminal 37 = Safe stop (where available!)
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9.1.3 Potentiometer Reference 

Voltage reference via a potentiometer:

Reference Source 1 = [1] Analog input 53 (default)

Terminal 53, Low Voltage = 0 Volt

Terminal 53, High Voltage = 10 Volt

Terminal 53, Low Ref./Feedback = 0 RPM

Terminal 53, High Ref./Feedback = 1500 RPM

Switch S201 = OFF (U)

9.1.4 Encoder Connection

The purpose of this guideline is to ease the set-up of encoder connection to the frequency converter. Before setting up the encoder the basic settings

for a closed loop speed control system will be shown.

Encoder Connection to the frequency converter

24 V incremental encoder. Max. cable length 5 m.  

9.1.5 Encoder Direction

The direction of encoder is determined by which order the pulses are entering the drive.

Clockwise direction means channel A is 90 electrical degrees before channel B.

Counter Clockwise direction means channel B is 90 electrical degrees before A.

The direction determined by looking into the shaft end.
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9.1.6 Closed Loop Drive System

A drive system consist usually of more elements such as:

• Motor

• Add

(Gearbox)

(Mechanical Brake)

• FC 302 AutomationDrive

• Encoder as feed-back system

• Brake resistor for dynamic braking

• Transmission

• Load

Applications demanding mechanical brake control will usually need a

brake resistor.

Illustration 9.1: Basic Set-up for FC 302 Closed Loop

Speed Control

9.1.7 Programming of Torque Limit and Stop  

In applications with an external electro-mechanical brake, such as hoisting applications, it is possible to stop the frequency converter via a 'standard' stop

command and simultaneously activate the external electro-mechanical brake.

The example given below illustrates the programming of frequency converter connections.

The external brake can be connected to relay 1 or 2, see paragraph Control of Mechanical Brake. Program terminal 27 to Coast, inverse [2] or Coast and

Reset, inverse [3], and program terminal 29 to Terminal mode 29 Output [1] and Torque limit & stop [27].

Description:

If a stop command is active via terminal 18 and the frequency converter is not at the torque limit, the motor ramps down to 0 Hz.

If the frequency converter is at the torque limit and a stop command is activated, terminal 29 Output (programmed to Torque limit and stop [27]) is

activated. The signal to terminal 27 changes from 'logic 1' to 'logic 0', and the motor starts to coast, thereby ensuring that the hoist stops even if the

frequency converter itself cannot handle the required torque (i.e. due to excessive overload).

- Start/stop via terminal 18

par. 5-10 Terminal 18 Digital Input Start [8]

- Quickstop via terminal 27

par. 5-12 Terminal 27 Digital Input Coasting Stop, Inverse [2]

- Terminal 29 Output

par. 5-02 Terminal 29 Mode Terminal 29 Mode Output [1]

par. 5-31 Terminal 29 Digital Output Torque Limit & Stop [27]

- Relay output [0] (Relay 1)

par. 5-40 Function Relay Mechanical Brake Control [32]
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9.1.8 Advanced Mechanical Brake Control for Hoisting Applications

1. The vertical movement

In the vertical movement, the key point is that the load must be held, stopped, controlled (raised, lowered) in a perfectly safe mode during the entire

operation.

Because the frequency converter is not a safety device, the crane/lift designer (OEM) must decide on the type and number of safety devices (e.g. speed

switch, emergency brakes etc.) to be used, in order to be able to stop the load in case of emergency or malfunction of the system, according to relevant

national crane/lift regulations.

2. Connecting the mechanical brake to the frequency converter

- The electromagnetic disc brake works by the action of a set of springs and is released when applying voltage to the brake coil.

- This means the motor will brake automatically in case of voltage failure, as a significant safety feature.

- Whenever a mechanical brake is present, it is strongly recommended to use an external contactor, to take over switching on/off the brake.

- Because of inverse voltage peaks during switch on/off, it is recommended to use a diode block mounted on the contactor’s coil, for protection

of the frequency converter.

- The contact 01-02 in the frequency converter stays normally open, so the output is not energized.

- When the START condition comes from the command circuit, the drive closes the 01-02 contact according to the programmed brake logic. The

output is now energized until STOP condition occurs.

- If the frequency converter is in alarm or fault condition, the output relay immediately cuts in.

3. The control parameters

In open loop structure, the relevant (active) parameters to controlling the mechanical brake output relay are:

- par. 5-40 Function Relay or par. 5-41 On Delay, Relay. Mechanical brake control: activates the output brake relay function

- par. 2-20 Release Brake Current. When the START condition is present, the motor current is increased to the set value (closed to the nominal

motor current), in order to produce enough torque to hold the load during the brake release.

- par. 2-21 Activate Brake Speed [RPM]. By setting this parameter the mechanical brake will be engaged over a rotating shaft. Recommended

value is ½ of the slip. If the value is too high, the mechanical system will be exposed to shocks at every stop. If the value is too small, the

torque (current) might be insufficient to holding the load at zero speed. When STOP condition is present, the motor is ramping down to zero

speed (mechanical brake is still open), and at the set value (rpm) engages (closes down) the mechanical brake.

- par. 2-22 Activate Brake Speed [Hz]. Linked to par. 2-21. Automatically adjusted according to the par. 2-21 value.
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- par. 2-23 Activate Brake Delay. The shaft is held at zero speed with full holding torque. This function ensures that the mechanical brake has

locked the load before the motor enters coast mode.

- par. 2-24 Stop Delay. Allows successive starting without applying the mechanical brake. (e.g. reversing)

- par. 2-25 Brake Release Time. The time needed by the brake to be open/closed.

In closed loop structure, the parameter dependency is:

- par. 5-40 Function Relay or par. 5-41 On Delay, Relay

- par. 1-72 Start Function: Hoist Mechanical Brake

- par. 2-25 Brake Release Time

- par. 2-26 Torque Ref. Sets the torque to be applied against the closed mechanical brake before release.

- par. 2-27 Torque Ramp Time

- par. 2-28 Gain Boost Factor. Compensates the “push back” when the speed controller takes over the torque controller.

9.1.9 Automatic Motor Adaptation (AMA)

AMA is an algorithm to measure the electrical motor parameters on a motor at standstill. This means thatAMA itself does not supply any torque.

AMA is useful when commissioning systems and optimising the adjustment of the frequency converter to the applied motor. This feature is particularly

used where the default setting does not apply to the connected motor.

par. 1-29 Automatic Motor Adaptation (AMA) allows a choice of complete AMA with determination of all electrical motor parameters or reduced AMA with

determination of the stator resistance Rs only.

The duration of a total AMA varies from a few minutes on small motors to more than 15 minutes on large motors.

Limitations and preconditions:

• For the AMA to determine the motor parameters optimally, enter the correct motor nameplate data in par. 1-20 Motor Power [kW] to par.

1-28 Motor Rotation Check.

• For the best adjustment of the frequency converter, carry out AMA on a cold motor. Repeated AMA runs may lead to a heating of the motor,

which results in an increase of the stator resistance, Rs. Normally, this is not critical.

• AMA can only be carried out if the rated motor current is minimum 35% of the rated output current of the frequency converter. AMA can be

carried out on up to one oversize motor.

• It is possible to carry out a reduced AMA test with a Sine-wave filter installed. Avoid carrying out a complete AMA with a Sine-wave filter. If an

overall setting is required, remove the Sine-wave filter while running a total AMA. After completion of the AMA, reinsert the Sine-wave filter.

• If motors are coupled in parallel, use only reduced AMA if any.

• Avoid running a complete AMA when using synchronous motors. If synchronous motors are applied, run a reduced AMA and manually set the

extended motor data. The AMA function does not apply to permanent magnet motors.

• The frequency converter does not produce motor torque during an AMA. During an AMA, it is imperative that the application does not force the

motor shaft to run, which is known to happen with e.g. wind milling in ventilation systems. This disturbs the AMA function.

9.1.10 Smart Logic Control Programming

A new useful facility in FC 300 is the Smart Logic Control (SLC).

In applications where a PLC is generating a simple sequence the SLC may take over elementary tasks from the main control.

SLC is designed to act from event sent to or generated in the frequency converter. The frequency converter will then perform the pre-programmed action.
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9.1.11 SLC Application Example

One sequence 1:

Start – ramp up – run at reference speed 2 sec – ramp down and hold shaft until stop.

Set the ramping times in par. 3-41 Ramp 1 Ramp Up Time and par. 3-42 Ramp 1 Ramp Down Time to the wanted times

tramp =  
tacc ×  nnorm (par. 1  25)

 ref RPM

Set term 27 to No Operation (par. 5-12 Terminal 27 Digital Input)

Set Preset reference 0 to first preset speed (par. 3-10 Preset Reference [0]) in percentage of Max reference speed (par. 3-03 Maximum Reference). Ex.:

60%

Set preset reference 1 to second preset speed (par. 3-10 Preset Reference [1] Ex.: 0 % (zero).

Set the timer 0 for constant running speed in par. 13-20 SL Controller Timer [0]. Ex.: 2 sec.

Set Event 1 in par. 13-51 SL Controller Event [1] to True [1]

Set Event 2 in par. 13-51 SL Controller Event [2] to On Reference [4]

Set Event 3 in par. 13-51 SL Controller Event [3] to Time Out 0 [30]

Set Event 4 in par. 13-51 SL Controller Event [1] to False [0]

Set Action 1 in par. 13-52 SL Controller Action [1] to Select preset 0 [10]

Set Action 2 in par. 13-52 SL Controller Action [2] to Start Timer 0 [29]

Set Action 3 in par. 13-52 SL Controller Action [3] to Select preset 1 [11]

Set Action 4 in par. 13-52 SL Controller Action [4] to No Action [1]
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Set the Smart Logic Control in par. 13-00 SL Controller Mode to ON.

Start / stop command is applied on terminal 18. If stop signal is applied the frequency converter will ramp down and go into free mode.

9.1.12 MCB 112 PTC Termistor Card

The following two examples show the possibilities, when using the VLT® PTC Thermistor Card MCB 112.

Connection of MCB 112

Terminals X44/ 1 and X44/ 2 (T1 and T2) are used to connect the moto s PTC with the option card. X44/ 12 is connected with Safe Stop terminal 37 of

the FC 302. The ground terminal X44/ 11 is connected to the common terminal 20 of the FC 302.

Additionally, X44/ 10 is connected to a digital input of the FC 302. This digital input can be terminal 33, but this is only an example - any other digital

input could be used instead. The use of this signal allows the drive to determine, which source has activated the Safe Stop, as other components can be

connected to the Safe Stop terminal 37 of the FC 302 at the same time.

NB!

If X44/ 10 is not connected to a digital input of the FC 302 this will not cause a malfunction. The drive will still coast, but the LCP is

only able to show "SafeStop [A68]", i.e. it will not be clear from where Safe Stop was activated. For easier and quicker troubleshooting,

it is therefore recommended to connect X44/ 10 to a digital input of the FC 302.

Standard use
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Programming example 1

Par. 5-19 Terminal 37 Safe Stop

[4] PTC 1 Alarm In case the motor temperature is too high or in case of a PTC failure, the MCB 112 activates the Safe Stop of the

FC 302 (Safe Stop terminal 37 goes LOW (active) and digital input 33 goes HIGH (active)). This parameter decides

the consequence of the Safe Stop. With this choice the FC 302 coasts and "PTC 1 SafeStop [A71]" is displayed

in the LCP. The drive must be manually reset from LCP, digital input or fieldbus when the conditions of the PTC

are acceptable again (temperature of motor has dropped)

Par. 5-15 Terminal 33 Digital Input

[80] PTC Card 1 Connects the Digital Input of terminal 33 in the FC 302 to the MCB 112 which makes it possible for the MCB 112

to indicate when Safe Stop has been activated from here

Alternatively, par. 5-19 could be set to selection [5] (PTC 1 Warning), what means an automatic restart when the conditions of the PTC circuit have

returned to acceptable. The choice depends on customer demands.

Combination with other component using Safe Stop

Programming example 2

Par. 5-19 Terminal 37 Safe Stop

[6] PTC 1 & Relay Alarm In case the motor temperature is too high or in case of a PTC failure, the MCB 112 activates the Safe Stop of the

FC 302 (Safe Stop terminal 37 goes LOW (active) and digital input 33 goes HIGH (active)). This parameter decides

the consequence of the Safe Stop. With this choice the FC 302 coasts and "PTC 1 SafeStop [A71]" is displayed

in the LCP. The drive must be manually reset from LCP, digital input or fieldbus when the conditions of the PTC

are acceptable again (temperature of motor has dropped). An emergency stop can also activate the Safe Stop

of the FC 302 (Safe Stop terminal 37 goes LOW (active) but digital input 33 is not triggered by MCB 112 X44/ 10

as the MCB 112 did not need to activate the Safe Stop, hence digital input 33 remains HIGH (inactive)).

Par. 5-15 Terminal 33 Digital Input

[80] PTC Card 1 Connects the Digital Input of terminal 33 in the FC 302 to the MCB 112 which makes it possible for the MCB 112

to indicate when Safe Stop has been activated from here
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Alternatively, par. 5-19 could be set to [7] (PTC 1 & Relay Warning), what means an automatic restart when the conditions of the PTC circuit and/ or

emergency stop circuit have returned to normal. The choice depends on customer demands. Also, the setting of parameter 5-19 could be [8] (PTC 1 &

Relay A/W) or [9] (PTC 1 & Relay W/A), which are combinations of alarm and warning. The choice depends on the customer needs.

NB!

Selection [4] – [9] in par. 5-19 will only be visible in case the MCB 112 is plugged into the B-option slot.

Please see Parameter settings for external safety device in combination with MCB 112 in the Introduction to FC 300 section for more information about

the combination.
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10 Options and Accessories

Danfoss offers a wide range of options and accessories for VLT AutomationDrive.

10.1.1 Mounting of Option Modules in Slot A

Slot A position is dedicated to Fieldbus options. For further information, see separate operating instructions.

10.1.2 Mounting of Option Modules in Slot B

The power to the frequency converter must be disconnected.

It is strongly recommended to make sure the parameter data is saved (i.e. by MCT10 software ) before option modules are inserted/removed from the

drive.

• Remove the LCP (Local Control Panel), the terminal cover, and the LCP frame from the frequency converter.

• Fit the MCB10x option card into slot B.

• Connect the control cables and relieve the cable by the enclosed cable strips.

* Remove the knock out in the extended LCP frame, so that the option will fit under the extended LCP frame.

• Fit the extended LCP frame and terminal cover.

• Fit the LCP or blind cover in the extended LCP frame.

• Connect power to the frequency converter.

• Set up the input/output functions in the corresponding parameters, as mentioned in the section General Technical Data.

Frame sizes A2, A3 and B3 Frame sizes A5, B1, B2, B4, C1, C2, C3 and C4
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10.1.3 Mounting of Options in Slot C

The power to the frequency converter must be disconnected.

It is strongly recommended to make sure the parameter data is saved (i.e. by MCT10 software ) before option modules are inserted/removed from the

drive.

When installing a C option, a mounting kit is required. Please refer to the How to Order section for a list of ordering numbers. The installation is illustrated

using MCB 112 as an example. For more information on installation of MCO305, see separate operating instructions.

Frame sizes A2, A3 and B3 Frame sizes A5, B1, B2, B4, C1, C2, C3 and C4

If both C0 and C1 options are to be installed, the installation is carried out as shown below. Note that this is only possible for frame sizes A2, A3 and B3.

Illustration 10.1: Frame sizes A2, A3 and B3
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10.2 General Purpose Input Output Module MCB 101
MCB 101 is used for extension of digital and analog inputs and outputs of FC 301 and FC 302.

Contents: MCB 101 must be fitted into slot B in the VLT AutomationDrive.

• MCB 101 option module

• Extended fixture for LCP

• Terminal cover

10.2.1 Galvanic Isolation In The MCB 101

Digital/analog inputs are galvanically isolated from other inputs/outputs on the MCB 101 and in the control card of the drive. Digital/analogue outputs in

the MCB 101 are galvanically isolated from other inputs/outputs on the MCB 101, but not from these on the control card of the drive.

If the digital inputs 7, 8 or 9 are to be switched by use of the internal 24 V power supply (terminal 9) the connection between terminal 1 and 5 which is

illustrated in the drawing has to be established.
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Illustration 10.2: Principle Diagram

10.2.2 Digital inputs - Terminal X30/1-4 

Digital input:

Number of digital inputs 3

Terminal number X30.2, X30.3, X30.4

Logic PNP or NPN

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP (GND = 0 V) < 5 V DC

Voltage level, logic'1' PNP (GND = 0 V) > 10 V DC

Voltage level, logic '0' NPN (GND = 24V) < 14 V DC

Voltage level, logic '1' NPN (GND = 24 V) > 19 V DC

Maximum voltage on input 28 V continous

Pulse frequency range 0 - 110 kHz

Duty cycle, min. pulse width 4.5 ms

Input impedance > 2 k
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10.2.3 Analog inputs - Terminal X30/11, 12: 

Analog input:

Number of analog inputs 2

Terminal number X30.11, X30.12

Modes Voltage

Voltage level 0 - 10 V

Input impedance > 10 k

Max. voltage 20 V

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth FC 301: 20 Hz/ FC 302: 100 Hz

10.2.4 Digital outputs - Terminal X30/6, 7: 

Digital output:

Number of digital outputs 2

Terminal number X30.6, X30.7

Voltage level at digital/frequency output 0 - 24 V

Max. output current 40 mA

Max. load  600 

Max. capacitive load < 10 nF

Minimum output frequency 0 Hz

Maximum output frequency  32 kHz

Accuracy of frequency output Max. error: 0.1 % of full scale

10.2.5 Analog output - Terminal X30/8: 

Analog output:

Number of analog outputs 1

Terminal number X30.8

Current range at analog output 0 - 20 mA

Max. load GND - analog output 500 

Accuracy on analog output Max. error: 0.5 % of full scale

Resolution on analog output 12 bit
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10.3 Encoder Option MCB 102
The encoder module can be used as feedback source for closed loop Flux control (par. 1-02 Flux Motor Feedback Source) as well as closed loop speed

control (par. 7-00 Speed PID Feedback Source). Configure encoder option in parameter group 17-xx

Used for:  
• VVCplus closed loop
• Flux Vector Speed control
• Flux Vector Torque control
• Permanent magnet motor

Supported encoder types:

Incremental encoder: 5 V TTL type, RS422, max. frequency: 410 kHz

Incremental encoder: 1Vpp, sine-cosine

Hiperface® Encoder: Absolute and Sine-Cosine (Stegmann/SICK)

EnDat encoder: Absolute and Sine-Cosine (Heidenhain) Supports version 2.1

SSI encoder: Absolute

Encoder monitor:

The 4 encoder channels (A, B, Z, and D) are monitored, open and short circuit can be detected. There is a green LED for each channel which lights up

when the channel is OK.

NB!

The LEDs are only visible when removing the LCP. Reaction in case of an encoder error can be selected in par. 17-61 Feedback Signal

Monitoring: None, Warning or Trip.

When the encoder option kit is ordered separately the kit includes:

• Encoder module MCB 102

• Enlarged LCP fixture and enlarged terminal cover

The encoder option does not support FC 302 frequency converters manufactured before week 50/2004.

Min. software version: 2.03 (par. 15-43 Software Version)
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Connector
Designa-
tion
X31

Incremental
Encoder
(please refer to
Graphic A)

SinCos Encoder
Hiperface®
(please refer to
Graphic B)

EnDat Encoder SSI Encoder Description

 1 NC   24 V 24 V Output (21-25 V, Imax:125 mA)  
2 NC 8 Vcc 8 V Output (7-12 V, Imax: 200 mA)

 3 5 VCC  5 Vcc 5 V 5 V Output (5 V ± 5%, Imax: 200 mA)  
4 GND GND GND GND

 5 A input +COS +COS A input A input  
6 A inv input REFCOS REFCOS A input inv. A inv input

 7 B input +SIN +SIN B input B input  
8 B inv input REFSIN REFSIN B input inv. B inv input

 9 Z input +Data RS485 Clock out Clock out Z input OR +Data RS485  
10 Z inv input -Data RS485 Clock out inv. Clock out inv. Z input OR -Data RS485

 11 NC NC Data in Data in Future use  
12 NC NC Data in inv. Data in inv. Future use

 Max. 5V on X31.5-12      

Max. cable length 150 m.
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10.4 Resolver Option MCB 103
MCB 103 Resolver option is used for interfacing resolver motor feedback

to VLT AutomationDrive. Resolvers are used basically as motor feedback

device for Permanent Magnet brushless synchronous motors.

When the Resolver option is ordered separately the kit includes:

• Resolver option MCB 103

• Enlarged LCP fixture and enlarged terminal cover

Selection of parameters: 17-5x resolver Interface.

MCB 103 Resolver Option supports a various number of resolver types.

Resolver specifications:
Resolver Poles par. 17-50 Poles: 2 *2
Resolver Input Volt-
age

par. 17-51 Input Voltage: 2.0 – 8.0 Vrms
*7.0Vrms

Resolver Input Fre-
quency

par. 17-52 Input Frequency: 2 – 15 kHz
*10.0 kHz

Transformation ratio par. 17-53 Transformation Ratio: 0.1 – 1.1
*0.5

Secondary input volt-
age

Max 4 Vrms

Secondary load App. 10 k

NB!

The resolver option MCB 103 can only be used with

rotor-supplied resolver types. Stator-supplied resolv-

ers cannot be used.

LED indicators

LED 1 is on when the reference signal is OK to resolver

LED 2 is on when Cosinus signal is OK from resolver

LED 3 is on when Sinus signal is OK from resolver

The LEDs are active when par. 17-61 Feedback Signal Monitoring is set

to Warning or Trip.
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Set-up example

In this example a Permanent Magnet (PM) Motor is used with resolver as speed feedback. A PM motor must usually operate in flux mode.

Wiring:

The max cable length is 150 m when a twisted pair type of cable is used.

NB!

Resolver cables must be screened and separated from the motor cables.

NB!

The screen of the resolver cable must be correctly connected to the de-coupling plate and connected to chassis (earth) on the motor

side.

NB!

Always use screened motor cables and brake chopper cables.

Adjust following parameters:
par. 1-00 Configuration Mode Speed closed loop [1]
par. 1-01 Motor Control Principle Flux with feedback [3]
par. 1-10 Motor Construction PM, non salient SPM [1]
par. 1-24 Motor Current Nameplate
par. 1-25 Motor Nominal Speed Nameplate
par. 1-26 Motor Cont. Rated Torque Nameplate
AMA is not possible on PM motors
par. 1-30 Stator Resistance (Rs) Motor data sheet
par. 1-37 d-axis Inductance (Ld) Motor data sheet (mH)
par. 1-39 Motor Poles Motor data sheet
par. 1-40 Back EMF at 1000 RPM Motor data sheet
par. 1-41 Motor Angle Offset Motor data sheet (Usually zero)
par. 17-50 Poles Resolver data sheet
par. 17-51 Input Voltage Resolver data sheet
par. 17-52 Input Frequency Resolver data sheet
par. 17-53 Transformation Ratio Resolver data sheet
par. 17-59 Resolver Interface Enabled [1]

10.5 Relay Option MCB 105
The MCB 105 option includes 3 pieces of SPDT contacts and must be fitted into option slot B.

Electrical Data:

Max terminal load (AC-1) 1)  (Resistive load) 240 V AC 2A

Max terminal load (AC-15 ) 1)  (Inductive load @ cos  0.4) 240 V AC 0.2 A

Max terminal load (DC-1) 1)  (Resistive load) 24 V DC 1 A

Max terminal load (DC-13) 1)  (Inductive load) 24 V DC 0.1 A

Min terminal load (DC) 5 V 10 mA

Max switching rate at rated load/min load 6 min-1/20 sec-1

1) IEC 947 part 4 and 5

When the relay option kit is ordered separately the kit includes:

• Relay Module MCB 105

• Enlarged LCP fixture and enlarged terminal cover

• Label for covering access to switches S201, S202 and S801

• Cable strips for fastening cables to relay module

The relay option does not support FC 302 frequency converters manufactured before week 50/2004.
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Min. software version: 2.03 (par. 15-43 Software Version).

A2-A3-B3 A5-B1-B2-B4-C1-C2-C3-C4
1) IMPORTANT ! The label MUST be placed on the LCP frame as shown (UL approved).

Warning Dual supply

How to add the MCB 105 option:

• The power to the frequency converter must be disconnected.

• The power to the live part connections on relay terminals must be disconnected.

• Remove the LCP, the terminal cover and the LCP fixture from the frequency converter.

• Fit the MCB 105 option in slot B.

• Connect the control cables and fasten the cables with the enclosed cable strips.

• Make sure the length of the stripped wire is correct (see the following drawing).

• Do not mix live parts (high voltage) with control signals (PELV).

• Fit the enlarged LCP fixture and enlarged terminal cover.

• Replace the LCP.

• Connect power to the frequency converter.

• Select the relay functions in par. 5-40 Function Relay [6-8], par. 5-41 On Delay, Relay [6-8] and par. 5-42 Off Delay, Relay [6-8].

NB!

Array [6] is relay 7, array [7] is relay 8, and array [8] is relay 9
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Do not combine 24/ 48 V systems with high voltage systems.

10.6 24 V Back-Up Option MCB 107
External 24 V DC Supply

An external 24 V DC supply can be installed for low-voltage supply to the control card and any option card installed. This enables full operation of the

LCP (including the parameter setting) without connection to mains.

External 24 V DC supply specification:

Input voltage range 24 V DC ±15 % (max. 37 V in 10 s)

Max. input current 2.2 A

Average input current for FC 302 0.9 A

Max cable length 75 m

Input capacitance load < 10 uF

Power-up delay < 0.6 s

The inputs are protected.

Terminal numbers:

Terminal 35: - external 24 V DC supply.

Terminal 36: + external 24 V DC supply.

Follow these steps:

1. Remove the LCP or Blind Cover

2. Remove the Terminal Cover

3. Remove the Cable Decoupling Plate and the plastic cover un-

derneath

4. Insert the 24 V DC Back-up External Supply Option in the Option

Slot

5. Mount the Cable Decoupling Plate

6. Attach the Terminal Cover and the LCP or Blind Cover.

When MCB 107, 24 V back-up option is supplying the control circuit, the

internal 24 V supply is automatically disconnected.

Illustration 10.3: Connection to 24 V back-up supply on

frame sizes A2 and A3.
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Illustration 10.4: Connection to 24 V back-up supply on

frame sizes A5, B1, B2, C1 and C2.

10.7 MCB 112 VLT® PTC Thermistor Card
The MCB 112 option makes it possible to monitor the temperature of an electrical motor through a PTC thermistor input. It is a B-option for FC 302 with

Safe Stop.

For information on mounting and installation of the option, please see Mounting of Option Modules in Slot B earlier in this section. See also chapter

Application Examples for different application possibilities.

X44/ 1 and X44/ 2 are the thermistor inputs, X44/ 12 will enable safe stop of the FC 302 (T-37) if the thermistor values make it necessary and X44/ 10

will inform the FC 302 that a request for Safe Stop came from the MCB 112 in order to ensure a suitable alarm handling. One of the Digital Inputs of the

FC 302 (or a DI of a mounted option) must be set to PCT Card 1 [80] in order to use the information from X44/ 10. par. 5-19 Terminal 37 Safe Stop

Terminal 37 Safe Stop must be configured to the desired Safe Stop functionality (default is Safe Stop Alarm).

ATEX Certification with FC 302

The MCB 112 has been certified for ATEX which means that the FC 302 together with the MCB 112 can now be used with motors in potentially explosive

atmospheres. See the Operating Instructions for the MCB 112 for more information.
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ATmosphère EXplosive (ATEX)

Electrical Data

Resistor connection:

PTC compliant with DIN 44081 and DIN 44082

Number 1..6 resistors in series

Shut-off value 3.3 .... 3.65  ... 3.85 

Reset value 1.7  .... 1.8  ... 1.95 

Trigger tolerance ± 6oC

Collective resistance of the sensor loop < 1.65 

Terminal voltage  2.5 V for R  3.65 ,  9 V for R = 

Sensor current  1 mA

Short circuit 20   R  40 

Power consumption 60 mA

Testing conditions:

EN 60 947-8

Measurement voltage surge resistance 6000 V

Overvoltage category III

Degree of pollution 2

Measurement isolation voltage Vbis 690 V

Reliable galvanis isolation until Vi 500 V

Perm. ambient temperature -20oC ... +60oC

EN 60068-2-1 Dry heat

Moisture 5 --- 95%, no condensation permissible

EMC resistance EN61000-6-2

EMC emissions EN61000-6-4

Vibration resistance 10 ... 1000 Hz 1.14g

Shock resistance 50 g

Safety system values:

EN 61508, ISO 13849 for Tu = 75oC ongoing

Category 2

SIL 2 for maintenance cycle of 2 years

1 for maintenance cycle of 3 years

HFT 0

PFD (for yearly functional test) 4.10 *10-3

SFF 90%

s + DD 8515 FIT

DU 932 FIT

Ordering number 130B1137
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10.8 MCB 113 Extended Relay Card
The MCB 113 adds 7 digital inputs, 2 analogue outputs and 4 SPDT relays to the standard I/O of the drive for increased flexibility and to comply with the

German NAMUR NE37 recommendations.

The MCB 113 is a standard C1-option for the Danfoss VLT® AutomationDrive and is automatically detected after mounting.

For information on mounting and installation of the option, please see Mounting of Option Modules in Slot C1 earlier in this chapter

NB!

The MCB 113 can be used in all frame sizes. It can be installed at the same time as an MCO 305 (+ fan) in frame size A2, A3 and B3

(bookstyle), but not in the other frame sizes. Note that MCO305 cannot control the MCB 113.

Illustration 10.5: Electrical connections of MCB 113

MCB 113 can be connected to an external 24V on X58/ in order to ensure galvanical isolation between the VLT® AutomationDrive and the option card.

If galvanical isolation is not needed, the option card can be supplied through internal 24V from the drive.

NB!

It is OK to combine 24 V signals with high voltage signals in the relays as long as there is one unused relay in-between.

To setup MCB 113, use Par. groups 5-1* (Digital input), 6-7* (Analog output 3), 6-8* (Analog output 4), 14-8* (Options), 5-4* (Relays) and 16-6* (Inputs

and Outputs).

NB!

In par. 5-4* Array [2] is relay 3, array [3] is relay 4, array [4] is relay 5 and array [5] is relay 6

Electrical Data

Relays:

Numbers 4 SPDT

Load at 250VAC/ 30VDC 8 A

Load at 250VAC/ 30VDC with cos  = 0.4 3.5 A

Over voltage category (contact-earth) III

Over voltage category (contact-contact) II

Combination of 250 V and 24 V signals Possible with one unused relay in-between

Maximum thru-put delay 10 ms

Isolated from ground/ chassis for use on IT mains systems

Digital Inputs:

Numbers 7

Range 0/24V

Mode PNP/ NPN
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Input impedance 4 kW

Low trigger level 6.4 V

High trigger level 17 V

Maximum thru-put delay 10 ms

Analogue Outputs:

Numbers 2

Range 0/4 -20mA

Resolution 11bit

Linearity <0.2%

Analogue Outputs:

Numbers 2

Range 0/4 -20mA

Resolution 11bit

Linearity <0.2%

EMC:

EMC IEC 61000-6-2 and IEC 61800-3 regarding Immunity of BURST, ESD, SURGE and Conducted Immunity

10.9 Brake Resistors

10.9.1 Brake Resistors

In applications where the motor is used as a brake, energy is generated in the motor and send back into the frequency converter. If the energy can not

be transported back to the motor it will increase the voltage in the converter DC-line. In applications with frequent braking and/or high inertia loads this

increase may lead to an over voltage trip in the converter and finally a shut down. Brake resistors are used to dissipate the excess energy resulting from

the regenerative braking. The resistor is selected in respect to its ohmic value, its power dissipation rate and its physical size. Danfoss offers a wide variety

of different resistors that are specially designed to our frequency converters. See the section Control with brake function for the dimensioning of brake

resistors. Code numbers can be found in the section How to order.

10.10 Remote Mounting Kit for LCP

10.10.1 Remote mounting Kit for LCP 

The Local Control Panel can be moved to the front of a cabinet by using

the remote build in kit. The enclosure is the IP65. The fastening screws

must be tightened with a torque of max. 1 Nm.

Technical data  
Enclosure: IP 65 front
Max. cable length between and unit: 3 m
Communication std: RS 485

Ordering no. 130B1113 Ordering no. 130B1114

Illustration 10.6: LCP Kit with graphical LCP, fasteners, 3 m cable and

gasket.

Illustration 10.7: LCP Kit with numerical LCP, fasternes and gasket.

LCP Kit without LCP is also available. Ordering number: 130B1117
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10.11 IP21/IP 4X/ TYPE 1 Enclosure Kit
IP 20/IP 4X top/ TYPE 1 is an optional enclosure element available for IP 20 Compact units.

If the enclosure kit is used, an IP 20 unit is upgraded to comply with enclosure IP 21/ 4X top/TYPE 1.

The IP 4X top can be applied to all standard IP 20 FC 30X variants.

A – Top cover
B – Brim
C – Base part
D – Base cover
E – Screw(s)
Place the top cover as shown. If an A or B option
is used the brim must be fitted to cover the top
inlet. Place the base part C at the bottom of the
drive and use the clamps from the accessory
bag to correctly fasten the cables. Holes for ca-
ble glands:
Size A2: 2x M25 and 3xM32
Size A3: 3xM25 and 3xM32

10.12 Sine-wave Filters
When a motor is controlled by a frequency converter, resonance noise will be heard from the motor. This noise, which is the result of the design of the

motor, arises every time an inverter switch in the frequency converter is activated. The frequency of the resonance noise thus corresponds to the switching

frequency of the frequency converter.

For the FC 300, Danfoss can supply a Sine-wave filter to dampen the acoustic motor noise.
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The filter reduces the ramp-up time of the voltage, the peak load voltage UPEAK and the ripple current I to the motor, which means that current and

voltage become almost sinusoidal. Consequently, the acoustic motor noise is reduced to a minimum.

The ripple current in the Sine-wave Filter coils, will also cause some noise. Solve the problem by integrating the filter in a cabinet or similar.
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10.13 High Power Options

10.13.1 Installation of Duct Cooling Kit in Rittal Enclosures

This section deals with the installation of IP00 / chassis enclosed frequency converters with duct work cooling kits in Rittal enclosures. In addition to the

enclosure a 200 mm base/plinth is required.

Illustration 10.9: Installation of IP00 in Rittal TS8 enclosure

The minimum enclosure dimension is:

• D3 and D4 frame: Depth 500 mm and width 600 mm.

• E2 frame: Depth 600 mm and width 800 mm.

The maximum depth and width are as required by the installation. When using multiple frequency converters in one enclosure it is recommended that

each drive is mounted on its own back panel and supported along the mid-section of the panel. These duct work kits do not support the “in frame”

mounting of the panel (see Rittal TS8 catalogue for details). The duct work cooling kits listed in the table below are suitable for use only with IP 00 /

Chassis frequency converters in Rittal TS8 IP 20 and UL and NEMA 1 and IP 54 and UL and NEMA 12 enclosures.

For the E2 frames it is important to mount the plate at the absolute rear of the Rittal enclosure due to the weight of the frequency

converter.
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NB!

A doorfan(s) is required on the Rittal cabinet to remove the loses not contained in the backchannel of the drive. The minimum doorfan(s)

airflow required at the drive maximum ambient for the D3 and D4 is 391 m^3/h (230 cfm). The minimum doorfan(s) airflow required

at the drive maximum ambient for the E2 is 782 m^3/h (460 cfm). If the ambient is below maximum or if additional components, heat

loses, are added within the enclosure a calculation must be made to ensure the proper airflow is provided to cool the inside of the

Rittal enclosure.

Ordering Information

Rittal TS-8 Enclosure Frame D3 Kit Part No. Frame D4Kit Part No. Frame E2 Part No.

1800 mm 176F1824 176F1823 Not possible

2000 mm 176F1826 176F1825 176F1850

2200 mm   176F0299

Kit Contents

• Ductwork components

• Mounting hardware

• Gasket material

• Delivered with D3 and D4 frame kits:

• 175R5639 - Mounting templates and top/bottom cut out for Rittal enclosure.

• Delivered with E2 frame kits:

• 175R1036 - Mounting templates and top/bottom cut out for Rittal enclosure.

All fasteners are either:

• 10 mm, M5 Nuts torque to 2.3 Nm (20 in-lbs)

• T25 Torx screws torque to 2.3 Nm (20 in-lbs)

NB!

Please see the Duct Kit Instruction Manual, 175R5640, for further information
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External ducts

If additional duct work is added externally to the Rittal cabinet the pressure drop in the ducting must be calculated. Use the charts below to derate the

frequency converter according to the pressure drop.

Illustration 10.10: D Frame Derating vs. Pressure Change

Drive air flow: 450 cfm (765 m3/h)

Illustration 10.11: E Frame Derating vs. Pressure Change (Small Fan), P250T5 and P355T7-P400T7

Drive air flow: 650 cfm (1105 m3/h)

Illustration 10.12: E Frame Derating vs. Pressure Change (Large Fan), P315T5-P400T5 and P500T7-P560T7

Drive air flow: 850 cfm (1445 m3/h)
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10.13.2 Outside installation/ NEMA 3R kit for Rittal enclosures

This section is for the installation of NEMA 3R kits available for the frequency converter frames D3, D4 and E2. These kits are designed and tested to be

used with IP00/ Chassis versions of these frames in Rittal TS8 NEMA 3R or NEMA 4 enclosures. The NEMA 3R enclosure is a dust tight, rain tight, ice

resistant, outdoor enclosure. The NEMA 4 enclosure is a dust tight and water tight enclosure.

The minimum enclosure depth is 500 mm (600 mm for E2 frame) and the kit is designed for a 600 mm (800 mm for E2 frame) wide enclosure. Other

enclosure widths are possible, however additional Rittal hardware is required. The maximum depth and width are as required by the installation.

NB!

The current rating of drives in D3 and D4 frames are de-rated by 3%, when adding the NEMA 3R kit. Drives in E2 frames require no

derating

NB!

A doorfan(s) is required on the Rittal cabinet to remove the loses not contained in the backchannel of the drive. The minimum doorfan(s)

airflow required at the drive maximum ambient for the D3 and D4 is 391 m^3/h (230 cfm). The minimum doorfan(s) airflow required

at the drive maximum ambient for the E2 is 782 m^3/h (460 cfm). If the ambient is below maximum or if additional components, heat

loses, are added within the enclosure a calculation must be made to ensure the proper airflow is provided to cool the inside of the

Rittal enclosure.

Ordering information

Frame size D3: 176F4600

Frame size D4: 176F4601

Frame size E2: 176F1852

Kit contents:

• Ductwork components

• Mounting hardware

• 16 mm, M5 torx screws for top vent cover

• 10 mm, M5 for attaching drive mounting plate to enclosure

• M10 nuts to attach drive to mounting plate

• Gasket material

Torque requirements:

1. M5 screws/ nuts torque to 20 in-lbs (2.3 N-M)

2. M6 screws/ nuts torque to 35 in-lbs (3.9 N-M)

3. M10 nuts torque to 170 in-lbs (20 N-M)

4. T25 Torx screws torque to 20 in-lbs (2.3 N-M)

NB!

Please see the instructions 175R5922 for further information
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10.13.3 Installation on pedestal

This section describes the installation of a pedestal unit available for the

frequency converters frames D1 and D2. This is a 200 mm high pedestal

that allows these frames to be floor mounted. The front of the pedestal

has openings for input air to the power components.

The frequency converter gland plate must be installed to provide ade-

quate cooling air to the control components of the frequency converter

via the door fan and to maintain the IP21/NEMA 1 or IP54/NEMA 12 de-

grees of enclosure protections.

Illustration 10.13: Drive on pedestal

There is one pedestal that fits both frames D1 and D2. Its ordering number is 176F1827. The pedestal is standard for E1 frame.

Required Tools:

• Socket wrench with 7-17 mm sockets

• T30 Torx Driver

Torques:

• M6 - 4.0 Nm (35 in-lbs)

• M8 - 9.8 Nm (85 in-lbs)

• M10 - 19.6 Nm (170 in-lbs)

Kit Contents:

• Pedestal parts

• Instruction manual

Illustration 10.14: Mounting of drive to pedestal.
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Install the pedestal on the floor. Fixing holes are to be drilled according

to this figure:

Illustration 10.15: Drill master for fixing holes in floor.

Mount the drive on the pedestal and fix it with the included bolts to the

pedestal as shown on the illustration.

Illustration 10.16: Mounting of drive to pedestal

NB!

Please see the Pedestal Kit Instruction Manual, 175R5642, for further information.

10.13.4 Input plate option

This section is for the field installation of input option kits available for frequency converters in all D and E frames.

Do not attempt to remove RFI filters from input plates. Damage may occur to RFI filters if they are removed from the input plate.

NB!

Where RFI filters are available, there are two different type of RFI filters depending on the input plate combination and the RFI filters

interchangeable. Field installable kits in certain cases are the same for all voltages.
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 380 - 480 V

380 - 500 V

Fuses Disconnect Fuses RFI RFI Fuses RFI Disconnect

Fuses

D1 All D1 power sizes 176F8442 176F8450 176F8444 176F8448 176F8446

D2 All D2 power sizes 176F8443 176F8441 176F8445 176F8449 176F8447

E1 / 202: 315 kW

FC 302: 250 kW

176F0253 176F0255 176F0257 176F0258 176F0260

/ 202: 355 - 450 kW

FC 302: 315 - 400 kW

176F0254 176F0256 176F0257 176F0259 176F0262

 525 - 600 V

525 - 690 V

Fuses Disconnect Fuses RFI RFI Fuses RFI Disconnect

Fuses

D1 : 75 kW

FC202: 45-90 kW

FC302: 37-75 kW

175L8829 175L8828 175L8777 NA NA

/ 302: 90-132 kW

FC202: 110-160 kW

175L8442 175L8445 175L8777 NA NA

D2 All D2 power sizes 175L8827 175L8826 175L8825 NA NA

E1 / 302: 355-400 kW

FC202: 450-500 kW

176F0253 176F0255 NA NA NA

: 450-500 kW

FC202: 560-630 kW

FC302: 500-560 kW

176F0254 176F0258 NA NA NA

Kit contents

- Input plate assembled

- Instruction sheet 175R5795

- Modification Label

- Disconnect handle template (units w/ mains disconnect)

Cautions

- Frequency converter contains dangerous voltages when connected to line voltage. No disassembly should be attempted with

power applied

- Electrical parts of the frequency converter may contain dangerous voltages even after the mains have been disconnected.

Wait a minimum of 15 minutes after disconnecting the mains before touching any internal components to ensure that capac-

itors have fully discharged

- The input plates contain metal parts with sharp edges. Use hand protection when removing and reinstalling.

- E1 frame input plates are heavy (20-35 kg depending on configuration). It is recommended that the disconnect switch be

removed from input plate for easier installation and be reinstalled on the input plate after the input plate has been installed

on the drive

NB!

For further information, please see the Instruction Sheet, 175R5795
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10.13.5 Installation of Mains Shield for frequency converters

This section is for the installation of a mains shield for the frequency converter series with D1, D2 and E1 frames. It is not possible to install in the IP00/

Chassis versions as these have included as standard a metal cover. These shields satisfy VBG-4 requirements.

Ordering numbers:

Frames D1 and D2 : 176F0799

Frame E1: 176F1851

Torque requirements

M6 - 35 in-lbs (4.0 N-M)

M8 - 85 in-lbs (9.8 N-M)

M10 - 170 in-lbs (19.6 N-M)

NB!

For further information, please see the Instruction Sheet, 175R5923

10.13.6 Frame size F Panel Options

Space Heaters and Thermostat

Mounted on the cabinet interior of frame size F frequency converters, space heaters controlled via automatic thermostat help control humidity inside the

enclosure, extending the lifetime of drive components in damp environments.

Cabinet Light with Power Outlet

A light mounted on the cabinet interior of frame size F frequency converters increase visibility during servicing and maintenance. The housing the light

includes a power outlet for temporarily powering tools or other devices, available in two voltages:

• 230V, 50Hz, 2.5A, CE/ENEC

• 120V, 60Hz, 5A, UL/cUL

Transformer Tap Setup

If the Cabinet Light & Outlet and/or the Space Heaters & Thermostat are installed Transformer T1 requires it taps to be set to the proper input voltage.

A 380-500 V drive will initially be set to the 525 V tap and a 525-690 V drive will be set to the 690 V tap to insure no overvoltage of secondary equipment

occurs if the tap is not changed prior to power being applied. See the table below to set the proper tap at terminal T1 located in the rectifier cabinet. For

location in the drive, see illustration of rectifier in the Power Connections section.

Input Voltage Range Tap to Select

380V-440V 400V

441V-490V 460V

491V-550V 525V

551V-625V 575V

626V-660V 660V

661V-690V 690V

NAMUR Terminals

NAMUR is an international association of automation technology users in the process industries, primarily chemical and pharmaceutical industries in

Germany. Selection of this option provides terminals organized and labeled to the specifications of the NAMUR standard for drive input and output

terminals. This requires MCB 112 PTC Thermistor Card and MCB 113 Extended Relay Card.

RCM (Residual Current Monitor)

Designed for monitoring residual leakage current to ground on supply mains (TN and TT systems), the RCM requires an external measuring transformer

(supplied and installed by customer). Two relays (N.O. or N.C. ) allow separate setpoints for pre-warning (50% of alarm threshold) and alarm conditions.

• Integrated into the drive’s safe-stop circuit

• LED bar graph indicator of residual leakage current level

• Fault memory
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• TEST / RESET button

Insulation Resistance Monitor (IRM)

Designed for monitoring of insulation resistance between system conductors and ground in ungrounded supply mains or mains with connection to ground

through a high impedance (such as IT systems). Two individually adjustable relays (N.O. or N.C.) allow separate setpoints for pre-warning and alarm

conditions.

• Integrated into the drive’s safe-stop circuit

• LC display of insulation resistance

• Fault Memory

• INFO, TEST, and RESET buttons

IEC Emergency Stop with Pilz Safety Relay

Includes a redundant 4-wire emergency-stop pushbutton mounted on the front of the enclosure and a Pilz relay that monitors it in conjunction with the

drive’s safe-stop circuit and the mains contactor located in the options cabinet.

Manual Motor Starters

Provide 3-phase power for electric blowers often required for larger motors. Power for the starters is provided from the load side of any supplied contactor,

circuit breaker, or disconnect switch. Power is fused before each motor starter, and is off when the incoming power to the drive is off. Up to two starters

are allowed (one if a 30-amp, fuse-protected circuit is ordered). Integrated into the drive’s safe-stop circuit.

Unit features include:

• Operation switch (on/off)

• Short-circuit and overload protection with test function

• Manual reset function

30-Amp, Fuse-Protected Terminals

• 3-phase power matching incoming mains voltage for powering auxiliary customer equipment

• Not available if two manual motor starters are selected

• Terminals are off when the incoming power to the drive is off

• Power for the fused protected terminals will be provided from the load side of any supplied contactor, circuit breaker, or disconnect switch.

24 VDC Power Supply

• 5 amp, 120 W, 24 VDC

• Protected against output overcurrent, overload, short circuits, and overtemperature

• For powering customer-supplied accessory devices such as sensors, PLC I/O, contactors, temperature probes, indicator lights, and/or other

electronic hardware

• Diagnostics include a dry DC-ok contact, a green DC-ok LED, and a red overload LED

External Temperature Monitoring

Designed for monitoring temperatures of external system components, such as the motor windings and/or bearings. Eight signal inputs are each brought

to individual modules, each configurable for a different type of signal. Modules can communicate with one another and can be monitored via a fieldbus

network (requires the purchase of a separate module/bus coupler). Integrated into the drive’s safe-stop circuit.

Possible input signal types:

• RTD inputs (including Pt100), 3-wire or 4-wire

• Thermocouple

Additional features:

• One universal output, configurable for either analog voltage or analog current

• Two output relays (N.O.)

• Dual-line LC display and LED dignostics

• Sensor lead wire break, short-circuit, and incorrect polarity detection

In addition to the eight universal inputs described above, two dedicated Thermistor Motor Protection Modules are also included. Features include:

• One Type A PTC Thermistors input per module (2 modules total*)

• Fault diagnostics for wire breakage or short-circuits of sensor leads

• ATEX/UL/CSA certification

* Note: A third thermistor input can be provided by the PTC Thermistor Option Card MCB 112, if necessary
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11 RS-485 Installation and Set-up

11.1 RS-485 Installation and Set-up

11.1.1 Overview

RS-485 is a two-wire bus interface compatible with multi-drop network topology, i.e. nodes can be connected as a bus, or via drop cables from a common

trunk line. A total of 32 nodes can be connected to one network segment.

Network segments are divided up by repeaters. Please note that each repeater functions as a node within the segment in which it is installed. Each node

connected within a given network must have a unique node address, across all segments.

Terminate each segment at both ends, using either the termination switch (S801) of the frequency converters or a biased termination resistor network.

Always use screened twisted pair (STP) cable for bus cabling, and always follow good common installation practice.

Low-impedance ground connection of the screen at every node is very important, including at high frequencies. This can be achieved by connecting a

large surface of the screen to ground, for example by means of a cable clamp or a conductive cable gland. It may be necessary to apply potential-

equalizing cables to maintain the same ground potential throughout the network, particularly in installations where there are long lengths of cable.

To prevent impedance mismatch, always use the same type of cable throughout the entire network. When connecting a motor to the frequency converter,

always use screened motor cable.

Cable: Screened twisted pair (STP)

Impedance: 120 Ohm

Cable length: Max. 1200 m (including drop lines)

Max. 500 m station-to-station

11.1.2 Network Connection 

Connect the frequency converter to the RS-485 network as follows (see also diagram):

1. Connect signal wires to terminal 68 (P+) and terminal 69 (N-) on the main control board of the frequency converter.

2. Connect the cable screen to the cable clamps.

NB!

Screened, twisted-pair cables are recommended in or-

der to reduce noise between conductors.

Illustration 11.1: Network Terminal Connection
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11.1.3 RS 485 Bus Termination

Use the terminator dip switch on the main control board of the frequency

converter to terminate the RS-485 bus.

NB!

The factory setting for the dip switch is OFF.

Terminator Switch Factory Setting

11.1.4 EMC Precautions

The following EMC precautions are recommended in order to achieve interference-free operation of the RS-485 network.

NB!

Relevant national and local regulations, for example regarding protective earth connection, must be observed. The RS-485 communi-

cation cable must be kept away from motor and brake resistor cables to avoid coupling of high frequency noise from one cable to

another. Normally a distance of 200 mm (8 inches) is sufficient, but keeping the greatest possible distance between the cables is

generally recommended, especially where cables run in parallel over long distances. When crossing is unavoidable, the RS-485 cable

must cross motor and brake resistor cables at an angle of 90 degrees.

The FC protocol, also referred to as FC bus or Standard bus, is the Danfoss standard fieldbus. It defines an access technique according to the master-

slave principle for communications via a serial bus.

One master and a maximum of 126 slaves can be connected to the bus. The individual slaves are selected by the master via an address character in the

telegram. A slave itself can never transmit without first being requested to do so, and direct message transfer between the individual slaves is not possible.

Communications occur in the half-duplex mode.

The master function cannot be transferred to another node (single-master system).

The physical layer is RS-485, thus utilizing the RS-485 port built into the frequency converter. The FC protocol supports different telegram formats; a

short format of 8 bytes for process data, and a long format of 16 bytes that also includes a parameter channel. A third telegram format is used for texts.

11 RS-485 Installation and Set-up FC 300 Design Guide

216 MG.33.BB.02 - VLT® is a registered Danfoss trademark

11  

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 378 of 1387



11.3 Network Configuration

11.3.1 FC 300 Frequency Converter Set-up

Set the following parameters to enable the FC protocol for the frequency converter.

Parameter Number Setting

par. 8-30 Protocol FC

par. 8-31 Address 1 - 126

par. 8-32 FC Port Baud Rate 2400 - 115200

par. 8-33 Parity / Stop Bits Even parity, 1 stop bit (default)

11.4 FC Protocol Message Framing Structure - FC 300

11.4.1 Content of a Character (byte)

Each character transferred begins with a start bit. Then 8 data bits are transferred, corresponding to a byte. Each character is secured via a parity bit,

which is set at "1" when it reaches parity (i.e. when there is an equal number of 1’s in the 8 data bits and the parity bit in total). A character is completed

by a stop bit, thus consisting of 11 bits in all.

11.4.2 Telegram Structure

Each telegram begins with a start character (STX)=02 Hex, followed by a byte denoting the telegram length (LGE) and a byte denoting the frequency

converter address (ADR). A number of data bytes (variable, depending on the type of telegram) follows. The telegram is completed by a data control

byte (BCC).

11.4.3 Telegram Length (LGE)

The telegram length is the number of data bytes plus the address byte ADR and the data control byte BCC.

The length of telegrams with 4 data bytes is LGE = 4 + 1 + 1 = 6 bytes

The length of telegrams with 12 data bytes is LGE = 12 + 1 + 1 = 14 bytes

The length of telegrams containing texts is 101)+n bytes

1) The 10 represents the fixed characters, while the “n’” is variable (depending on the length of the text).
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11.4.4 Frequency Converter Address (ADR)

Two different address formats are used.

The address range of the frequency converter is either 1-31 or 1-126.

1. Address format 1-31:

Bit 7 = 0 (address format 1-31 active)

Bit 6 is not used

Bit 5 = 1: Broadcast, address bits (0-4) are not used

Bit 5 = 0: No Broadcast

Bit 0-4 = Frequency converter address 1-31

2. Address format 1-126:

Bit 7 = 1 (address format 1-126 active)

Bit 0-6 = Frequency converter address 1-126

Bit 0-6 = 0 Broadcast

The slave returns the address byte unchanged to the master in the response telegram.

11.4.5 Data Control Byte (BCC) 

The checksum is calculated as an XOR-function. Before the first byte in the telegram is received, the Calculated Checksum is 0.

11.4.6 The Data Field 

The structure of data blocks depends on the type of telegram. There are three telegram types, and the type applies for both control telegrams (mas-

ter=>slave) and response telegrams (slave=>master).

The three types of telegram are:

Process block (PCD):

The PCD is made up of a data block of four bytes (2 words) and contains:

- Control word and reference value (from master to slave)

- Status word and present output frequency (from slave to master).

Parameter block:

The parameter block is used to transfer parameters between master and slave. The data block is made up of 12 bytes (6 words) and also contains the

process block.
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Text block:

The text block is used to read or write texts via the data block.

11.4.7 The PKE Field

The PKE field contains two sub-fields: Parameter command and response AK, and Parameter number PNU:

Bits no. 12-15 transfer parameter commands from master to slave and return processed slave responses to the master.

Parameter commands master  slave

Bit no. Parameter command

15 14 13 12

0 0 0 0 No command

0 0 0 1 Read parameter value

0 0 1 0 Write parameter value in RAM (word)

0 0 1 1 Write parameter value in RAM (double word)

1 1 0 1 Write parameter value in RAM and EEprom (double word)

1 1 1 0 Write parameter value in RAM and EEprom (word)

1 1 1 1 Read/write text

Response slave master

Bit no. Response

15 14 13 12

0 0 0 0 No response

0 0 0 1 Parameter value transferred (word)

0 0 1 0 Parameter value transferred (double word)

0 1 1 1 Command cannot be performed

1 1 1 1 text transferred
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If the command cannot be performed, the slave sends this response:

0111 Command cannot be performed

- and issues the following fault report in the parameter value (PWE):

PWE low (Hex) Fault Report

0 The parameter number used does not exit

1 There is no write access to the defined parameter

2 Data value exceeds the parameter's limits

3 The sub index used does not exit

4 The parameter is not the array type

5 The data type does not match the defined parameter

11 Data change in the defined parameter is not possible in the frequency converter's present mode. Certain parameters

can only be changed when the motor is turned off

82 There is no bus access to the defined parameter

83 Data change is not possible because factory setup is selected

11.4.8 Parameter Number (PNU)

Bits no. 0-11 transfer parameter numbers. The function of the relevant parameter is defined in the parameter description in the Programming Guide.

11.4.9 Index (IND)

The index is used together with the parameter number to read/write-access parameters with an index, e.g. par. 15-30 Alarm Log: Error Code. The index

consists of 2 bytes, a low byte and a high byte.

NB!

Only the low byte is used as an index.

11.4.10 Parameter Value (PWE)

The parameter value block consists of 2 words (4 bytes), and the value depends on the defined command (AK). The master prompts for a parameter

value when the PWE block contains no value. To change a parameter value (write), write the new value in the PWE block and send from the master to

the slave.

When a slave responds to a parameter request (read command), the present parameter value in the PWE block is transferred and returned to the master.

If a parameter contains not a numerical value but several data options, e.g. par. 0-01 Language where [0] corresponds to English, and [4] corresponds

to Danish, select the data value by entering the value in the PWE block. See Example - Selecting a data value. Serial communication is only capable of

reading parameters containing data type 9 (text string).

par. 15-40 FC Type to par. 15-53 Power Card Serial Number contain data type 9.

For example, read the unit size and mains voltage range in par. 15-40 FC Type. When a text string is transferred (read), the length of the telegram is

variable, and the texts are of different lengths. The telegram length is defined in the second byte of the telegram, LGE. When using text transfer the

index character indicates whether it is a read or a write command.

To read a text via the PWE block, set the parameter command (AK) to ’F’ Hex. The index character high-byte must be “4”.

Some parameters contain text that can be written to via the serial bus. To write a text via the PWE block, set the parameter command (AK) to ’F’ Hex.

The index characters high-byte must be “5”.
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11.4.11 Data Types Supported by FC 300

Unsigned means that there is no operational sign in the telegram.
Data types Description

3 Integer 16

4 Integer 32

5 Unsigned 8

6 Unsigned 16

7 Unsigned 32

9 Text string

10 Byte string

13 Time difference

33 Reserved

35 Bit sequence

11.4.12 Conversion

The various attributes of each parameter are displayed in the section

Factory Settings. Parameter values are transferred as whole numbers

only. Conversion factors are therefore used to transfer decimals.

par. 4-12 Motor Speed Low Limit [Hz] has a conversion factor of 0.1.

To preset the minimum frequency to 10 Hz, transfer the value 100. A

conversion factor of 0.1 means that the value transferred is multiplied by

0.1. The value 100 is thus perceived as 10.0.

Conversion table

Conversion index Conversion factor

74 0.1

2 100

1 10

0 1

-1 0.1

-2 0.01

-3 0.001

-4 0.0001

-5 0.00001

11.4.13 Process Words (PCD)

The block of process words is divided into two blocks of 16 bits, which always occur in the defined sequence.

PCD 1 PCD 2

Control telegram (master slave Control word) Reference-value

Control telegram (slave master) Status word Present outp. frequency
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11.5 Examples 

11.5.1 Writing a parameter value

Change par. 4-14 Motor Speed High Limit [Hz] to 100 Hz.

Write the data in EEPROM.

PKE = E19E Hex - Write single word in par. 4-14 Motor Speed High Limit

[Hz]

IND = 0000 Hex

PWEHIGH = 0000 Hex

PWELOW = 03E8 Hex - Data value 1000, corresponding to 100 Hz, see

Conversion.

The telegram will look like this:

Note: par. 4-14 Motor Speed High Limit [Hz] is a single word, and the

parameter command for write in EEPROM is “E”. Parameter number 4-14

is 19E in hexadecimal.

The response from the slave to the master will be:

11.5.2 Reading a parameter value

Read the value in par. 3-41 Ramp 1 Ramp Up Time

PKE = 1155 Hex - Read parameter value in par. 3-41 Ramp 1 Ramp Up

Time

IND = 0000 Hex

PWEHIGH = 0000 Hex

PWELOW = 0000 Hex

If the value in par. 3-41 Ramp 1 Ramp Up Time is 10 s, the response from

the slave to the master will be:

NB!

3E8 Hex corresponds to 1000 decimal. The conversion index for par. 3-41 Ramp 1 Ramp Up Time is -2, i.e. 0.01.
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11.6 Modbus RTU Overview 

11.6.1 Assumptions

These operating instructions assume that the installed controller supports the interfaces in this document and that all the requirements stipulated in the

controller, as well as the frequency converter, are strictly observed, along with all limitations therein.

11.6.2 What the User Should Already Know

The Modbus RTU (Remote Terminal Unit) is designed to communicate with any controller that supports the interfaces defined in this document. It is

assumed that the user has full knowledge of the capabilities and limitations of the controller.

11.6.3 Modbus RTU Overview

Regardless of the type of physical communication networks, the Modbus RTU Overview describes the process a controller uses to request access to

another device. This includes i.a. how it will respond to requests from another device, and how errors will be detected and reported. It also establishes

a common format for the layout and contents of message fields.

During communications over a Modbus RTU network, the protocol determines how each controller will learn its device address, recognise a message

addressed to it, determine the kind of action to be taken, and extract any data or other information contained in the message. If a reply is required, the

controller will construct the reply message and send it.

Controllers communicate using a master-slave technique in which only one device (the master) can initiate transactions (called queries). The other devices

(slaves) respond by supplying the requested data to the master, or by taking the action requested in the query.

The master can address individual slaves, or can initiate a broadcast message to all slaves. Slaves return a message (called a response) to queries that

are addressed to them individually. No responses are returned to broadcast queries from the master. The Modbus RTU protocol establishes the format

for the master’s query by placing into it the device (or broadcast) address, a function code defining the requested action, any data to be sent, and an

error-checking field. The slave’s response message is also constructed using Modbus protocol. It contains fields confirming the action taken, any data to

be returned, and an error-checking field. If an error occurs in receipt of the message, or if the slave is unable to perform the requested action, the slave

will construct an error message and send it in response, or a time-out will occur.

11.6.4 Frequency Converter with Modbus RTU

The frequency converter communicates in Modbus RTU format over the built-in RS-485 interface. Modbus RTU provides access to the Control Word and

Bus Reference of the frequency converter.

The Control Word allows the Modbus master to control several important functions of the frequency converter:

• Start

• Stop of the frequency converter in various ways:

Coast stop

Quick stop

DC Brake stop

Normal (ramp) stop

• Reset after a fault trip

• Run at a variety of preset speeds

• Run in reverse

• Change the active set-up

• Control the frequency converter’s built-in relay

The Bus Reference is commonly used for speed control. It is also possible to access the parameters, read their values, and where possible, write values

to them. This permits a range of control options, including controlling the setpoint of the frequency converter when its internal PI controller is used.
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11.7 Network Configuration
To enable Modbus RTU on the frequency converter, set the following parameters:

Parameter Number Parameter name Setting

8-30 Protocol Modbus RTU

8-31 Address 1 - 247

8-32 Baud Rate 2400 - 115200

8-33 Parity/Stop bits Even parity, 1 stop bit (default)

11.8 Modbus RTU Message Framing Structure 

11.8.1 Frequency Converter with Modbus RTU

The controllers are set up to communicate on the Modbus network using RTU (Remote Terminal Unit) mode, with each 8-bit byte in a message containing

two 4-bit hexadecimal characters. The format for each byte is shown below.

Start bit Data bit Stop/

parity

Stop

            

Coding System 8-bit binary, hexadecimal 0-9, A-F. Two hexadecimal characters contained in each 8-bit field of the

message

Bits Per Byte 1 start bit

8 data bits, least significant bit sent first

1 bit for even/odd parity; no bit for no parity

1 stop bit if parity is used; 2 bits if no parity

Error Check Field Cyclical Redundancy Check (CRC)

11.8.2 Modbus RTU Message Structure

The transmitting device places a Modbus RTU message into a frame with a known beginning and ending point. This allows receiving devices to begin at

the start of the message, read the address portion, determine which device is addressed (or all devices, if the message is broadcast), and to recognise

when the message is completed. Partial messages are detected and errors set as a result. Characters for transmission must be in hexadecimal 00 to FF

format in each field. The frequency converter continuously monitors the network bus, also during ‘silent’ intervals. When the first field (the address field)

is received, each frequency converter or device decodes it to determine which device is being addressed. Modbus RTU messages addressed to zero are

broadcast messages. No response is permitted for broadcast messages. A typical message frame is shown below.

Typical Modbus RTU Message Structure

Start Address Function Data CRC check End

T1-T2-T3-T4 8 bits 8 bits N x 8 bits 16 bits T1-T2-T3-T4
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11.8.3 Start / Stop Field

Messages start with a silent period of at least 3.5 character intervals. This is implemented as a multiple of character intervals at the selected network

baud rate (shown as Start T1-T2-T3-T4). The first field to be transmitted is the device address. Following the last transmitted character, a similar period

of at least 3.5 character intervals marks the end of the message. A new message can begin after this period. The entire message frame must be transmitted

as a continuous stream. If a silent period of more than 1.5 character intervals occurs before completion of the frame, the receiving device flushes the

incomplete message and assumes that the next byte will be the address field of a new message. Similarly, if a new message begins prior to 3.5 character

intervals after a previous message, the receiving device will consider it a continuation of the previous message. This will cause a time-out (no response

from the slave), since the value in the final CRC field will not be valid for the combined messages.

11.8.4 Address Field

The address field of a message frame contains 8 bits. Valid slave device addresses are in the range of 0 – 247 decimal. The individual slave devices are

assigned addresses in the range of 1 – 247. (0 is reserved for broadcast mode, which all slaves recognize.) A master addresses a slave by placing the

slave address in the address field of the message. When the slave sends its response, it places its own address in this address field to let the master

know which slave is responding.

11.8.5 Function Field

The function field of a message frame contains 8 bits. Valid codes are in the range of 1-FF. Function fields are used to send messages between master

and slave. When a message is sent from a master to a slave device, the function code field tells the slave what kind of action to perform. When the slave

responds to the master, it uses the function code field to indicate either a normal (error-free) response, or that some kind of error occurred (called an

exception response). For a normal response, the slave simply echoes the original function code. For an exception response, the slave returns a code that

is equivalent to the original function code with its most significant bit set to logic 1. In addition, the slave places a unique code into the data field of the

response message. This tells the master what kind of error occurred, or the reason for the exception. Please also refer to the sections Function Codes

Supported by Modbus RTU  and Exception Codes.

11.8.6 Data Field

The data field is constructed using sets of two hexadecimal digits, in the range of 00 to FF hexadecimal. These are made up of one RTU character. The

data field of messages sent from a master to slave device contains additional information which the slave must use to take the action defined by the

function code. This can include items such as coil or register addresses, the quantity of items to be handled, and the count of actual data bytes in the

field.

11.8.7 CRC Check Field

Messages include an error-checking field, operating on the basis of a Cyclical Redundancy Check (CRC) method. The CRC field checks the contents of

the entire message. It is applied regardless of any parity check method used for the individual characters of the message. The CRC value is calculated

by the transmitting device, which appends the CRC as the last field in the message. The receiving device recalculates a CRC during receipt of the message

and compares the calculated value to the actual value received in the CRC field. If the two values are unequal, a bus time-out results. The error-checking

field contains a 16-bit binary value implemented as two 8-bit bytes. When this is done, the low-order byte of the field is appended first, followed by the

high-order byte. The CRC high-order byte is the last byte sent in the message.

11.8.8 Coil Register Addressing

In Modbus, all data are organized in coils and holding registers. Coils hold a single bit, whereas holding registers hold a 2-byte word (i.e. 16 bits). All

data addresses in Modbus messages are referenced to zero. The first occurrence of a data item is addressed as item number zero. For example: The coil

known as ‘coil 1’ in a programmable controller is addressed as coil 0000 in the data address field of a Modbus message. Coil 127 decimal is addressed

as coil 007EHEX (126 decimal).

Holding register 40001 is addressed as register 0000 in the data address field of the message. The function code field already specifies a ‘holding register’

operation. Therefore, the ‘4XXXX’ reference is implicit. Holding register 40108 is addressed as register 006BHEX (107 decimal).
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Coil Number Description Signal Direction

1-16 Frequency converter control word (see table below) Master to slave

17-32 Frequency converter speed or set-point reference Range 0x0 – 0xFFFF (-200% ... ~200%) Master to slave

33-48 Frequency converter status word (see table below) Slave to master

49-64 Open loop mode: Frequency converter output frequency Closed loop mode: Frequency

converter feedback signal

Slave to master

65 Parameter write control (master to slave) Master to slave

0 = Parameter changes are written to the RAM of the frequency con-

verter

1 = Parameter changes are written to the RAM and EEPROM of the

frequency converter.

66-65536 Reserved

Coil 0 1

01 Preset reference LSB

02 Preset reference MSB

03 DC brake No DC brake

04 Coast stop No coast stop

05 Quick stop No quick stop

06 Freeze freq. No freeze freq.

07 Ramp stop Start

08 No reset Reset

09 No jog Jog

10 Ramp 1 Ramp 2

11 Data not valid Data valid

12 Relay 1 off Relay 1 on

13 Relay 2 off Relay 2 on

14 Set up LSB

15 Set up MSB

16 No reversing Reversing

Frequency converter control word (FC profile)

Coil 0 1

33 Control not ready Control ready

34 Frequency converter not

ready

Frequency converter ready

35 Coasting stop Safety closed

36 No alarm Alarm

37 Not used Not used

38 Not used Not used

39 Not used Not used

40 No warning Warning

41 Not at reference At reference

42 Hand mode Auto mode

43 Out of freq. range In frequency range

44 Stopped Running

45 Not used Not used

46 No voltage warning Voltage warning

47 Not in current limit Current limit

48 No thermal warning Thermal warning

Frequency converter status word (FC profile)

Holding registers

Register Number Description

00001-00006 Reserved

00007 Last error code from an FC data object interface

00008 Reserved

00009 Parameter index*

00100-00999 000 parameter group (parameters 001 through 099)

01000-01999 100 parameter group (parameters 100 through 199)

02000-02999 200 parameter group (parameters 200 through 299)

03000-03999 300 parameter group (parameters 300 through 399)

04000-04999 400 parameter group (parameters 400 through 499)

... ...

49000-49999 4900 parameter group (parameters 4900 through 4999)

500000 Input data: Frequency converter control word register (CTW).

50010 Input data: Bus reference register (REF).

... ...

50200 Output data: Frequency converter status word register (STW).

50210 Output data: Frequency converter main actual value register (MAV).

* Used to specify the index number to be used when accessing an indexed parameter.
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11.8.9 How to Control the Frequency Converter

This section describes codes which can be used in the function and data fields of a Modbus RTU message. For a complete description of all the message

fields please refer to the section Modbus RTU Message Framing Structure.

11.8.10 Function Codes Supported by Modbus RTU

Modbus RTU supports use of the following function codes in the function

field of a message:
Function Function Code

Read coils 1 hex

Read holding registers 3 hex

Write single coil 5 hex

Write single register 6 hex

Write multiple coils F hex

Write multiple registers 10 hex

Get comm. event counter B hex

Report slave ID 11 hex

Function Function Code Sub-function code Sub-function

Diagnostics 8 1 Restart communication

2 Return diagnostic register

10 Clear counters and diagnostic register

11 Return bus message count

12 Return bus communication error count

13 Return bus exception error count

14 Return slave message count

11.8.11 Modbus Exception Codes

For a full explanation of the structure of an exception code response, please refer to the section Modbus RTU Message Framing Structure, Function Field.

Modbus Exception Codes

Code Name Meaning

1 Illegal function The function code received in the query is not an allowable action for the server (or slave). This may

be because the function code is only applicable to newer devices, and was not implemented in the unit

selected. It could also indicate that the server (or slave) is in the wrong state to process a request of

this type, for example because it is not configured and is being asked to return register values.

2 Illegal data address The data address received in the query is not an allowable address for the server (or slave). More

specifically, the combination of reference number and transfer length is invalid. For a controller with

100 registers, a request with offset 96 and length 4 would succeed, a request with offset 96 and length

5 will generate exception 02.

3 Illegal data value A value contained in the query data field is not an allowable value for server (or slave). This indicates

a fault in the structure of the remainder of a complex request, such as that the implied length is

incorrect. It specifically does NOT mean that a data item submitted for storage in a register has a value

outside the expectation of the application program, since the Modbus protocol is unaware of the sig-

nificance of any particular value of any particular register.

4 Slave device failure An unrecoverable error occurred while the server (or slave) was attempting to perform the requested

action.
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11.9 How to Access Parameters 

11.9.1 Parameter Handling

The PNU (Parameter Number) is translated from the register address contained in the Modbus read or write message. The parameter number is translated

to Modbus as (10 x parameter number) DECIMAL.

11.9.2 Storage of Data

The Coil 65 decimal determines whether data written to the frequency converter are stored in EEPROM and RAM (coil 65 = 1) or only in RAM (coil 65 =

0).

11.9.3 IND

The array index is set in Holding Register 9 and used when accessing array parameters.

11.9.4 Text Blocks

Parameters stored as text strings are accessed in the same way as the other parameters. The maximum text block size is 20 characters. If a read request

for a parameter is for more characters than the parameter stores, the response is truncated. If the read request for a parameter is for fewer characters

than the parameter stores, the response is space filled.

11.9.5 Conversion Factor

The different attributes for each parameter can be seen in the section on factory settings. Since a parameter value can only be transferred as a whole

number, a conversion factor must be used to transfer decimals. Please refer to the Parameters section.

11.9.6 Parameter Values

Standard Data Types

Standard data types are int16, int32, uint8, uint16 and uint32. They are stored as 4x registers (40001 – 4FFFF). The parameters are read using function

03HEX "Read Holding Registers." Parameters are written using the function 6HEX "Preset Single Register" for 1 register (16 bits), and the function 10HEX

"Preset Multiple Registers" for 2 registers (32 bits). Readable sizes range from 1 register (16 bits) up to 10 registers (20 characters).

Non standard Data Types

Non standard data types are text strings and are stored as 4x registers (40001 – 4FFFF). The parameters are read using function 03HEX "Read Holding

Registers" and written using function 10HEX "Preset Multiple Registers." Readable sizes range from 1 register (2 characters) up to 10 registers (20

characters).

11 RS-485 Installation and Set-up FC 300 Design Guide

228 MG.33.BB.02 - VLT® is a registered Danfoss trademark

11  

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 390 of 1387



11.10 Danfoss FC Control Profile

11.10.1 Control Word According to FC Profile(par. 8-10 Control Profile = FC profile)

Bit Bit value = 0 Bit value = 1
00 Reference value external selection lsb
01 Reference value external selection msb
02 DC brake Ramp
03 Coasting No coasting
04 Quick stop Ramp
05 Hold output frequency use ramp
06 Ramp stop Start
07 No function Reset
08 No function Jog
09 Ramp 1 Ramp 2
10 Data invalid Data valid
11 No function Relay 01 active
12 No function Relay 02 active
13 Parameter set-up selection lsb
14 Parameter set-up selection msb
15 No function Reverse

Explanation of the Control Bits

Bits 00/01

Bits 00 and 01 are used to choose between the four reference values, which are pre-programmed in par. 3-10 Preset Reference according to the following

table:

Programmed ref. value Par. Bit 01 Bit 00
1 par. 3-10 Preset Reference [0] 0 0
2 par. 3-10 Preset Reference [1] 0 1
3 par. 3-10 Preset Reference [2] 1 0
4 par. 3-10 Preset Reference [3] 1 1

NB!

Make a selection in par. 8-56 Preset Reference Select to define how Bit 00/01 gates with the corresponding function on the digital

inputs.

Bit 02, DC brake:

Bit 02 = ’0’ leads to DC braking and stop. Set braking current and duration in par. 2-01 DC Brake Current and par. 2-02 DC Braking Time. Bit 02 = ’1’

leads to ramping.
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Bit 03, Coasting:

Bit 03 = ’0’: The frequency converter immediately "lets go" of the motor, (the output transistors are "shut off") and it coasts to a standstill. Bit 03 = ’1’:

The frequency converter starts the motor if the other starting conditions are met.

NB!

Make a selection in par. 8-50 Coasting Select to define how Bit 03 gates with the corresponding function on a digital input.

Bit 04, Quick stop:

Bit 04 = ’0’: Makes the motor speed ramp down to stop (set in par. 3-81 Quick Stop Ramp Time.

Bit 05, Hold output frequency

Bit 05 = ’0’: The present output frequency (in Hz) freezes. Change the frozen output frequency only by means of the digital inputs (par. 5-10 Terminal

18 Digital Input to par. 5-15 Terminal 33 Digital Input) programmed to Speed up and Slow down.

NB!

If Freeze output is active, the frequency converter can only be stopped by the following:

• Bit 03 Coasting stop

• Bit 02 DC braking

• Digital input (par. 5-10 Terminal 18 Digital Input to par. 5-15 Terminal 33 Digital Input) programmed to DC braking, Coasting

stop, or Reset and coasting stop.

Bit 06, Ramp stop/start:

Bit 06 = ’0’: Causes a stop and makes the motor speed ramp down to stop via the selected ramp down parameter. Bit 06 = ’1’: Permits the frequency

converter to start the motor, if the other starting conditions are met.

NB!

Make a selection in par. 8-53 Start Select to define how Bit 06 Ramp stop/start gates with the corresponding function on a digital input.

Bit 07, Reset: Bit 07 = ’0’: No reset. Bit 07 = ’1’: Resets a trip. Reset is activated on the signal’s leading edge, i.e. when changing from logic ’0’ to logic

’1’.

Bit 08, Jog:

Bit 08 = ’1’: The output frequency is determined by par. 3-19 Jog Speed [RPM].

Bit 09, Selection of ramp 1/2:

Bit 09 = "0": Ramp 1 is active (par. 3-41 Ramp 1 Ramp Up Time to par. 3-42 Ramp 1 Ramp Down Time). Bit 09 = "1": Ramp 2 (par. 3-51 Ramp 2 Ramp

Up Time to par. 3-52 Ramp 2 Ramp Down Time) is active.

Bit 10, Data not valid/Data valid:

Tell the frequency converter whether to use or ignore the control word. Bit 10 = ’0’: The control word is ignored. Bit 10 = ’1’: The control word is used.

This function is relevant because the telegram always contains the control word, regardless of the telegram type. Thus, you can turn off the control word

if you do not want to use it when updating or reading parameters.

Bit 11, Relay 01:

Bit 11 = "0": Relay not activated. Bit 11 = "1": Relay 01 activated provided that Control word bit 11 is chosen in par. 5-40 Function Relay.

Bit 12, Relay 04:

Bit 12 = "0": Relay 04 is not activated. Bit 12 = "1": Relay 04 is activated provided that Control word bit 12 is chosen in par. 5-40 Function Relay.
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Bit 13/14, Selection of set-up:

Use bits 13 and 14 to choose from the four menu set-ups according to

the shown table: .

Set-up Bit 14 Bit 13
1 0 0
2 0 1
3 1 0
4 1 1

The function is only possible when Multi Set-Ups is selected in par.

0-10 Active Set-up.
NB!

Make a selection in par. 8-55 Set-up Select to define

how Bit 13/14 gates with the corresponding function

on the digital inputs.

Bit 15 Reverse:

Bit 15 = ’0’: No reversing. Bit 15 = ’1’: Reversing. In the default setting, reversing is set to digital in par. 8-54 Reversing Select. Bit 15 causes reversing

only when Ser. communication, Logic or or Logic and is selected.

11.10.2 Status Word According to FC Profile (STW) (par. 8-10 Control Profile = FC profile)

Bit Bit = 0 Bit = 1
00 Control not ready Control ready
01 Drive not ready Drive ready
02 Coasting Enable
03 No error Trip
04 No error Error (no trip)
05 Reserved -
06 No error Triplock
07 No warning Warning
08 Speed  reference Speed = reference
09 Local operation Bus control
10 Out of frequency limit Frequency limit OK
11 No operation In operation
12 Drive OK Stopped, auto start
13 Voltage OK Voltage exceeded
14 Torque OK Torque exceeded
15 Timer OK Timer exceeded

Explanation of the Status Bits

Bit 00, Control not ready/ready:

Bit 00 = ’0’: The frequency converter trips. Bit 00 = ’1’: The frequency converter controls are ready but the power component does not necessarily receive

any power supply (in case of external 24 V supply to controls).

Bit 01, Drive ready:

Bit 01 = ’1’: The frequency converter is ready for operation but the coasting command is active via the digital inputs or via serial communication.

Bit 02, Coasting stop:

Bit 02 = ’0’: The frequency converter releases the motor. Bit 02 = ’1’: The frequency converter starts the motor with a start command.

Bit 03, No error/trip:

Bit 03 = ’0’ : The frequency converter is not in fault mode. Bit 03 = ’1’: The frequency converter trips. To re-establish operation, enter [Reset].

Bit 04, No error/error (no trip):

Bit 04 = ’0’: The frequency converter is not in fault mode. Bit 04 = “1”: The frequency converter shows an error but does not trip.
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Bit 05, Not used:

Bit 05 is not used in the status word.

Bit 06, No error / triplock:

Bit 06 = ’0’: The frequency converter is not in fault mode. Bit 06 = “1”: The frequency converter is tripped and locked.

Bit 07, No warning/warning:

Bit 07 = ’0’: There are no warnings. Bit 07 = ’1’: A warning has occurred.

Bit 08, Speed  reference/speed = reference:

Bit 08 = ’0’: The motor is running but the present speed is different from the preset speed reference. It might e.g. be the case when the speed ramps

up/down during start/stop. Bit 08 = ’1’: The motor speed matches the preset speed reference.

Bit 09, Local operation/bus control:

Bit 09 = ’0’: [STOP/RESET] is activate on the control unit or Local control in par. 3-13 Reference Site is selected. You cannot control the frequency

converter via serial communication. Bit 09 = ’1’ It is possible to control the frequency converter via the fieldbus/ serial communication.

Bit 10, Out of frequency limit:

Bit 10 = ’0’: The output frequency has reached the value in par. 4-11 Motor Speed Low Limit [RPM] or par. 4-13 Motor Speed High Limit [RPM]. Bit 10

= "1": The output frequency is within the defined limits.

Bit 11, No operation/in operation:

Bit 11 = ’0’: The motor is not running. Bit 11 = ’1’: The frequency converter has a start signal or the output frequency is greater than 0 Hz.

Bit 12, Drive OK/stopped, autostart:

Bit 12 = ’0’: There is no temporary over temperature on the inverter. Bit 12 = ’1’: The inverter stops because of over temperature but the unit does not

trip and will resume operation once the over temperature stops.

Bit 13, Voltage OK/limit exceeded:

Bit 13 = ’0’: There are no voltage warnings. Bit 13 = ’1’: The DC voltage in the frequency converter’s intermediate circuit is too low or too high.

Bit 14, Torque OK/limit exceeded:

Bit 14 = ’0’: The motor current is lower than the torque limit selected in par. 4-18 Current Limit. Bit 14 = ’1’: The torque limit in par. 4-18 Current

Limit is exceeded.

Bit 15, Timer OK/limit exceeded:

Bit 15 = ’0’: The timers for motor thermal protection and thermal protection are not exceeded 100%. Bit 15 = ’1’: One of the timers exceeds 100%.

NB!

All bits in the STW are set to ’0’ if the connection between the Interbus option and the frequency converter is lost, or an internal

communication problem has occurred.
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11.10.3 Bus Speed Reference Value

Speed reference value is transmitted to the frequency converter in a rel-

ative value in %. The value is transmitted in the form of a 16-bit word;

in integers (0-32767) the value 16384 (4000 Hex) corresponds to 100%.

Negative figures are formatted by means of 2’s complement. The Actual

Output frequency (MAV) is scaled in the same way as the bus reference.

The reference and MAV are scaled as follows:

11.10.4 PROFIdrive Control Profile

This section describes the functionality of the control word and status word in the PROFIdrive profile. Select this profile by setting par. 8-10 Control Word

Profile.
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11.10.5 Control Word according to PROFIdrive Profile (CTW) 

The Control word is used to send commands from a master (e.g. a PC)

to a slave.
Bit Bit = 0 Bit = 1

00 OFF 1 ON 1

01 OFF 2 ON 2

02 OFF 3 ON 3

03 Coasting No coasting

04 Quick stop Ramp

05 Hold frequency output Use ramp

06 Ramp stop Start

07 No function Reset

08 Jog 1 OFF Jog 1 ON

09 Jog 2 OFF Jog 2 ON

10 Data invalid Data valid

11 No function Slow down

12 No function Catch up

13 Parameter set-up Selection lsb

14 Parameter set-up Selection msb

15 No function Reverse

Explanation of the Control Bits

Bit 00, OFF 1/ON 1

Normal ramp stop using the ramp times of the actual selected ramp.

Bit 00 = "0" leads to the stop and activation of the output relay 1 or 2 if the output frequency is 0 Hz and if [Relay 123] has been selected in par.

5-40 Function Relay.

When bit 00 = "1", the frequency converter is in State 1: “Switching on inhibited”.

Please refer to the PROFIdrive State Transition Diagram, at the end of this section.

Bit 01, OFF 2/ON 2

Coasting stop

When bit 01 = "0", a coasting stop and activation of the output relay 1 or 2 occurs if the output frequency is 0 Hz and if [Relay 123] has been selected

in par. 5-40 Function Relay.

When bit 01 = "1", the frequency converter is in State 1: “Switching on inhibited”. Please refer to the PROFIdrive State Transition Diagram, at the end

of this section.

Bit 02, OFF 3/ON 3

Quick stop using the ramp time of par. 3-81 Quick Stop Ramp Time. When bit 02 = "0", a quick stop and activation of the output relay 1 or 2 occurs if

the output frequency is 0 Hz and if [Relay 123] has been selected in par. 5-40 Function Relay.

When bit 02 = "1", the frequency converter is in State 1: “Switching on inhibited”.

Please refer to the PROFIdrive State Transition Diagram, at the end of this section.

Bit 03, Coasting/No coasting

Coasting stop Bit 03 = "0" leads to a stop. When bit 03 = "1", the frequency converter can start if the other start conditions are satisfied.

NB!

The selection in par. 8-50 Coasting Select Coasting select determines how bit 03 is linked with the corresponding function of the digital

inputs.

Bit 04, Quick stop/Ramp

Quick stop using the ramp time of par. 3-81 Quick Stop Ramp Time.

When bit 04 = "0", a quick stop occurs.

When bit 04 = "1", the frequency converter can start if the other start conditions are satisfied.
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NB!

The selection in par. 8-51 Quick Stop Select determines how bit 04 is linked with the corresponding function of the digital inputs.

Bit 05, Hold frequency output/Use ramp

When bit 05 = "0", the current output frequency is being maintained even if the reference value is modified.

When bit 05 = "1", the frequency converter can perform its regulating function again; operation occurs according to the respective reference value.

Bit 06, Ramp stop/Start

Normal ramp stop using the ramp times of the actual ramp as selected. In addition, activation of the output relay 01 or 04 if the output frequency is 0

Hz if Relay 123 has been selected in par. 5-40 Function Relay. Bit 06 = "0" leads to a stop. When bit 06 = "1", the frequency converter can start if the

other start conditions are satisfied.

NB!

The selection in par. 8-53 Start Select determines how bit 06 is linked with the corresponding function of the digital inputs.

Bit 07, No function/Reset

Reset after switching off.

Acknowledges event in fault buffer.

When bit 07 = "0", no reset occurs.

When there is a slope change of bit 07 to "1", a reset occurs after switching off.

Bit 08, Jog 1 OFF/ON

Activation of the pre-programmed speed in par. 8-90 Bus Jog 1 Speed. JOG 1 is only possible if bit 04 = "0" and bit 00 - 03 = "1".

Bit 09, Jog 2 OFF/ON

Activation of the pre-programmed speed in par. 8-91 Bus Jog 2 Speed. JOG 2 is only possible if bit 04 = "0" and bit 00 - 03 = "1".

Bit 10, Data invalid/valid

Is used to tell the frequency converter whether the control word is to be used or ignored. Bit 10 = “0” causes the control word to be ignored, Bit 10 =

“1” causes the control word to be used. This function is relevant, because the control word is always contained in the telegram, regardless of which type

of telegram is used, i.e. it is possible to turn off the control word if you do not wish to use it in connection with updating or reading parameters.

Bit 11, No function/Slow down

Is used to reduce the speed reference value by the amount given in par. 3-12 Catch up/slow Down Value value. When bit 11 = "0", no modification of

the reference value occurs. When bit 11 = "1", the reference value is reduced.

Bit 12, No function/Catch up

Is used to increase the speed reference value by the amount given in par. 3-12 Catch up/slow Down Value.

When bit 12 = "0", no modification of the reference value occurs.

When bit 12 = "1", the reference value is increased.

If both - slowing down and accelerating - are activated (bit 11 and 12 = "1"), slowing down has priority, i.e. the speed reference value will be reduced.

Bits 13/14, Set-up selection

Bits 13 and 14 are used to choose between the four parameter set-ups

according to the following table:

The function is only possible if Multi Set-up has been chosen in par.

0-10 Active Set-up. The selection in par. 8-55 Set-up Select determines

how bits 13 and 14 are linked with the corresponding function of the

digital inputs. Changing set-up while running is only possible if the set-

ups have been linked in par. 0-12 This Set-up Linked to.

Set-up Bit 13 Bit 14

1 0 0

2 1 0

3 0 1

4 1 1
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Bit 15, No function/Reverse

Bit 15 = “0” causes no reversing.

Bit 15 = “1” causes reversing.

Note: In the factory setting reversing is set to digital in par. 8-54 Reversing Select.

NB!

Bit 15 causes reversing only when Ser. communication, Logic or or Logic and is selected.
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11.10.6 Status Word according to PROFIdrive Profile (STW) 

The Status word is used to notify a master (e.g. a PC) about the status

of a slave.
Bit Bit = 0 Bit = 1

00 Control not ready Control ready

01 Drive not ready Drive ready

02 Coasting Enable

03 No error Trip

04 OFF 2 ON 2

05 OFF 3 ON 3

06 Start possible Start not possible

07 No warning Warning

08 Speed  reference Speed = reference

09 Local operation Bus control

10 Out of frequency limit Frequency limit ok

11 No operation In operation

12 Drive OK Stopped, autostart

13 Voltage OK Voltage exceeded

14 Torque OK Torque exceeded

15 Timer OK Timer exceeded

Explanation of the Status Bits

Bit 00, Control not ready/ready

When bit 00 = "0", bit 00, 01 or 02 of the Control word is "0" (OFF 1, OFF 2 or OFF 3) - or the frequency converter is switched off (trip).

When bit 00 = "1", the frequency converter control is ready, but there is not necessarily power supply to the unit present (in the event of external 24 V

supply of the control system).

Bit 01, VLT not ready/ready

Same significance as bit 00, however, there is a supply of the power unit. The frequency converter is ready when it receives the necessary start signals.

Bit 02, Coasting/Enable

When bit 02 = "0", bit 00, 01 or 02 of the Control word is "0" (OFF 1, OFF 2 or OFF 3 or coasting) - or the frequency converter is switched off (trip).

When bit 02 = "1", bit 00, 01 or 02 of the Control word is "1"; the frequency converter has not tripped.

Bit 03, No error/Trip

When bit 03 = "0", no error condition of the frequency converter exists.

When bit 03 = "1", the frequency converter has tripped and requires a reset signal before it can start.

Bit 04, ON 2/OFF 2

When bit 01 of the Control word is "0", then bit 04 = "0".

When bit 01 of the Control word is "1", then bit 04 = "1".

Bit 05, ON 3/OFF 3

When bit 02 of the Control word is "0", then bit 05 = "0".

When bit 02 of the Control word is "1", then bit 05 = "1".

Bit 06, Start possible/Start not possible

If PROFIdrive has been selected in par. 8-10 Control Word Profile, bit 06 will be "1" after a switch-off acknowledgement, after activation of OFF2 or OFF3,

and after switching on the mains voltage. Start not possible will be reset, with bit 00 of the Control word being set to "0" and bit 01, 02 and 10 being set

to "1".

Bit 07, No warning/Warning

Bit 07 = “0” means that there are no warnings.

Bit 07 = “1” means that a warning has occurred.
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Bit 08, Speed  reference / Speed = reference

When bit 08 = "0", the current speed of the motor deviates from the set speed reference value. This may occur, for example, when the speed is being

changed during start/stop through ramp up/down.

When bit 08 = "1", the current speed of the motor corresponds to the set speed reference value.

Bit 09, Local operation/Bus control

Bit 09 = "0" indicates that the frequency converter has been stopped by means of the stop button on the control panel, or that [Linked to hand] or [Local]

has been selected in par. 3-13 Reference Site.

When bit 09 = "1", the frequency converter can be controlled through the serial interface.

Bit 10, Out of frequency limit/Frequency limit OK

When bit 10 = "0", the output frequency is outside the limits set in par. 4-52 Warning Speed Low and par. 4-53 Warning Speed High. When bit 10 = "1",

the output frequency is within the indicated limits.

Bit 11, No operation/Operation

When bit 11 = "0", the motor does not turn.

When bit 11 = "1", the frequency converter has a start signal, or the output frequency is higher than 0 Hz.

Bit 12, Drive OK/Stopped, autostart

When bit 12 = "0", there is no temporary overloading of the inverter.

When bit 12 = "1", the inverter has stopped due to overloading. However, the frequency converter has not switched off (trip) and will start again after

the overloading has ended.

Bit 13, Voltage OK/Voltage exceeded

When bit 13 = "0", the voltage limits of the frequency converter are not exceeded.

When bit 13 = "1", the direct voltage in the intermediate circuit of the frequency converter is too low or too high.

Bit 14, Torque OK/Torque exceeded

When bit 14 = "0", the motor torque is below the limit selected in par. 4-16 Torque Limit Motor Mode and par. 4-17 Torque Limit Generator Mode. When

bit 14 = "1", the limit selected in par. 4-16 Torque Limit Motor Mode or par. 4-17 Torque Limit Generator Mode is exceeded.

Bit 15, Timer OK/Timer exceeded

When bit 15 = "0", the timers for the thermal motor protection and thermal frequency converter protection have not exceeded 100%.

When bit 15 = "1", one of the timers has exceeded 100%.
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1. How to Read these Operating Instructions

1.1. How to Read these Operating Instructions

1.1.1. How to Read these Operating Instructions

The frequency converter is designed to provide high shaft performance on electrical motors. Please read this manual carefully for proper use. Incorrect

handling of the frequency converter may cause improper operation of the frequency converter or related equipment, shorten lifetime or cause other

troubles.

These Operating Instructions will help you get started, install, program, and troubleshoot your frequency converter.

Chapter 1, How to Read these Operating Instructions, introduces the manual and informs you about the approvals, symbols, and abbreviations

used in this literature.

Chapter 2, Safety Instructions and General Warnings, entails instructions on how to handle the frequency converter correctly.

Chapter 3, How to Install, guides through mechanical and technical installation.

Chapter 4, How to Programme, shows how to operate and programme the frequency converter via the Local Control Panel.

Chapter 5, General Specifications, contains technical data about the frequency converter.

Chapter 6, Warnings and Alarms, assists in solving problems that may occur when using the frequency converter.

Available literature for FC 300

- The VLT® AutomationDrive FC 300 Operating Instructions - High Power, MG.33.UX.YY provide the necessary information for getting the drive

up and running.

- The VLT® AutomationDrive FC 300 Design Guide MG.33.BX.YY entails all technical information about the drive and customer design and appli-

cations.

- The VLT® AutomationDrive FC 300 Programming Guide MG.33.MX.YY provides information on how to programme and includes complete pa-

rameter descriptions.

- The VLT® AutomationDrive FC 300 Profibus Operating Instructions MG.33.CX.YY provide the information required for controlling, monitoring

and programming the drive via a Profibus fieldbus.

- The VLT® AutomationDrive FC 300 DeviceNet Operating Instructions MG.33.DX.YY provide the information required for controlling, monitoring

and programming the drive via a DeviceNet fieldbus.

X = Revision number

YY = Language code

Danfoss Drives technical literature is also available online at www.danfoss.com/drives.

VLT® Automation Drive FC 300
Operating Instructions High Power 1. How to Read these Operating Instructions
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1.1.2. Approvals 

1.1.3. Symbols 

Symbols used in these Operating Instructions.

NB!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

Indicates default setting

1. How to Read these Operating Instructions
VLT® Automation Drive FC 300
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1.1.4. Abbreviations 

Alternating current AC
American wire gauge AWG
Ampere/AMP A
Automatic Motor Adaptation AMA
Current limit ILIM

Degrees Celsius °C
Direct current DC
Drive Dependent D-TYPE
Electro Magnetic Compatibility EMC
Electronic Thermal Relay ETR
drive FC
Gram g
Hertz Hz
Kilohertz kHz
Local Control Panel LCP
Meter m
Millihenry Inductance mH
Milliampere mA
Millisecond ms
Minute min
Motion Control Tool MCT
Nanofarad nF
Newton Meters Nm
Nominal motor current IM,N

Nominal motor frequency fM,N

Nominal motor power PM,N

Nominal motor voltage UM,N

Parameter par.
Protective Extra Low Voltage PELV
Printed Circuit Board PCB
Rated Inverter Output Current IINV

Revolutions Per Minute RPM
Regenerative terminals Regen
Second s
Torque limit TLIM

Volts V

VLT® Automation Drive FC 300
Operating Instructions High Power 1. How to Read these Operating Instructions
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2. Safety Instructions and General Warning
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2. Safety Instructions and General Warning

Equipment containing electrical components may not be disposed of together with domestic
waste.
It must be separately collected with electrical and electronic waste according to local and currently
valid legislation.

Caution

The frequency converter DC link capacitors remain charged after power has been disconnected. To avoid electrical shock hazard, disconnect the

frequency converter from the mains before carrying out maintenance. Before doing service on the frequency converter wait at least the amount of

time indicated below:

 380 - 500 V 90 - 200 kW 20 minutes

  250 - 800 kW 40 minutes

 525 - 690 V 37 - 315 kW 20 minutes

  355 - 1000 kW 30 minutes

FC 300

Operating Instructions

Software version: 4.8x

   

These Operating Instructions can be used for all FC 300 frequency converters with software version 4.8x.

The software version number can be seen from parameter 15-43.

2.1.1. High Voltage 

The voltage of the frequency converter is dangerous whenever the frequency converter is connected to mains. Incorrect installation

or operation of the motor or frequency converter may cause damage to the equipment, serious personal injury or death. The instructions

in this manual must consequently be observed, as well as applicable local and national rules and safety regulations.

Installation in high altitudes

380 - 500 V: At altitudes above 3 km, please contact Danfoss Drives regarding PELV.

525 - 690 V: At altitudes above 2 km, please contact Danfoss Drives regarding PELV.

VLT® Automation Drive FC 300
Operating Instructions High Power 2. Safety Instructions and General Warning
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2.1.2. Safety Instructions 

• Make sure the frequency converter is properly connected to earth.

• Protect users against supply voltage.

• Protect the motor against overloading according to national and local regulations.

• Motor overload protection is not included in the default settings. To add this function, set parameter 1-90 Motor thermal protection to value

ETR trip or ETR warning. For the North American market: ETR functions provide class 20 motor overload protection, in accordance with NEC.

• The earth leakage current exceeds 3.5 mA.

• The [OFF] key is not a safety switch. It does not disconnect the frequency converter from mains.

2.1.3. General Warning 

Warning:

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as load-sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic back-up.

When using the frequency converter: wait at least 40 minutes.

Shorter time is allowed only if indicated on the nameplate for the specific unit.

Leakage Current

The earth leakage current from the frequency converter exceeds 3.5 mA. To ensure that the earth cable has a good mechanical

connection to the earth connection (terminal 95), the cable cross section must be at least 10 mm2 or 2 rated earth wires terminated

separately. For proper earthing for EMC, see section Earthing in the How to Install chapter.

Residual Current Device

This product can cause a D.C. current in the protective conductor. Where a residual current device (RCD) is used for extra protection,

only an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.Gx.02

(x=version number).

Protective earthing of the frequency converter and the use of RCD's must always follow national and local regulations.

2.1.4. Before Commencing Repair Work 

1. Disconnect the frequency converter from mains

2. Disconnect DC bus terminals 88 and 89 from load share applications

3. Wait for discharge of the DC-link. See period of time on the warning label

4. Remove motor cable

2.1.5. Avoid Unintended Start 

While the frequency converter is connected to mains, the motor can be started/stopped using digital commands, bus commands,

references or via the Local Control Panel (LCP):

• Disconnect the frequency converter from mains whenever personal safety considerations make it necessary to avoid unintended start.

• To avoid unintended start, always activate the [OFF] key before changing parameters.

• An electronic fault, temporary overload, a fault in the mains supply, or lost motor connection may cause a stopped motor to start. The frequency

converter with Safe Stop provides protection against unintended start, if the Safe Stop Terminal 37 is deactivated or disconnected.

2.1.6. Safe Stop 

The FC 302 can perform the safety function Safe Torque Off (As defined by draft CD IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1).

It is designed and approved suitable for the requirements of Safety Category 3 in EN 954-1. This functionality is called Safe Stop. Prior to integration and

use of Safe Stop in an installation, a thorough risk analysis on the installation must be carried out in order to determine whether the Safe Stop functionality

and safety category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety

Category 3 in EN 954-1, the related information and instructions of the FC 300 Design Guide MG.33.BX.YY must be followed! The information and

instructions of the Operating Instructions are not sufficient for a correct and safe use of the Safe Stop functionality!

2. Safety Instructions and General Warning
VLT® Automation Drive FC 300
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2.1.7. Safe Stop Installation

To carry out an installation of a Category 0 Stop (EN60204) in conformity with Safety Category 3 (EN954-1), follow these instructions:

1. The bridge (jumper) between Terminal 37 and 24 V DC must be removed. Cutting or breaking the jumper is not sufficient. Remove it entirely

to avoid short-circuiting. See jumper on illustration.

2. Connect terminal 37 to 24 V DC by a short-circuit protected cable. The 24 V DC voltage supply must be interruptible by an EN954-1 Category 3

circuit interrupt device. If the interrupt device and the frequency converter are placed in the same installation panel, you can use an unscreened

cable instead of a screened one.

Illustration 2.1: Bridge jumper between terminal 37 and 24 VDC

The illustration below shows a Stopping Category 0 (EN 60204-1) with safety Category 3 (EN 954-1). The circuit interrupt is caused by an opening door

contact. The illustration also shows how to connect a non-safety related hardware coast.

2. Safety Instructions and General Warning
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Illustration 2.2: Illustration of the essential aspects of an installation to achieve a Stopping Category 0 (EN 60204-1) with safety Category 3 (EN

954-1).

2.1.8. IT Mains

Par. 14-50 RFI 1 can be used to disconnect the internal RFI capacitors from the RFI filter to ground in the 380 - 500 V frequency converters. If this is

done it will reduce the RFI performance to A2 level. For the 525 - 690 V frequency converters, par 14-50 has no function. The RFI switch cannot be

opened.

VLT® Automation Drive FC 300
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3. How to Install

3.1. How to Get Started

3.1.1. About How to Install

This chapter covers mechanical and electrical installations to and from power terminals and control card terminals.

Electrical installation of options is described in the relevant Operating Instructions and Design Guide.

3.1.2. How to Get Started

The frequency converter is designed to achieve a quick and EMC-correct installation by following the steps described below.

Read the safety instructions before installing the unit.

Mechanical Installation

• Mechanical mounting

Electrical Installation

• Connection to Mains and Protecting Earth

• Motor connection and cables

• Fuses and circuit breakers

• Control terminals - cables

Quick setup

• Local Control Panel, LCP

• Automatic Motor Adaptation, AMA

• Programming

Frame size is depending on enclosure type, power range and mains volt-

age

Illustration 3.1: Diagram showing basic installation including mains,

motor, start/stop key, and potentiometer for speed adjustment.
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3.2. Pre-installation

3.2.1. Planning the Installation Site

NB!

Before performing the installation it is important to plan the installation of the frequency converter. Neglecting this may result in extra

work during and after installation.

Select the best possible operation site by considering the following (see details on the following pages, and the respective Design

Guides):

• Ambient operating temperature

• Installation method

• How to cool the unit

• Position of the frequency converter

• Cable routing

• Ensure the power source supplies the correct voltage and necessary current

• Ensure that the motor current rating is within the maximum current from the frequency converter

• If the frequency converter is without built-in fuses, ensure that the external fuses are rated correctly.

3.2.2. Receiving the Frequency Converter 

When receiving the frequency converter please make sure that the packaging is intact, and be aware of any damage that might have occurred to the

unit during transport. In case damage has occurred, contact immediately the shipping company to claim the damage.

3.2.3. Transportation and Unpacking

Before unpacking the frequency converter it is recommended that it is located as close as possible to the final installation site.

Remove the box and handle the frequency converter on the pallet, as long as possible.

NB!

The card box cover contains a drilling master for the mounting holes in the D size enclosures. For the E size, please refer to section

Mechanical Dimensions later in this chapter.

3. How to Install
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Illustration 3.2: Mounting Template

3.2.4. Lifting

Always lift the frequency converter in the dedicated lifting eyes. For all D and E2 (IP00) enclosures, use a bar to avoid bending the lifting holes of the

frequency converter.

Illustration 3.3: Recommended lifting method, D and E enclosures

NB!

The lifting bar must be able to handle the weight of the frequency converter. See Mechanical Dimensions for the weight of the different

enclosures. Maximum diameter for bar is 25 cm (1 inch). The angle from the top of the drive to the lifting cable should be 60 degrees

or greater.

VLT® Automation Drive FC 300
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Illustration 3.4: Recommended lifting method, enclosure F1

Illustration 3.5: Recommended lifting method, enclosure F2

Illustration 3.6: Recommended lifting method, enclosure F3

Illustration 3.7: Recommended lifting method, enclosure F4

NB!

Note the plinth is provided in the same packaging as the VLT but is not attached to F1-F4 enclosures during shipment. The plinth is

required to allow airflow to the drive to provide proper cooling. The F enclosures should be positioned on top of the plinth in the final

installation location. The angle from the top of the drive to the lifting cable should be 60 degrees or greater.

3. How to Install
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Mechanical dimensions , D Enclosures
Frame size D1 D2 D3 D4

90 - 110 kW
(380 - 500 V)
37 - 132 kW
(525-690 V)

132 - 200 kW
(380 - 500 V)
160 - 315 kW
(525-690 V)

90 - 110 kW
(380 - 500 V)
37 - 132 kW
(525-690 V)

132 - 200 kW
(380 - 500 V)
160 - 315 kW
(525-690 V)

IP
NEMA

21
Type 1

54
Type 12

21
Type 1

54
Type 12

00
Chassis

00
Chassis

Shipping dimensions Height 650 mm 650 mm 650 mm 650 mm 650 mm 650 mm
Width 1730 mm 1730 mm 1730 mm 1730 mm 1220 mm 1490 mm
Depth 570 mm 570 mm 570 mm 570 mm 570 mm 570 mm

Drive dimensions Height 1209 mm 1209 mm 1589 mm 1589 mm 1046 mm 1327 mm
Width 420 mm 420 mm 420 mm 420 mm 408 mm 408 mm
Depth 380 mm 380 mm 380 mm 380 mm 375 mm 375 mm
Max weight 104 kg 104 kg 151 kg 151 kg 91 kg 138 kg

Mechanical dimensions, E and F Enclosures
Frame size E1 E2 F1 F2 F3 F4

250 - 400 kW
(380 - 500 V)
355 - 560 kW
(525-690 V)

250 - 400 kW
(380 - 500 V)
355 - 560 kW
(525-690 V)

450 - 630 kW
(380 - 500 V)
630 - 800 kW
(525-690 V)

710 - 800 kW
(380 - 500 V)

900 - 1000 kW
(525-690 V)

450 - 630 kW
(380 - 500 V)
630 - 800 kW
(525-690 V)

710 - 800 kW
(380 - 500 V)

900 - 1000 kW
(525-690 V)

IP
NEMA

21, 54
Type 12

00
Chassis

21, 54
Type 12

21, 54
Type 12

21, 54
Type 12

21, 54
Type 12

Shipping di-
mensions

Height 840 mm 831 mm 2324 mm 2324 mm 2324 mm 2324 mm

Width 2197 mm 1705 mm 1569 mm 1962 mm 2159 mm 2559 mm
Depth 736 mm 736 mm 927 mm 927 mm 927 mm 927 mm

Drive dimen-
sions Height 2000 mm 1547 mm 2204 2204 2204 2204

Width 600 mm 585 mm 1400 1800 2000 2400
Depth 494 mm 498 mm 606 606 606 606
Max
weight 313 kg 277 kg 1004 1246 1299 1541
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3.2.6. Rated Power

Enclosure type

D1 D2 D3 D4

Enclosure

protection

IP 21/54 21/54 00 00

NEMA Type 1/ Type 12 Type 1/ Type 12 Chassis Chassis

High overload rated

power - 160% over-

load torque

90 - 110 - kW at 400 V

(380 - 500 V)

37 - 132 kW at 690 V

(525-690 V)

132 - 200 kW at 400 V

(380 - 500 V)

160 - 315 kW at 690 V

(525-690 V)

90 - 110 - kW at 400 V

(380 - 500 V)

37 - 132 kW at 690 V

(525-690 V)

132 - 200 kW at 400 V

(380 - 500 V)

160 - 315 kW at 690 V

(525-690 V)

Enclosure type

E1 E2 F1/F3 F2/F4

Enclosure

protection

IP 21/54 00 21/54 21/54

NEMA Type 1/ Type 12 Chassis Type 1/ Type 12 Type 1/ Type 12

High overload rat-

ed power - 160%

overload torque

250 - 400 kW at 400 V

(380 - 500 V)

355 - 560 kW at 690 V

(525-690 V)

240 - 400 kW at 400 V

(380 - 500 V)

355 - 560 kW at 690 V

(525-690 V)

450 - 630 kW at 400 V

(380 - 500 V)

630 - 800 kW at 690 V

(525-690 V)

710 - 800 kW at 400 V

(380 - 500 V)

900 - 1000 kW at 690 V

(525-690 V)

NB!

The F enclsoures have four different sizes, F1, F2, F3 and F4. The F1 and F2 consist of an inverter cabinet on the right and rectifier

cabinet on the left. The F3 and F4 have an additional options cabinet left of the rectifier cabinet. The F3 is an F1 with an additional

options cabinet. The F4 is an F2 with an additional options cabinet.
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3.3. Mechanical Installation

Preparation of the mechanical installation of the frequency converter must be done carefully to ensure a proper result and to avoid additional work during

installation. Start taking a close look at the mechanical drawings at the end of this instruction to become familiar with the space demands.

3.3.1. Tools Needed

To perform the mechanical installation the following tools are needed:

• Drill with 10 or 12 mm drill

• Tape measure

• Wrench with relevant metric sockets (7-17 mm)

• Extensions to wrench

• Sheet metal punch for conduits or cable glands in IP 21 and IP 54 units

• Lifting bar to lift the unit (rod or tube max. Ø 25 mm (1 inch), able to lift minimum 400 kg (880 lbs)).

• Crane or other lifting aid to place the frequency converter in position

• A Torx T50 tool is needed to install the E1 enclosure in IP21 and IP54 enclosure types.

3.3.2. General Considerations

Space

Ensure proper space above and below the frequency converter to allow airflow and cable access. In addition space in front of the unit must be considered

to enable opening of the door of the panel.

Illustration 3.8: Space in front of IP21/IP54 enclosure type D1 and D2.

Illustration 3.9: Space in front of IP21/IP54 enclosure type E1.

NB!

Airflow direction, see Mechanical Dimensions on previous pages

Wire access

Ensure that proper cable access is present including necessary bending allowance. As the IP00 enclosure is open to the bottom cables must be fixed to

the back panel of the enclosure where the frequency converter is mounted, i.e. by using cable clamps.

NB!

All cable lugs/ shoes must mount within the width of the terminal bus bar
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3.3.3. Terminal locations - D enclosures

Take the following position of the terminals into consideration when you design for cables access.

Illustration 3.10: Position of power connections, D3/ D4 enclosure

Illustration 3.11: Position of power connections with disconnect switch, D1/ D2 enclosure

Be aware that the power cables are heavy and hard to bend. Consider the optimum position of the frequency converter for ensuring easy installation of

the cables.

NB!

All D enclosures are available with standard input terminals or disconnect switch. All terminal dimensions can be found in table on next

page.
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 IP 21 (NEMA 1) / IP 54 (NEMA 12) IP 00 / Chassis

 Enclosure D1 Enclosure D2 Enclosure D3 Enclosure D4

A 277 (10.9) 379 (14.9) 119 (4.7) 122 (4.8)

B 227 (8.9) 326 (12.8) 68 (2.7) 68 (2.7)

C 173 (6.8) 273 (10.8) 15 (0.6) 16 (0.6)

D 179 (7.0) 279 (11.0) 20.7 (0.8) 22 (0.8)

E 370 (14.6) 370 (14.6) 363 (14.3) 363 (14.3)

F 300 (11.8) 300 (11.8) 293 (11.5) 293 (11.5)

G 222 (8.7) 226 (8.9) 215 (8.4) 218 (8.6)

H 139 (5.4) 142 (5.6) 131 (5.2) 135 (5.3)

I 55 (2.2) 59 (2.3) 48 (1.9) 51 (2.0)

J 354 (13.9) 361 (14.2) 347 (13.6) 354 (13.9)

K 284 (11.2) 277 (10.9) 277 (10.9) 270 (10.6)

L 334 (13.1) 334 (13.1) 326 (12.8) 326 (12.8)

M 250 (9.8) 250 (9.8) 243 (9.6) 243 (9.6)

N 167 (6.6) 167 (6.6) 159 (6.3) 159 (6.3)

O 261 (10.3) 260 (10.3) 261 (10.3) 261 (10.3)

P 170 (6.7) 169 (6.7) 170 (6.7) 170 (6.7)

Q 120 (4.7) 120 (4.7) 120 (4.7) 120 (4.7)

R 256 (10.1) 350 (13.8) 98 (3.8) 93 (3.7)

S 308 (12.1) 332 (13.0) 301 (11.8) 324 (12.8)

T 252 (9.9) 262 (10.3) 245 (9.6) 255 (10.0)

U 196 (7.7) 192 (7.6) 189 (7.4) 185 (7.3)

V 260 (10.2) 273 (10.7) 260 (10.2) 273 (10.7)

Table 3.1: Cable positions as shown in drawings above. Dimensions in mm (inch).
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3.3.4. Terminal Locations - E enclosures

Terminal locations - E1

Take the following position of the terminals into consideration when designing the cable access.

Illustration 3.12: IP21 (NEMA Type 1) and IP54 (NEMA Type 12) enclosure power connection positions

Illustration 3.13: IP21 (NEMA type 1) and IP54 (NEMA type 12) enclosure power connection positions (detail B)
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Illustration 3.14: IP21 (NEMA type 1) and IP54 (NEMA type 12) enclosure power connection position of disconnect switch

Terminal locations - E2

Take the following position of the terminals into consideration when designing the cable access.

Illustration 3.15: IP00 enclosure power connection positions
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Illustration 3.16: IP00 enclosure power connection positions

Illustration 3.17: IP00 enclosure power connections positions of disconnect switch

Note that the power cables are heavy and difficult to bend. Consider the optimum position of the frequency converter for ensuring easy installation of

the cables.

Each terminal allows use of up to 4 cables with cable lugs or use of standard box lug. Earth is connected to relevant termination point in the drive.
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Illustration 3.18: Terminal in details

NB!

Power connections can be made to positions A or B

3.3.5. Terminal Locations - F enclosures

NB!

The F enclsoures have four different sizes, F1, F2, F3 and F4. The F1 and F2 consist of an inverter cabinet on the right and rectifier

cabinet on the left. The F3 and F4 have an additional options cabinet left of the rectifier cabinet. The F3 is an F1 with an additional

options cabinet. The F4 is an F2 with an additional options cabinet.

Terminal locations - F1 and F3 enclosures

Illustration 3.19: Terminal locations - Inverter Cabinet - F1 and F3 (front, left and right side view)

1) Earth ground bar

2) Motor terminals

3) Brake terminals
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Terminal locations - F2/F4 enclosures

Illustration 3.20: Terminal locations - Inverter Cabinet - F2 and F4 (front, left and right side view)

1) Earth ground bar

Terminal locations - Rectifier (F1, F2, F3 and F4 enclosures)

Illustration 3.21: Terminal locations - Rectifier (Left side, front and right side view)

1) Loadshare Terminal (-)

2) Earth ground bar

3) Loadshare Terminal (+)
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Terminal locations - Options Cabinet (F3 and F4 enclosures)

Illustration 3.22: Terminal locations - Options Cabinet (Left side, front and right side view)

1) Earth ground bar

Terminal locations - Options Cabinet with circuit breaker/ mol-

ded case switch (F3 and F4 enclosures)

Illustration 3.23: Terminal locations - Options Cabinet with circuit breaker/ molded case switch (Left side, front and right side view)

1) Earth ground bar
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3.3.6. Cooling and Airflow

Cooling

Cooling can be obtained in different ways, by using the cooling ducts in the bottom and the top of the unit, by taking air in and out the back of the unit

or by combining the cooling possibilities.

Duct cooling

A dedicated option has been developed to optimize installation of IP00/chassis frame frequency converters in Rittal TS8 enclosures utilizing the fan of

the frequency converter for forced air cooling of the backchannel. The air out the top of the enclosure could but ducted outside a facility so the heat loses

from the backchannel are not dissipated within the control room reducing air-conditioning requirements of the facility.

Please see Installation of Duct Cooling Kit in Rittal enclosures, for further information.

Back cooling

The backchannel air can also be ventilated in and out the back of a Rittal TS8 enclosure. This offers a solution where the backchannel could take air from

outside the facility and return the heat loses outside the facility thus reducing air-conditioning requirements.

NB!

A doorfan(s) is required on the Rittal cabinet to remove the loses not contained in the backchannel of the drive. The minimum doorfan

(s) airflow required for the D3 and D4 is 391 m^3/h (230 cfm). The minimum doorfan(s) airflow required for the E2 is 782 m^3/h (460

cfm). If additional components, heat loses, are added within the enclosure a calculation must be made to ensure the proper airflow is

provided to cool the inside of the Rittal enclosure.

Airflow

The necessary airflow over the heat sink must be secured. The flow rate is shown below.

Enclosure Door fan / Top fan airflow Airflow over heatsink

IP21 / NEMA 1 &

IP54 / NEMA 12

D1 and D2 170 m3/h (100 cfm) 765 m3/h (450 cfm)

E1 340 m3/h (200 cfm) 1444 m3/h (850 cfm)

IP21 / NEMA 1 F1, F2, F3 and F4 700 m3/h (412 cfm)* 985 m3/h (580 cfm)

IP54 / NEMA 12 F1, F2, F3 and F4 525 m3/h (309 cfm)* 985 m3/h (580 cfm)

IP00 / Chassis D3 and D4 255 m3/h (150 cfm) 765 m3/h (450 cfm)

E2 255 m3/h (150 cfm) 1444 m3/h (850 cfm)

* Airflow per fan. F enclosures contain multiple fans.

Table 3.2: Heatsink Air Flow

NB!

The fan runs for the following reasons:

1. AMA

2. DC Hold

3. Pre-Mag

4. DC Brake

5. 60% of nominal current is exceeded

6. Specific heatsink temperature exceeded (power size dependent).

Once the fan is started it will run for minimum 10 minutes.

3.3.7. Installation on the Wall - IP21 (NEMA 1) and IP54 (NEMA 12) Units

This only applies to D1 and D2 enclosures. It must be considered where to install the unit.

Take the relevant points into consideration before you select the final installation site:

• Free space for cooling

• Access to open the door

• Cable entry from the bottom

3. How to Install
VLT® Automation Drive FC 300

Operating Instructions High Power

34 MG.33.U2.02 - VLT® is a registered Danfoss trademark

3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 439 of 1387



Mark the mounting holes carefully using the mounting template on the wall and drill the holes as indicated. Ensure proper distance to the floor and the

ceiling for cooling. A minimum of 225 mm (8.9 inch) below the frequency converter is needed. Mount the bolts at the bottom and lift the frequency

converter up on the bolts. Tilt the frequency converter against the wall and mount the upper bolts. Tighten all four bolts to secure the frequency converter

against the wall.

Illustration 3.24: Lifting method for mounting drive on wall

3.3.8. Gland/Conduit Entry - IP21 (NEMA 1) and IP54 (NEMA12)

Cables are connected through the gland plate from the bottom. Remove the plate and plan where to place the entry for the glands or conduits. Prepare

holes in the marked area on the drawing.

The gland plate must be fitted to the frequency converter to ensure the specified protection degree, as well as ensuring proper cooling of the unit. If the

gland plate is not mounted, it may trip the unit.

Enclosure D1 + D2

Enclosure E1

Cable entries viewed from the bottom of the frequency converter - 1) Mains side 2) Motor side

VLT® Automation Drive FC 300
Operating Instructions High Power 3. How to Install

MG.33.U2.02 - VLT® is a registered Danfoss trademark 35

3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 440 of 1387



Enclosure F1

Enclosure F2

Enclosure F3

Enclosure F4

F1-F4: Cable entries viewed from the bottom of the frequency converter - 1) Place conduits in marked areas
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Illustration 3.25: Mounting of bottom plate, E1 enclosure.

The bottom plate of the E1 enclosure can be mounted from either in- or outside of the enclosure, allowing flexibility in the installation process, i.e. if

mounted from the bottom the glands and cables can be mounted before the frequency converter is placed on the pedestal.

3.3.9. IP21 Drip shield installation (D1 and D2 enclosure)

To comply with the IP21 rating, a separate drip shield is to be

installed as explained below:

• Remove the two front screws

• Insert the drip shield and replace screws

• Torque the screws to 5,6 Nm (50 in-lbs)

Illustration 3.26: Drip shield installation.
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3.4. Field Installation of Options

3.4.1. Installation of Duct Cooling Kit in Rittal Enclosures

This section deals with the installation of IP00 / chassis enclosed frequency converters with duct work cooling kits in Rittal enclosures. In addition to the

enclosure a 200 mm base/plinth is required.

Illustration 3.27: Installation of IP00 in Rittal TS8 enclosure

The minimum enclosure dimension is:

• D3 and D4 frame: Depth 500 mm and width 600 mm.

• E2 frame: Depth 600 mm and width 800 mm.

The maximum depth and width are as required by the installation. When using multiple frequency converters in one enclosure it is recommended that

each drive is mounted on its own back panel and supported along the mid-section of the panel. These duct work kits do not support the “in frame”

mounting of the panel (see Rittal TS8 catalogue for details). The duct work cooling kits listed in the table below are suitable for use only with IP 00 /

Chassis frequency converters in Rittal TS8 IP 20 and UL and NEMA 1 and IP 54 and UL and NEMA 12 enclosures.

For the E2 enclosures it is important to mount the plate at the absolute rear of the Rittal enclosure due to the weight of the frequency

converter.
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NB!

A doorfan(s) is required on the Rittal cabinet to remove the loses not contained in the backchannel of the drive. The minimum doorfan

(s) airflow required for the D3 and D4 is 391 m^3/h (230 cfm). The minimum doorfan(s) airflow required for the E2 is 782 m^3/h (460

cfm). If additional components, heat loses, are added within the enclosure a calculation must be made to ensure the proper airflow is

provided to cool the inside of the Rittal enclosure.

Ordering Information

Rittal TS-8 Enclosure Frame D3 Kit Part No. Frame D4 Kit Part No. Frame E2 Part No.

1800 mm 176F1824 176F1823 Not possible

2000 mm 176F1826 176F1825 176F1850

2200 mm   176F0299

Kit Contents

• Ductwork components

• Mounting hardware

• Gasket material

• Delivered with D3 and D4 frame kits:

• 175R5639 - Mounting templates and top/bottom cut out for Rittal enclosure.

• Delivered with E2 frame kits:

• 175R1036 - Mounting templates and top/bottom cut out for Rittal enclosure.

All fasteners are either:

• 10 mm, M5 Nuts torque to 2.3 Nm (20 in-lbs)

• T25 Torx screws torque to 2.3 Nm (20 in-lbs)

NB!

Please see the Duct Kit Instruction Manual, 175R5640, for further information

3.4.2. Outside installation/ NEMA 3R kit for Rittal enclosures

This section is for the installation of NEMA 3R kits available for the VLT series drives frames D3, D4 and E2. These kits are designed and tested to be

used with IP00/ Chassis versions of these frames in Rittal TS8 NEMA 3R or NEMA 4 enclosures. The NEMA 3R enclosure is a dust tight, rain tight, ice

resistant, outdoor enclosure. The NEMA 4 enclosure is a dust tight and water tight enclosure.

The minimum enclosure depth is 500 mm (600 mm for E2 frame) and the kit is designed for a 600 mm (800 mm for E2 frame) wide enclosure. Other

enclosure widths are possible, however additional Rittal hardware is required. The maximum depth and width are as required by the installation.
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NB!

The current rating of drives in D3 and D4 frames are de-rated by 3%, when adding the NEMA 3R kit. Drives in E2 frames require no

derating

NB!

A doorfan(s) is required on the Rittal cabinet to remove the loses not contained in the backchannel of the drive. The minimum doorfan

(s) airflow required for the D3 and D4 is 391 m^3/h (230 cfm). The minimum doorfan(s) airflow required for the E2 is 782 m^3/h (460

cfm). If additional components, heat loses, are added within the enclosure a calculation must be made to ensure the proper airflow is

provided to cool the inside of the Rittal enclosure.

Kit contents:

• Ductwork components

• Mounting hardware

• 16 mm, M5 torx screws for top vent cover

• 10 mm, M5 for attaching drive mounting plate to enclosure

frame

• M10 nuts to attach drive to mounting plate

• Gasket material

Torque requirements:

1. M5 screws/ nuts torque to 20 in-lbs (2.3 N-M)

2. M6 screws/ nuts torque to 35 in-lbs (3.9 N-M)

3. M10 nuts torque to 170 in-lbs (20 N-M)

4. T25 Torx screws torque to 20 in-lbs (2.3 N-M)

NB!

Please see the instructions 175R5922 for further information

3.4.3. Installation on pedestal

This section describes the installation of a pedestal unit available for the

VLT series frequency converters frames D1 and D2. This is a 200 mm high

pedestal that allows these frames to be floor mounted. The front of the

pedestal has openings for input air to the power components.

The frequency converter gland plate must be installed to provide ade-

quate cooling air to the control components of the frequency converter

via the door fan and to maintain the IP21/NEMA 1 or IP54/NEMA 12 de-

grees of enclosure protections.

Illustration 3.28: Drive on pedestal

There is one pedestal that fits both frames D1 and D2. Its ordering number is 176F1827. The pedestal is standard for E1 frame.
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Required Tools:

• Socket wrench with 7-17 mm sockets

• T30 Torx Driver

Torques:

• M6 - 4.0 Nm (35 in-lbs)

• M8 - 9.8 Nm (85 in-lbs)

• M10 - 19.6 Nm (170 in-lbs)

Kit Contents:

• Pedestal parts

• Instruction manual

Illustration 3.29: Mounting of drive to pedestal.

Install the pedestal on the floor. Fixing holes are to be drilled according

to this figure:

Illustration 3.30: Drill master for fixing holes in floor.

Mount the drive on the pedestal and fix it with the included bolts to the

pedestal as shown on the illustration.

Illustration 3.31: Mounting of drive to pedestal
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NB!

Please see the Pedestal Kit Instruction Manual, 175R5642, for further information.

3.4.4. Input plate option

This section is for the field installation of input option kits available for VLT frequency converters in all D and E frames.

Do not attempt to remove RFI filters from input plates. Damage may occur to RFI filters if they are removed from the input plate.

NB!

Where RFI filters are available, there are two different type of RFI filters depending on the input plate combination and the RFI filters

interchangeable. Field installable kits in certain cases are the same for all voltages.

 380 - 480 V

380 - 500 V

Fuses Disconnect Fuses RFI RFI Fuses RFI Disconnect

Fuses

D1 All D1 power sizes 176F8442 176F8450 176F8444 176F8448 176F8446

D2 All D2 power sizes 176F8443 176F8441 176F8445 176F8449 176F8447

E1 FC 102/ 202: 315 kW

FC 302: 250 kW

176F0253 176F0255 176F0257 176F0258 176F0260

FC 102/ 202: 355 - 450

kW

FC 302: 315 - 400 kW

176F0254 176F0256 176F0257 176F0259 176F0262

 525 - 600 V

525 - 690 V

Fuses Disconnect Fuses RFI RFI Fuses RFI Disconnect

Fuses

D1 FC102: 75 kW

FC202: 45-90 kW

FC302: 37-75 kW

175L8829 175L8828 175L8777 NA NA

FC102/ 302: 90-132 kW

FC202: 110-160 kW

175L8442 175L8445 175L8777 NA NA

D2 All D2 power sizes 175L8827 175L8826 175L8825 NA NA

E1 FC102/ 302: 355-400 kW

FC202: 450-500 kW

176F0253 176F0255 NA NA NA

FC102: 450-500 kW

FC202: 560-630 kW

FC302: 500-560 kW

176F0254 176F0258 NA NA NA

Kit contents

- Input plate assembled

- Instruction sheet 175R5795

- Modification Label

- Disconnect handle template (units w/ mains disconnect)

Cautions

- Frequency converter contains dangerous voltages when connected to line voltage. No disassembly should be attempted with

power applied

- Electrical parts of the frequency converter may contain dangerous voltages even after the mains have been disconnected.

Wait a minimum of 15 minutes after disconnecting the mains before touching any internal components to ensure that capac-

itors have fully discharged

- The input plates contain metal parts with sharp edges. Use hand protection when removing and reinstalling.

- E1 frame input plates are heavy (20-35 kg depending on configuration). It is recommended that the disconnect switch be

removed from input plate for easier installation and be reinstalled on the input plate after the input plate has been installed

on the drive
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NB!

For further information, please see the Instruction Sheet, 175R5795

3.4.5. Installation of Mains Shield for VLT Drives

This section is for the installation of a mains shield for the FC series frequency converter frames D1, D2 and E1. It is not possible to install in the IP00/

Chassis versions as these have included as standard a metal cover. These shields satisfy VBG-4 requirements.

Ordering numbers:

Frames D1 and D2: 176F0799

Frame E1: 176F1851

Torque requirements

M6 - 35 in-lbs (4.0 N-M)

M8 - 85 in-lbs (9.8 N-M)

M10 - 170 in-lbs (19.6 N-M)

NB!

For further information, please see the Instruction Sheet, 175R5923

3.5. F Enclosure Panel Options

Space Heaters and Thermostat

Mounted on the cabinet interior of F enclosure frequency converters, space heaters controlled via automatic thermostat help control humidity inside the

enclosure, extending the lifetime of drive components in damp environments.

Cabinet Light with Power Outlet

A light mounted on the cabinet interior of F enclosure frequency converters increase visibility during servicing and maintenance. The housing the light

includes a power outlet for temporarily powering tools or other devices, available in two voltages:

• 230V, 50Hz, 2.5A, CE/ENEC

• 120V, 60Hz, 5A, UL/cUL

Transformer Tap Setup

If the Cabinet Light & Outlet and/or the Space Heaters & Thermostat are installed Transformer T1 requires it taps to be set to the proper input voltage.

A 380-500 V drive will initially be set to the 525 V tap and a 525-690 V drive will be set to the 690 V tap to insure no overvoltage of secondary equipment

occurs if the tap is not changed prior to power being applied. See the table below to set the proper tap at terminal T1 located in the rectifier cabinet. For

location in the drive, see illustration of rectifier in the Power Connections section.

Input Voltage Range Tap to Select

380V-440V 400V

441V-490V 460V

491V-550V 525V

551V-625V 575V

626V-660V 660V

661V-690V 690V

NAMUR Terminals

NAMUR is an international association of automation technology users in the process industries, primarily chemical and pharmaceutical industries in

Germany. Selection of this option provides terminals organized and labeled to the specifications of the NAMUR standard for drive input and output

terminals.

RCM (Residual Current Monitor)

Designed for monitoring residual leakage current to ground on supply mains (TN and TT systems), the RCM requires an external measuring transformer

(supplied and installed by customer). Two relays (N.O. or N.C. ) allow separate setpoints for pre-warning (50% of alarm threshold) and alarm conditions.
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• Integrated into the drive’s safe-stop circuit

• LED bar graph indicator of residual leakage current level

• Fault memory

• TEST / RESET button

Insulation Resistance Monitor (IRM)

Designed for monitoring of insulation resistance between system conductors and ground in ungrounded supply mains or mains with connection to ground

through a high impedance (such as IT systems). Two individually adjustable relays (N.O. or N.C.) allow separate setpoints for pre-warning and alarm

conditions.

• Integrated into the drive’s safe-stop circuit

• LC display of insulation resistance

• Fault Memory

• INFO, TEST, and RESET buttons

IEC Emergency Stop with Pilz Safety Relay

Includes a redundant 4-wire emergency-stop pushbutton mounted on the front of the enclosure and a Pilz relay that monitors it in conjunction with the

drive’s safe-stop circuit and the mains contactor located in the options cabinet.

Manual Motor Starters

Provide 3-phase power for electric blowers often required for larger motors. Power for the starters is provided from the load side of any supplied contactor,

circuit breaker, or disconnect switch. Power is fused before each motor starter, and is off when the incoming power to the drive is off. Up to two starters

are allowed (one if a 30-amp, fuse-protected circuit is ordered). Integrated into the drive’s safe-stop circuit.

Unit features include:

• Operation switch (on/off)

• Short-circuit and overload protection with test function

• Manual reset function

30-Amp, Fuse-Protected Terminals

• 3-phase power matching incoming mains voltage for powering auxiliary customer equipment

• Not available if two manual motor starters are selected

• Terminals are off when the incoming power to the drive is off

• Power for the fused protected terminals will be provided from the load side of any supplied contactor, circuit breaker, or disconnect switch.

24 VDC Power Supply

• 5 amp, 120 W, 24 VDC

• Protected against output overcurrent, overload, short circuits, and overtemperature

• For powering customer-supplied accessory devices such as sensors, PLC I/O, contactors, temperature probes, indicator lights, and/or other

electronic hardware

• Diagnostics include a dry DC-ok contact, a green DC-ok LED, and a red overload LED

External Temperature Monitoring

Designed for monitoring temperatures of external system components, such as the motor windings and/or bearings. Eight signal inputs are each brought

to individual modules, each configurable for a different type of signal. Modules can communicate with one another and can be monitored via a fieldbus

network (requires the purchase of a separate module/bus coupler). Integrated into the drive’s safe-stop circuit.

Possible input signal types:

• RTD inputs (including Pt100), 3-wire or 4-wire

• Thermocouple

Additional features:

• One universal output, configurable for either analog voltage or analog current

• Two output relays (N.O.)

• Dual-line LC display and LED dignostics

• Sensor lead wire break, short-circuit, and incorrect polarity detection

In addition to the eight universal inputs described above, two dedicated Thermistor Motor Protection Modules are also included. Features include:

• One Type A PTC Thermistors input per module (2 modules total*)

• Fault diagnostics for wire breakage or short-circuits of sensor leads
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• ATEX/UL/CSA certification

* Note: A third thermistor input can be provided by the PTC Thermistor

Option Card MCB 112, if necessary
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3.6. Electrical Installation

3.6.1. Power Connections

Cabling and Fusing

NB!

Cables General

All cabling must comply with national and local regulations on cable cross-sections and ambient temperature. Copper (75°C) conductors

are recommended.

The power cable connections are situated as shown below. Dimensioning of cable cross section must be done in accordance with the current ratings and

local legislation. See the Specifications section for details.

For protection of the frequency converter, the recommended fuses must be used or the unit must be with built-in fuses. Recommended fuses can be

seen in the tables of the fuse section. Always ensure that proper fusing is made according to local regulation.

The mains connection is fitted to the mains switch if this is included.

NB!

The motor cable must be screened/armoured. If an unscreened/unarmoured cable is used, some EMC requirements are not complied

with. Use a screened/armoured motor cable to comply with EMC emission specifications. For more information, see EMC specifica-

tions in the Design Guide.

See section General Specifications for correct dimensioning of motor cable cross-section and length.

Screening of cables:

Avoid installation with twisted screen ends (pigtails). They spoil the screening effect at higher frequencies. If it is necessary to break the screen to install

a motor isolator or motor contactor, the screen must be continued at the lowest possible HF impedance.

Connect the motor cable screen to both the de-coupling plate of the frequency converter and to the metal housing of the motor.

Make the screen connections with the largest possible surface area (cable clamp). This is done by using the supplied installation devices within the

frequency converter.

Cable-length and cross-section:

The frequency converter has been EMC tested with a given length of cable. Keep the motor cable as short as possible to reduce the noise level and

leakage currents.

Switching frequency:

When frequency converters are used together with Sine-wave filters to reduce the acoustic noise from a motor, the switching frequency must be set

according to the instruction in Par. 14-01.
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Term. no. 96 97 98 99   
 U V W PE1)  Motor voltage 0-100% of mains voltage.

3 wires out of motor  
 U1 V1 W1

PE1)  Delta-connected
W2 U2 V2  6 wires out of motor

 U1 V1 W1 PE1)  Star-connected U2, V2, W2
U2, V2 and W2 to be interconnected separately.

1)Protected Earth Connection

NB!

In motors without phase insulation paper or other in-

sulation reinforcement suitable for operation with volt-

age supply (such as a frequency converter), fit a Sine-

wave filter on the output of the frequency converter.

Illustration 3.32: Compact IP 21 (NEMA 1) and IP 54 (NEMA 12), enclosure D1
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Illustration 3.33: Compact IP 21 (NEMA 1) and IP 54 (NEMA 12) with disconnect, fuse and RFI filter, enclosure D2

Illustration 3.34: Compact IP 00 (Chassis), enclosure D3
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Illustration 3.35: Compact IP 00 (Chassis) with disconnect, fuse and RFI filter, enclosure D4

Illustration 3.36: Position of earth terminals IP00, D enclosures

Illustration 3.37: Position of earth terminals IP21 (NEMA type 1) and

IP54 (NEMA type 12)

NB!

D2 and D4 shown as examples. D1 and D3 are equivalent.
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Illustration 3.38: Compact IP 21 (NEMA 1) and IP 54 (NEMA 12) enclosure E1

Illustration 3.39: Compact IP 00 (Chassis) with disconnect, fuse and RFI filter, enclosure E2
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Illustration 3.40: Position of earth terminals IP00, E enclosures
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Illustration 3.41: Rectifier Cabinet, enclosure F1, F2, F3 and F4

1) 24 V DC, 5 A

 T1 Output Taps

 Temp Switch

 106 104 105

2) Manual Motor Starters

3) 30 A Fuse Protected Power Terminals

4) Line

 R S T

 L1 L2 L3

5) Loadsharing

 -DC +DC  

 88 89  
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Illustration 3.42: Inverter Cabinet, enclosure F1 and F3

1) External Temperature Monitoring

2) AUX Relay

 01 02 03  

 04 05 06  

3) NAMUR

4) AUX Fan  

 100 101 102 103

 L1 L2 L1 L2

5) Brake

 -R +R   

 81 82   

6) Motor

 U V W  

 96 97 98  

 T1 T2 T3  
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Illustration 3.43: Inverter Cabinet, enclosure F2 and F4

1) External Temperature Monitoring

2) AUX Relay

 01 02 03  

 04 05 06  

3) NAMUR

4) AUX Fan  

 100 101 102 103

 L1 L2 L1 L2

5) Brake

 -R +R   

 81 82   

6) Motor

 U V W  

 96 97 98  

 T1 T2 T3  
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Illustration 3.44: Options Cabinet, enclosure F3 and F4

1) Pilz Relay Terminal

2) RCD or IRM Terminal

3) Mains

 R S T  

 91 92 93  

 L1 L2 L3  
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3.6.2. Earthing

The following basic issues need to be considered when installing a frequency converter, so as to obtain electromagnetic compatibility

(EMC).

• Safety earthing: Please note that the frequency converter has a high leakage current and must be earthed appropriately for safety reasons.

Apply local safety regulations.

• High-frequency earthing: Keep the earth wire connections as short as possible.

Connect the different earth systems at the lowest possible conductor impedance. The lowest possible conductor impedance is obtained by keeping the

conductor as short as possible and by using the greatest possible surface area.

The metal cabinets of the different devices are mounted on the cabinet rear plate using the lowest possible HF impedance. This avoids having different

HF voltages for the individual devices and avoids the risk of radio interference currents running in connection cables that may be used between the

devices. The radio interference will have been reduced.

In order to obtain a low HF impedance, use the fastening bolts of the devices as HF connection to the rear plate. It is necessary to remove insulating

paint or similar from the fastening points.

3.6.3. Extra Protection (RCD)

ELCB relays, multiple protective earthing or earthing can be used as extra protection, provided that local safety regulations are complied with.

In the case of an earth fault, a DC component may develop in the fault current.

If ELCB relays are used, local regulations must be observed. Relays must be suitable for protection of 3-phase equipment with a bridge rectifier and for

a brief discharge on power-up.

See also the section Special Conditions in the Design Guide.

3.6.4. RFI Switch

Mains supply isolated from earth

If the frequency converter is supplied from an isolated mains source (IT mains, floating delta and grounded delta) or TT/TN-S mains with grounded leg,

the RFI switch is recommended to be turned off (OFF) 1) via par. 14-50. For further reference, see IEC 364-3. In case optimum EMC performance is

needed, parallel motors are connected or the motor cable length is above 25 m, it is recommended to set par. 14-50 to [ON].
1) Not available for 525-600/690 V frequency converters.

In OFF, the internal RFI capacities (filter capacitors) between the chassis and the intermediate circuit are cut off to avoid damage to the intermediate

circuit and to reduce the earth capacity currents (according to IEC 61800-3).

Please also refer to the application note VLT on IT mains, MN.90.CX.02. It is important to use isolation monitors that are capable for use together with

power electronics (IEC 61557-8).

3.6.5. Torque

When tightening all electrical connections it is very important to tighten

with the correct torque. Too low or too high torque results in a bad elec-

trical connection. Use a torque wrench to ensure correct torque

Illustration 3.45: Always use a torque wrench to tighten the bolts.
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Enclosure Terminal Torque Bolt size

D1, D2, D3 and D4 Mains

Motor
19 Nm (168 in-lbs) M10

Load sharing

Brake
9.5 (84 in-lbs) M8

E1 and E2 Mains

Motor

Load sharing

19 NM (168 in-lbs) M10

Brake 9.5 (84 in-lbs) M8

F1, F2, F3 and F4 Mains

Motor
19 Nm (168 in-lbs) M10

Load sharing

Brake

Regen

19 Nm (168 in-lbs)

9.5 Nm (84 in-lbs)

19 Nm (168 in-lbs)

M10

M8

M10

Table 3.3: Torque for terminals

3.6.6. Shielded Cables

It is important that shielded and armoured cables are connected in a proper way to ensure high EMC immunity and low emissions.

Connection can be made using either cable glands or clamps:

• EMC cable glands: Generally available cable glands can be used to ensure an optimum EMC connection.

• EMC cable clamp: Clamps allowing easy connection are supplied with the frequency converter.

3.6.7. Motor cable

The motor must be connected to terminals U/T1/96, V/T2/97, W/T3/98. Earth to terminal 99. All types of three-phase asynchronous standard motors

can be used with a frequency converter unit. The factory setting is for clockwise rotation with the VLT frequency converter output connected as follows:

Terminal No. Function

96, 97, 98, 99 Mains U/T1, V/T2, W/T3

Ground/Earth

• Terminal U/T1/96 connected to U-phase

• Terminal V/T2/97 connected to V-phase

• Terminal W/T3/98 connected to W-phase

The direction of rotation can be changed by switching two phases in the motor cable or by changing the setting of par. 4-10.

F Enclosure Recommendations/Requirements

Recommended F1/F3 connections: Motor phase cable quantities should be 2, 4, 6, or 8(multiples of 2) to obtain equal amount of wires attached to both

inverter module terminals. The cables are recommended to be equal length between the inverter module terminals and the first common point of a phase.

The recommended common point is the motor terminals.
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Recommended F2/F4 connections: Motor phase cable quantities should be 3, 6, 9, or 12(multiples of 3) to obtain equal amount of wires attached to each

inverter module terminal. The wires are recommended to be equal length between the inverter module terminals and the first common point of a phase.

The recommended common point is the motor terminals.

Requirements for output junction box: The length, minimum 2.5 meters, and quantity of cables must be equal from each inverter module to the common

terminal in the junction box.

NB!

If a retrofit applications requires unequal amount of wires per phase please consult the factory for requirements.

3.6.8. Brake Cable

(Only standard with letter B in position 18 of typecode).

Terminal No. Function

81, 82 Brake resistor terminals

The connection cable to the brake resistor must be screened. Connect the screen by means of cable clamps to the conductive back plate at the frequency

converter and to the metal cabinet of the brake resistor.

Size the brake cable cross-section to match the brake torque. See also Brake Instructions, MI.90.Fx.yy and MI.50.Sx.yy for further information regarding

safe installation.

Please note that voltages up to 1099 VDC, depending on the supply voltage, may occur on the terminals.

F Enclosure Recommendations/Requirements

The brake resistor(s) must be connected to the brake terminals in each inverter module.

3.6.9. Load Sharing

(Only extended with letter D in position 21 of the typecode).

Terminal No. Function

88, 89 Loadsharing

The connection cable must be screened and the max. length from the frequency converter to the DC bar is limited to 25 metres (82 feet).

Load sharing enables linking of the DC intermediate circuits of several frequency converters.

Please note that voltages up to 1099 VDC may occur on the terminals.

Load sharing calls for extra equipment. For further information please contact Danfoss.
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130BA863.10

Illustration 3.46: Possible load sharing connection.

3.6.10. Shielding against Electrical Noise

Before mounting the mains power cable, mount the EMC metal cover to ensure best EMC performance.

NOTE: The EMC metal cover is only included in units with an RFI filter.

Illustration 3.47: Mounting of EMC shield.

3.6.11. Mains connection

Mains must be connected to terminals 91, 92 and 93. Earth/ground is connected to the terminal to the right of terminal 93.

Terminal No. Function

91, 92, 93

94

Mains R/L1, S/L2, T/L3

Ground/Earth

Check the name plate to ensure that the mains voltage of the frequency converter matches the power supply of your plant.
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Ensure that the power supply can supply the necessary current to the frequency converter.

If the unit is without built-in fuses, ensure that the appropriate fuses have the correct current rating.

3.6.12. External Fan Supply

In case the frequency converter is supplied by DC or if the fan must run independently of the power supply, an external power supply can be applied.

The connection is made on the power card.

Terminal No. Function

100, 101

102, 103

Auxiliary supply S, T

Internal supply S, T

The connector located on the power card provides the connection of line voltage for the cooling fans. The fans are connected from factory to be supplied

form a common AC line (jumpers between 100-102 and 101-103). If external supply is needed, the jumpers are removed and the supply is connected

to terminals 100 and 101. A 5 Amp fuse should be used for protection. In UL applications this should be LittleFuse KLK-5 or equivalent.
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3.6.13. Fuses 

Branch circuit protection:

In order to protect the installation against electrical and fire hazard, all branch circuits in an installation, switch gear, machines etc., must be short-circuited

and over-current protected according to national/international regulations.

Short-circuit protection:

The frequency converter must be protected against short-circuit to avoid electrical or fire hazard. Danfoss recommends using the fuses mentioned below

to protect service personnel and equipment in case of an internal failure in the drive. The frequency converter provides full short-circuit protection in case

of a short-circuit on the motor output.

Over-current protection

Provide overload protection to avoid fire hazard due to overheating of the cables in the installation. The frequency converter is equipped with an internal

over-current protection that can be used for upstream overload protection (UL-applications excluded). See par. 4-18. Moreover, fuses or circuit breakers

can be used to provide the over-current protection in the installation. Over-current protection must always be carried out according to national regulations.

Fuses must be designed for protection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical).

Fuse Tables - High Power

Size/
Type

Bussmann
E1958

JFHR2**

Bussmann
E4273

T/JDDZ**

SIBA
E180276
RKI/JDDZ

LittelFuse
E71611
JFHR2**

Ferraz-
Shawmut
E60314
JFHR2**

Bussmann
E4274

H/JDDZ**

Bussmann
E125085
JFHR2*

Internal
Option

Bussmann

P90K FWH-
300

JJS-
300

2028220-
315

L50S-300 A50-P300 NOS-
300

170M3017 170M3018

P110 FWH-
350

JJS-
350

2028220-
315

L50S-350 A50-P350 NOS-
350

170M3018 170M3018

P132 FWH-
400

JJS-
400

206xx32-
400

L50S-400 A50-P400 NOS-
400

170M4012 170M4016

P160 FWH-
500

JJS-
500

206xx32-
500

L50S-500 A50-P500 NOS-
500

170M4014 170M4016

P200 FWH-
600

JJS-
600

206xx32-
600

L50S-600 A50-P600 NOS-
600

170M4016 170M4016

Table 3.4: D enclosures, 380-500 V

*170M fuses from Bussmann shown use the -/80 visual indicator, -TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and amperage

may be substituted for external use

**Any minimum 500 V UL listed fuse with associated current rating may be used to meet UL requirements.

Size/Type
Bussmann
E125085
JFHR2

Amps
SIBA

E180276
JFHR2

Ferraz-Shawmut
E76491
JFHR2

Internal
Option

Bussmann
P37K 170M3013 125 2061032.125 6.6URD30D08A0125 170M3015

P45K 170M3014 160 2061032.16 6.6URD30D08A0160 170M3015

P55K 170M3015 200 2061032.2 6.6URD30D08A0200 170M3015

P75K 170M3015 200 2061032.2 6.6URD30D08A0200 170M3015

P90K 170M3016 250 2061032.25 6.6URD30D08A0250 170M3018

P110 170M3017 315 2061032.315 6.6URD30D08A0315 170M3018

P132 170M3018 350 2061032.35 6.6URD30D08A0350 170M3018

P160 170M4011 350 2061032.35 6.6URD30D08A0350 170M5011
P200 170M4012 400 2061032.4 6.6URD30D08A0400 170M5011
P250 170M4014 500 2061032.5 6.6URD30D08A0500 170M5011
P315 170M5011 550 2062032.55 6.6URD32D08A550 170M5011

Table 3.5: D enclosures, 525-690 V
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Size/Type Bussmann PN* Rating Ferraz Siba

P250 170M4017 700 A, 700 V 6.9URD31D08A0700 20 610 32.700

P315 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900

P355 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900
P400 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900

Table 3.6: E enclosures, 380-500 V

Size/Type Bussmann PN* Rating Ferraz Siba
P355 170M4017 700 A, 700 V 6.9URD31D08A0700 20 610 32.700
P400 170M4017 700 A, 700 V 6.9URD31D08A0700 20 610 32.700

P500 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900
P560 170M6013 900 A, 700 V 6.9URD33D08A0900 20 630 32.900

Table 3.7: E enclosures, 525-690 V

Size/Type Bussmann PN* Rating Siba Internal Bussmann Op-
tion

P450 170M7081 1600 A, 700 V 20 695 32.1600 170M7082
P500 170M7081 1600 A, 700 V 20 695 32.1600 170M7082

P560 170M7082 2000 A, 700 V 20 695 32.2000 170M7082
P630 170M7082 2000 A, 700 V 20 695 32.2000 170M7082
P710 170M7083 2500 A, 700 V 20 695 32.2500 170M7083
P800 170M7083 2500 A, 700 V 20 695 32.2500 170M7083

Table 3.8: F enclosures, Line fuses, 380-500 V

Size/Type Bussmann PN* Rating Siba Internal Bussmann Op-
tion

P630 170M7081 1600 A, 700 V 20 695 32.1600 170M7082
P710 170M7081 1600 A, 700 V 20 695 32.1600 170M7082

P800 170M7081 1600 A, 700 V 20 695 32.1600 170M7082
P900 170M7081 1600 A, 700 V 20 695 32.1600 170M7082
P1M0 170M7082 2000 A, 700 V 20 695 32.2000 170M7082

Table 3.9: F enclosures, Line fuses, 525-690 V

Size/Type Bussmann PN* Rating Siba

P450 170M8611 1100 A, 1000 V 20 781 32.1000
P500 170M8611 1100 A, 1000 V 20 781 32.1000

P560 170M6467 1400 A, 700 V 20 681 32.1400
P630 170M6467 1400 A, 700 V 20 681 32.1400
P710 170M8611 1100 A, 1000 V 20 781 32.1000
P800 170M6467 1400 A, 700 V 20 681 32.1400

Table 3.10: F enclosures, Inverter module DC Link Fuses, 380-500 V
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Size/Type Bussmann PN* Rating Siba
P630 170M8611 1100 A, 1000 V 20 781 32. 1000
P710 170M8611 1100 A, 1000 V 20 781 32. 1000

P800 170M8611 1100 A, 1000 V 20 781 32. 1000
P900 170M8611 1100 A, 1000 V 20 781 32. 1000
P1M0 170M8611 1100 A, 1000 V 20 781 32. 1000

Table 3.11: F enclosures, Inverter module DC Link Fuses, 525-690 V

*170M fuses from Bussmann shown use the -/80 visual indicator, -TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and amperage

may be substituted for external use.

Suitable for use on a circuit capable of delivering not more than 100 000 rms symmetrical amperes, 500/600/690 Volts maximum when protected by the

above fuses.

Circuit Breaker Tables

Circuit Breakers manufactured by General Electric, Cat. No. SKHA36AT0800, 600 Vac maximum, with the rating plugs listed below can be used to meet

UL requirements.

Size/Type Rating plug catalog # Amps
P90 SRPK800A300 300
P110 SRPK800A400 400
P132 SRPK800A400 400
P160 SRPK800A500 500
P200 SRPK800A600 600

Table 3.12: D enclosures, 380-500 V

Non UL compliance

If UL/cUL is not to be complied with, we recommend using the following fuses, which will ensure compliance with EN50178:

In case of malfunction, not following the recommendation may result in unnecessary damage to the frequency converter.

P90 - P200 380 - 500 V type gG
P250 - P400 380 - 500 V type gR
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3.6.14. Brake Resistor Temperature Switch

Torque: 0.5-0.6 Nm (5 in-lbs)

Screw size: M3

This input can be used to monitor the temperature of an externally connected brake resistor. If the input between 104 and 106 is established, the

frequency converter will trip on warning / alarm 27, “Brake IGBT”. If the connection is closed between 104 and 105, the frequency converter will trip on

warning / alarm 27, “Brake IGBT”.

Normally closed: 104-106 (factory installed jumper)

Normally open: 104-105

Terminal No. Function

106, 104, 105 Brake resistor temperature switch.

If the temperature of the brake resistor gets too high

and the thermal switch drops out, the frequency con-

verter will stop braking. The motor will start coasting.

A KLIXON switch must be installed that is `normally

closed'. If this function is not used, 106 and 104 must

be short-circuited together.

3.6.15. Control cable routing

Tie down all control wires to the designated control cable routing as

shown in the picture. Remember to connect the shields in a proper way

to ensure optimum electrical immunity.

Fieldbus connection

Connections are made to the relevant options on the control card. For

details see the relevant fieldbus instruction. The cable must be placed to

the left inside the frequency converter and tied down together with other

control wires (see picture).

Illustration 3.48: Wire path for control wiring.
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In the IP 00 (Chassis) and IP 21 (NEMA 1) units it is also possible to

connect the fieldbus from the top of the unit as shown on the picture to

the right. On the IP 21 (NEMA 1) unit a cover plate must be removed.

Kit number for fieldbus top connection: 176F1742

Illustration 3.49: Top connection for fieldbus.

Installation of 24 Volt external DC Supply

Torque: 0.5 - 0.6 Nm (5 in-lbs)

Screw size: M3

No. Function

35 (-), 36 (+) 24 V external DC supply

24 VDC external supply can be used as low-voltage supply to the control card and any option cards installed. This enables full operation of the LCP

(including parameter setting) without connection to mains. Please note that a warning of low voltage will be given when 24 VDC has been connected;

however, there will be no tripping.

Use 24 VDC supply of type PELV to ensure correct galvanic isolation (type PELV) on the control terminals of the frequency converter.

3.6.16. Access to Control Terminals 

All terminals to the control cables are located beneath the LCP. They are accessed by opening the door of the IP21/ 54 version or removing the covers

of the IP00 version.

3.6.17. Electrical Installation, Control Terminals 

To connect the cable to the terminal:

1. Strip insulation by about 9-10 mm

2. Insert a screwdriver1) in the square hole.

3. Insert the cable in the adjacent circular hole.

4. Remove the screwdriver. The cable is now mounted in the terminal.

To remove the cable from the terminal:

1. Insert a screw driver1) in the square hole.

2. Pull out the cable.

1) Max. 0.4 x 2.5 mm
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1.

2.
3.

3. How to Install
VLT® Automation Drive FC 300

Operating Instructions High Power

66 MG.33.U2.02 - VLT® is a registered Danfoss trademark

3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 471 of 1387



3.7. Connection Examples

3.7.1. Start/Stop 

Terminal 18 = Par. 5-10 [8] Start

Terminal 27 = Par. 5-12 [0] No operation (Default coast inverse)

Terminal 37 = Safe stop

3.7.2. Pulse Start/Stop 

Terminal 18 = Par. 5-10 [9] Latched start

Terminal 27= Par. 5-12 [6] Stop inverse

Terminal 37 = Safe stop
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3.7.3. Speed Up/Down 

Terminals 29/32 = Speed up/down:.

Terminal 18 = Par. 5-10 [9] Start(default)

Terminal 27 = Par. 5-12 [19] Freeze reference

Terminal 29 = Par. 5-13 [21] Speed up

Terminal 32 = Par. 5-14 [22] Speed down

Note: Terminal 29 only in FC x02 (x=series type).

3.7.4. Potentiometer Reference 

Voltage reference via a potentiometer:

Reference Source 1 = [1] Analogue input 53 (default)

Terminal 53, Low Voltage = 0 Volt

Terminal 53, High Voltage = 10 Volt

Terminal 53, Low Ref./Feedback = 0 RPM

Terminal 53, High Ref./Feedback = 1500 RPM

Switch S201 = OFF (U)
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3.8.1. Electrical Installation, Control Cables 

Illustration 3.50: Diagram showing all electrical terminals without options.

Terminal 37 is the input to be used for Safe Stop. For instructions on Safe Stop installation please refer to the section Safe Stop Installation in the

frequency converter Design Guide. See also sections Safe Stop and Safe Stop Installation.

Very long control cables and analogue signals may in rare cases and depending on installation result in 50/60 Hz earth loops due to noise from mains

supply cables.

If this occurs, it may be necessary to break the screen or insert a 100 nF capacitor between screen and chassis.

The digital and analog in- and outputs must be connected separately to the frequency converter common inputs (terminal 20, 55, 39) to avoid earth

currents from both groups to affect other groups. For example, switching on the digital input may disturb the analog input signal.
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Input polarity of control terminals

NB!

Control cables must be screened/armoured.

Connect the wires as described in the Operating Instruction for the fre-

quency converter. Remember to connect the shields in a proper way to

ensure optimum electrical immunity.
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3.8.2. Switches S201, S202, and S801 

Switches S201 (A53) and S202 (A54) are used to select a current (0-20 mA) or a voltage (-10 to 10 V) configuration of the analog input terminals 53 and

54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485 port (terminals 68 and 69).

See drawing Diagram showing all electrical terminals in section Electrical Installation.

Default setting:

S201 (A53) = OFF (voltage input)

S202 (A54) = OFF (voltage input)

S801 (Bus termination) = OFF

When changing the function of S201, S202 or S801 be careful not to use force for the switch over. It is recommended to remove the

LCP fixture (cradle) when operating the switches. The switches must not be operated with power on the frequency converter.
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3.9. Final Set-Up and Test

3.9.1. Final Set-Up and Test

To test the set-up and ensure that the frequency converter is running, follow these steps.

Step 1. Locate the motor name plate

NB!

The motor is either star- (Y) or delta- connected ( ). This information is located on the motor name plate data.

Step 2. Enter the motor name plate data in this parameter list.

To access this list first press the [QUICK MENU] key then select “Q2 Quick

Setup”.

1. Motor Power [kW]
or Motor Power [HP]

par. 1-20
par. 1-21

2. Motor Voltage par. 1-22
3. Motor Frequency par. 1-23
4. Motor Current par. 1-24
5. Motor Nominal Speed par. 1-25

Step 3. Activate the Automatic Motor Adaptation (AMA)

Performing an AMA will ensure optimum performance. The AMA measures the values from the motor model equivalent diagram.

1. Connect terminal 37 to terminal 12 (if terminal 37 is available).

2. Connect terminal 27 to terminal 12 or set par. 5-12 to 'No function' (par. 5-12 [0])

3. Activate the AMA par. 1-29.

4. Choose between complete or reduced AMA. If a Sine-wave filter is mounted, run only the reduced AMA, or remove the Sine-wave filter during

the AMA procedure.

5. Press the [OK] key. The display shows “Press [Hand on] to start”.

6. Press the [Hand on] key. A progress bar indicates if the AMA is in progress.

Stop the AMA during operation

1. Press the [OFF] key - the frequency converter enters into alarm mode and the display shows that the AMA was terminated by the user.

Successful AMA

1. The display shows “Press [OK] to finish AMA”.

2. Press the [OK] key to exit the AMA state.
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Unsuccessful AMA

1. The frequency converter enters into alarm mode. A description of the alarm can be found in the Warnings and Alarms chapter.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA, before the frequency converter entered alarm

mode. This number along with the description of the alarm will assist you in troubleshooting. If you contact Danfoss for service, make sure to

mention number and alarm description.

NB!

Unsuccessful AMA is often caused by incorrectly registered motor name plate data or a too big difference between the motor power

size and the frequency converter power size.

Step 4. Set speed limit and ramp time

Minimum Reference par. 3-02
Maximum Reference par. 3-03

Table 3.13: Set up the desired limits for speed and ramp time.

Motor Speed Low Limit par. 4-11 or 4-12
Motor Speed High Limit par. 4-13 or 4-14

Ramp-up Time 1 [s] par. 3-41
Ramp-down Time 1 [s] par. 3-42
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3.10. Additional Connections

3.10.1. Mechanical Brake Control 

In hoisting/lowering applications, it is necessary to be able to control an electro-mechanical brake:

• Control the brake using any relay output or digital output (terminal 27 or 29).

• Keep the output closed (voltage-free) as long as the frequency converter is unable to ‘support’ the motor, for example due to the load being

too heavy.

• Select Mechanical brake control [32] in par. 5-4* for applications with an electro-mechanical brake.

• The brake is released when the motor current exceeds the preset value in par. 2-20.

• The brake is engaged when the output frequency is less than the frequency set in par. 2-21 or 2-22, and only if the frequency converter carries

out a stop command.

If the frequency converter is in alarm mode or in an over-voltage situation, the mechanical brake immediately cuts in.

3.10.2. Parallel Connection of Motors 

The frequency converter can control several parallel-connected motors.

The total current consumption of the motors must not exceed the rated

output current IM,N for the frequency converter.

NB!

Installations with cables connected in a common joint

as in the illustration below, is only recommended for

short cable lengths.

NB!

When motors are connected in parallel, par. 1-29 Au-

tomatic Motor Adaptation (AMA) cannot be used.

NB!

The electronic thermal relay (ETR) of the frequency

converter cannot be used as motor protection for the

individual motor in systems with parallel-connected

motors. Provide further motor protection by e.g. ther-

mistors in each motor or individual thermal relays (cir-

cuit breakers are not suitable as protection).

Problems may arise at start and at low RPM values if motor sizes are widely different because small motors' relatively high ohmic resistance in the stator

calls for a higher voltage at start and at low RPM values.

3.10.3. Motor Thermal Protection 

The electronic thermal relay in the frequency converter has received the UL-approval for single motor protection, when par. 1-90 Motor Thermal Protec-

tion is set for ETR Trip and par. 1-24 Motor current, IM,N  is set to the rated motor current (see motor name plate).

For thermal motor protection it is also possible to use the MCB 112 PTC Thermistor Card option. This card provides ATEX certificate to protect motors in

explosion hazardous areas, Zone 1/21 and Zone 2/22. Please refer to the Design Guide for further information.
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4. How to Programme

4.1. The Graphical and Numerical LCP

The easiest programming of the frequency converter is performed by the Graphical Local Control Panel (LCP 102). It is necessary to consult the frequency

converter Design Guide, when using the Numeric Local Control Panel (LCP 101).

4.1.1. How to Programme on the Graphical LCP 

The following instructions are valid for the graphical LCP (LCP 102):

The control panel is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and indicator lights - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

All data is displayed in a graphical LCP display, which can show up to five

items of operating data while displaying [Status].

Display lines:

a. Status line:  Status messages displaying icons and graphic.1

b. Line 1-2: Operator data lines displaying data defined or chosen

by the user. By pressing the [Status] key, up to one extra line

can be added.1

c. Status line: Status messages displaying text.1
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4.1.2. How to Programme on the Numerical Local Control Panel 

The following instructions are valid for the numerical LCP (LCP 101):

The control panel is divided into four functional groups:

1. Numerical display.

2. Menu keys and indicator lights - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).
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4.1.3. Initial Commissioning

The easiest way of carrying out the initial commissioning is by using the Quick Menu button and follow the quick set-up procedure using LCP 102 (read

table from left to right):

Press

Q2 Quick Menu

0-01 Language Set language  

1-20 Motor power Set Motor nameplate power  

1-22 Motor voltage Set Nameplate voltage  

1-23 Motor frequency Set Nameplate frequency  

1-24 Motor current Set Nameplate current  

1-25 Motor nominal speed Set Nameplate speed in RPM  

5-12 Terminal 27 Digital Input

If terminal default is Coast inverse it is possible to change this

setting to No function. No connection to terminal 27 is then

needed for running AMA

 

1-29 Automatic Motor Adaptation
Set desired AMA function. Enable complete AMA is recommen-

ded
 

3-02 Minimum reference Set the minimum speed of the motor shaft  

3-03 Maximum reference Set the maximum speed of the motor shaft  

3-41 Ramp1 up time
Set the ramping up time with reference to nominal motor speed

(set in par. 1-25)
 

3-42 Ramp1 down time
Set the ramping down time with reference to nominal motor

speed (set in par. 1-25)
 

3-13 Reference site Set the site from where the reference must work  
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4.2. Quick Setup

0-01  Language

Option: Function:
Defines the language to be used in the display.

The frequency converter can be delivered with 4 different language packages. English and German are included

in all packages. English cannot be erased or manipulated.

[0] * English Part of Language packages 1 - 4

[1] German Part of Language packages 1 - 4

[2] French Part of Language package 1

[3] Danish Part of Language package 1

[4] Spanish Part of Language package 1

[5] Italian Part of Language package 1

[6] Swedish Part of Language package 1

[7] Dutch Part of Language package 1

[10] Chinese Language package 2

[20] Finnish Part of Language package 1

[22] English US Part of Language package 4

[27] Greek Part of Language package 4

[28] Portuguese Part of Language package 4

[36] Slovenian Part of Language package 3

[39] Korean Part of Language package 2

[40] Japanese Part of Language package 2

[41] Turkish Part of Language package 4

[42] Traditional Chinese Part of Language package 2

[43] Bulgarian Part of Language package 3

[44] Serbian Part of Language package 3

[45] Romanian Part of Language package 3

[46] Hungarian Part of Language package 3

[47] Czech Part of Language package 3

[48] Polish Part of Language package 4

[49] Russian Part of Language package 3

[50] Thai Part of Language package 2

[51] Bahasa Indonesian Part of Language package 2

1-20  Motor Power

Range: Function:

Size related*  [0.09 - 1200 kW] Enter the nominal motor power in kW according to the motor nameplate data. The default value corresponds to

the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running. This parameter is visible in LCP if par. 0-03 is

International  [0].

NB!

Four sizes down, one size up from nominal VLT rating.
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1-22  Motor Voltage

Range: Function:

Size related*  [10 - 1000 V] Enter the nominal motor voltage according to the motor nameplate data. The default value corresponds to the

nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running.

1-23  Motor Frequency

Option: Function:
Min - Max motor frequency: 20 - 1000 Hz.

Select the motor frequency value from the motor nameplate data. If a value different from 50 Hz or 60 Hz is

selected, it is necessary to adapt the load independent settings in par. 1-50 to 1-53. For 87 Hz operation with

230/400 V motors, set the nameplate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High Limit [RPM) and

par. 3-03 Maximum Reference to the 87 Hz application.

[50] * 50 Hz when parameter

0-03 = international

[60] 60 Hz when parameter

0-03 = US

1-24  Motor Current

Range: Function:

Size related*  [0.1 - 10000 A] Enter the nominal motor current value from the motor nameplate data. This data is used for calculating motor

torque, motor thermal protection etc.

This parameter cannot be adjusted while the motor is running.

1-25  Motor Nominal Speed

Range: Function:

Size related*  [100 - 60,000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calculating automatic

motor compensations.

This parameter cannot be adjusted while the motor is running.

5-12  Terminal 27 Digital Input

Option: Function:
Select the function from the available digital input range.

No operation [0]
Reset [1]
Coast inverse [2]
Coast and reset inverse [3]
Quick stop inverse [4]
DC-brake inverse [5]
Stop inverse [6]
Start [8]
Latched start [9]
Reversing [10]
Start reversing [11]
Enable start forward [12]
Enable start reverse [13]
Jog [14]
Preset ref bit 0 [16]
Preset ref bit 1 [17]
Preset ref bit 2 [18]
Freeze reference [19]
Freeze output [20]
Speed up [21]
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Speed down [22]
Set-up select bit 0 [23]
Set-up select bit 1 [24]
Catch up [28]
Slow down [29]
Pulse input [32]
Ramp bit 0 [34]
Ramp bit 1 [35]
Mains failure inverse [36]
DigiPot Increase [55]
DigiPot Decrease [56]
DigiPot Clear [57]
Reset Counter A [62]
Reset Counter B [65]

1-29  Automatic Motor Adaptation (AMA)

Option: Function:
The AMA function optimizes dynamic motor performance by automatically optimizing the advanced motor pa-

rameters (par. 1-30 to par. 1-35) at motor standstill.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section Automatic Motor

Adaptation. After a normal sequence, the display will read: "Press [OK] to finish AMA". After pressing the [OK]

key the frequency converter is ready for operation.

This parameter cannot be adjusted while the motor is running.

[0] * OFF

[1] Enable complete AMA Performs AMA of the stator resistance RS, the rotor resistance Rr, the stator leakage reactance X1, the rotor

leakage reactance X2 and the main reactance Xh.

FC 301: The complete AMA does not include Xh measurement for FC 301. Instead, the Xh value is determined

from the motor database. Par. 1-35 Main Reactance (Xh) may be adjusted to obtain optimal start performance.

[2] Enable reduced AMA Performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC filter is used

between the drive and the motor.

Note:

• For the best adaptation of the frequency converter, run AMA on a cold motor.

• AMA cannot be performed while the motor is running.

• AMA cannot be performed on permanent magnet motors.

NB!

It is important to set motor par. 1-2* Motor Data correctly, since these form part of the AMA algorithm. An AMA must be performed

to achieve optimum dynamic motor performance. It may take up to 10 min, depending on the power rating of the motor.

NB!

Avoid generating external torque during AMA.

NB!

If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 to 1-39, the advanced motor parameters, will return to default

setting.
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3-02  Minimum Reference

Range: Function:

0.000 Unit*  [-100000.000 - par.

3-03]

The Minimum reference is the minimum value obtained by the sum of all references. Minimum reference is only

active if Min - Max [0] is set in par. 3-00.

3-03  Maximum Reference

Range: Function:

1500.000*  [Par. 3-02 - 100000.000] Enter the Maximum Reference. The Maximum Reference is the highest value obtainable by summing all refer-

ences.

The Maximum Reference unit matches:

• The choice of configuration in par. 1-00 Configuration Mode: for Speed closed loop [1], RPM; for Tor-

que [2], Nm.

• The unit selected in par. 3-01 Reference/Feedback Unit.

3-41  Ramp 1 Ramp Up Time

Range: Function:

s*  [0.01 - 3600.00 s] Enter the ramp-up time, i.e. the acceleration time from 0 RPM to the rated motor speed nM,N (par. 1-25). Choose

a ramp-up time such that the output current does not exceed the current limit in par. 4-18 during ramping. The

value 0.00 corresponds to 0.01 sec. in speed mode. See ramp-down time in par. 3-42.

Par. 3 41 =
tacc s × nM, N (par. 1 25) RPM

ref RPM

3-42  Ramp 1 Ramp Down Time

Range: Function:
Size related  [0.01 - 3600.00 s] Enter the ramp-down time, i.e. the deceleration time from the rated motor speed nM,N (par. 1-25) to 0 RPM.

Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative operation of the

motor, and such that the generated current does not exceed the current limit set in par. 4-18. The value 0.00

corresponds to 0.01 s in speed mode. See ramp-up time in par. 3-41.

Par. 3 42 =
tacc s x nM, N (par. 1 25) RPM

ref RPM
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4.3. Parameter Lists

Changes during operation

”TRUE” means that the parameter can be changed while the frequency converter is in operation and “FALSE” means that the it must be stopped before

a change can be made.

4-Set-up

'All set-up': the parameters can be set individually in each of the four set-ups, i.e. one single parameter can have four different data values.

’1 set-up’: data value will be the same in all set-ups.

Conversion index

This number refers to a conversion figure used when writing or reading to and from the frequency converter.

Conv. index 100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
Conv. factor 1 1/60 1000000 100000 10000 1000 100 10 1 0.1 0.01 0.001 0.0001 0.00001 0.000001

Data type Description Type
2 Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 boolean variables V2
54 Time difference w/o date TimD

See the frequency converter Design Guide for further information about data types 33, 35 and 54.

Parameters for the frequency converter are grouped into various parameter groups for easy selection of the correct parameters for optimized operation

of the frequency converter.

0-xx Operation and Display parameters for basic frequency converter settings

1-xx Load and Motor parameters, includes all load and motor related parameters

2-xx Brake parameters

3-xx References and ramping parameters, includes DigiPot function

4-xx Limits Warnings, setting of limits and warning parameters

5-xx Digital inputs and outputs, includes relay controls

6-xx Analog inputs and outputs

7-xx Controls, setting parameters for speed and process controls

8-xx Communication and option parameters, setting of FC RS485 and FC USB port parameters.

9-xx Profibus parameters

10-xx DeviceNet and CAN Fieldbus parameters

13-xx Smart Logic Control parameters

14-xx Special function parameters

4. How to Programme
VLT® Automation Drive FC 300

Operating Instructions High Power

82 MG.33.U2.02 - VLT® is a registered Danfoss trademark

4

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 487 of 1387



15-xx Drive information parameters

16-xx Read out parameters

17-xx Encoder Option parameters

32-xx MCO 305 Basic parameters

33-xx MCO 305 Advanced parameters

34-xx MCO Data Readout parameters
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5. General Specifications

Mains supply (L1, L2, L3):

Supply voltage FC 302: 380-500 V ±10%

Supply voltage FC 302: 525-690 V ±10%

Supply frequency 50/60 Hz

Max. imbalance temporary between mains phases 3.0 % of rated supply voltage

True Power Factor ( )  0.9 nominal at rated load

Displacement Power Factor (cos ) near unity (> 0.98)

Switching on input supply L1, L2, L3 (power-ups) maximum 1 time/ 2 min.

Environment according to EN60664-1 over-voltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100.000 RMS symmetrical Amperes, 500/600/690 V maximum.

Motor output (U, V, W):

Output voltage 0 - 100% of supply voltage

Output frequency 0 - 800* Hz

Switching on output Unlimited

Ramp times 0.01 - 3600 sec.

* Voltage and power dependent

Torque characteristics:

Starting torque (Constant torque) maximum 160% for 60 sec.*

Starting torque maximum 180% up to 0.5 sec.*

Overload torque (Constant torque) maximum 160% for 60 sec.*

Starting torque (Variable torque) maximum 110% for 60 sec.*

Overload torque (Variable torque) maximum 110% for 60 sec.

*Percentage relates to the nominal torque.

Digital inputs:

Programmable digital inputs 4 (6)

Terminal number 18, 19, 271), 29, 32, 33,

Logic PNP or NPN

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 5 V DC

Voltage level, logic'1' PNP > 10 V DC

Voltage level, logic '0' NPN2) > 19 V DC

Voltage level, logic '1' NPN2) < 14 V DC

Maximum voltage on input 28 V DC

Pulse frequency range 0 - 110 kHz

(Duty cycle) Min. pulse width 4.5 ms

Input resistance, Ri approx. 4 k

Safe stop Terminal 373) (Terminal 37 is fixed PNP logic):

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 4 V DC

Voltage level, logic'1' PNP >20 V DC

Nominal input current at 24 V 50 mA rms

Nominal input current at 20 V 60 mA rms

Input capacitance 400 nF

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.

2) Except safe stop input Terminal 37.
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3) Terminal 37 can only be used as safe stop input. Terminal 37 is suitable for category 3 installations according to EN 954-1 (safe stop according to

category 0 EN 60204-1) as required by the EU Machinery Directive 98/37/EC. Terminal 37 and the Safe Stop function are designed in conformance with

EN 60204-1, EN 50178, EN 61800-2, EN 61800-3, and EN 954-1. For correct and safe use of the Safe Stop function follow the related information and

instructions in the Design Guide.

Analog inputs:

Number of analog inputs 2

Terminal number 53, 54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode Switch S201/switch S202 = OFF (U)

Voltage level -10 to +10 V (scaleable)

Input resistance, Ri approx. 10 k

Max. voltage ± 20 V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scaleable)

Input resistance, Ri approx. 200 

Max. current 30 mA

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth 100 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Pulse/encoder inputs:

Programmable pulse/encoder inputs 2/1

Terminal number pulse/encoder 291), 332) / 323), 333)

Max. frequency at terminal 29, 32, 33 110 kHz (Push-pull driven)

Max. frequency at terminal 29, 32, 33 5 kHz (open collector)

Min. frequency at terminal 29, 32, 33 4 Hz

Voltage level see section on Digital input

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

Pulse input accuracy (0.1 - 1 kHz) Max. error: 0.1% of full scale

Encoder input accuracy (1 - 110 kHz) Max. error: 0.05 % of full scale

The pulse and encoder inputs (terminals 29, 32, 33) are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) FC 302 only

2) Pulse inputs are 29 and 33

3) Encoder inputs: 32 = A, and 33 = B

Digital output:

Programmable digital/pulse outputs 2

Terminal number 27, 29 1)

Voltage level at digital/frequency output 0 - 24 V

Max. output current (sink or source) 40 mA
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Max. load at frequency output 1 k

Max. capacitive load at frequency output 10 nF

Minimum output frequency at frequency output 0 Hz

Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1 % of full scale

Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Analog output:

Number of programmable analog outputs 1

Terminal number 42

Current range at analog output 0/4 - 20 mA

Max. load GND - analog output 500 

Accuracy on analog output Max. error: 0.5 % of full scale

Resolution on analog output 12 bit

The analogue output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, 24 V DC output:

Terminal number 12, 13

Output voltage 24 V +1, -3 V

Max. load 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs.

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5 V ±0.5 V

Max. load 15 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, RS 485 serial communication:

Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61 Common for terminals 68 and 69

The RS 485 serial communication circuit is functionally separated from other central circuits and galvanically isolated from the supply voltage (PELV).

Control card, USB serial communication:

USB standard 1.1 (Full speed)

USB plug USB type B “device” plug

Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

The USB ground connection is not galvanically isolated from protection earth. Use only an isolated laptop as PC connection to the USB connector on

the frequency converter.

Relay outputs:

Programmable relay outputs 2

Relay 01 Terminal number 1-3 (break), 1-2 (make)

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) (Inductive load @ cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A

Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1A

Relay 02 (FC 302 only) Terminal number 4-6 (break), 4-5 (make)

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load) 400 V AC, 2 A

Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load @ cos  0.4) 240 V AC, 0.2 A
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Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1A

Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load @ cos  0.4) 240 V AC, 0.2A

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A

Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA

Environment according to EN 60664-1 over-voltage category III/pollution degree 2

1) IEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

Cable lengths and cross sections:

Max. motor cable length, screened/armoured 150 m

Max. motor cable length, unscreened/unarmoured 300 m

Maximum cross section to control terminals, flexible/ rigid wire without cable end sleeves 1.5 mm2/16 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves 1 mm2/18 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves with collar 0.5 mm2/20 AWG

Minimum cross section to control terminals 0.25 mm2/ 24 AWG

Control card performance:

Scan interval 1 ms

Control characteristics:

Resolution of output frequency at 0 - 1000 Hz +/- 0.003 Hz

Repeat accuracy of Precise start/stop (terminals 18, 19) ± 0.1 msec

System response time (terminals 18, 19, 27, 29, 32, 33)  2 ms

Speed control range (open loop) 1:100 of synchronous speed

Speed control range (closed loop) 1:1000 of synchronous speed

Speed accuracy (open loop) 30 - 4000 rpm: error ±8 rpm

Speed accuracy (closed loop), depending on resolution of feedback device 0 - 6000 rpm: error ±0.15 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure IP 00/ Chassis, IP 21/ Type 1, IP 54/ Type 12

Vibration test 0.7 g

Max. relative humidity 5% - 95%(IEC 721-3-3; Class 3K3 (non-condensing) during operation

Aggressive environment (IEC 60068-2-43 class H25

Ambient temperature1) Max. 45 °C (24-hour average maximum 40 °C)

1) For higher ambient temperature, see special conditions in the Design Guide

Minimum ambient temperature during full-scale operation 0 °C

Minimum ambient temperature at reduced performance - 10 °C

Temperature during storage/transport -25 - +65/70 °C

Maximum altitude above sea level without derating 1000 m

Derating for high altitude, see special conditions in the Design Guide

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions in the Design Guide

Protection and Features:

• Electronic thermal motor protection against overload.

5. General Specifications
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• Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches a predefined level. An overload

temperature cannot be reset until the temperature of the heatsink is below the values stated in the tables on the following pages (Guideline -

these temperatures may vary for different power sizes, enclosures etc.).

• The frequency converter is protected against short-circuits on motor terminals U, V, W.

• If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

• Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high.

• The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and

low motor speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and/ or change the switching

pattern in order to ensure the performance of the drive.
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5.1.1. Electrical Data:

Mains Supply 3 x 380 - 500 VAC
FC 302 P90K P110 P132 P160 P200
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

 Typical Shaft output
at 400 V [kW] 90 110 110 132 132 160 160 200 200 250

 Typical Shaft output
at 460 V [HP] 125 150 150 200 200 250 250 300 300 350

 Typical Shaft output
at 500 V [kW] 110 132 132 160 160 200 200 250 250 315

 Enclosure IP21 D1 D1 D2 D2 D2
 Enclosure IP54 D1 D1 D2 D2 D2
 Enclosure IP00 D3 D3 D4 D4 D4

Output current
Continuous
(at 400 V) [A] 177 212 212 260 260 315 315 395 395 480

Intermittent (60 sec
overload)
(at 400 V) [A]

266 233 318 286 390 347 473 435 593 528

Continuous
(at 460/ 500 V) [A] 160 190 190 240 240 302 302 361 361 443

Intermittent (60 sec
overload)
(at 460/ 500 V) [A]

240 209 285 264 360 332 453 397 542 487

Continuous KVA
(at 400 V) [KVA] 123 147 147 180 180 218 218 274 274 333

 Continuous KVA
(at 460 V) [KVA] 127 151 151 191 191 241 241 288 288 353

 Continuous KVA
(at 500 V) [KVA] 139 165 165 208 208 262 262 313 313 384

Max. input current
Continuous
(at 400 V ) [A] 171 204 204 251 251 304 304 381 381 463

Continuous
(at 460/ 500 V) [A] 154 183 183 231 231 291 291 348 348 427

 

Max. cable size,
mains motor, brake
and load share
[mm2 (AWG2))]

2 x 70
(2 x 2/0)

2 x 70
(2 x 2/0)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

 
Max. external pre-
fuses [A] 1

300 350 400 500 600

 

Estimated power
loss
at rated max. load
[W] 4)

2641 3234 2995 3782 3425 4213 3910 5119 4625 5893

 
Weight,
enclosure IP21, IP
54 [kg]

96 104 125 136 151

 Weight,
enclosure IP00 [kg] 82 91 112 123 138

 Efficiency4) 0.98
 Output frequency 0 - 800 Hz

 Heatsink overtemp.
trip 85 °C 90 °C 105 °C 105 °C 115 °C

 Power card ambient
trip 60 °C

* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 380 - 500 VAC
FC 302 P250 P315 P355 P400
High/ Normal Load* HO NO HO NO HO NO HO NO

 Typical Shaft output at
400 V [kW] 250 315 315 355 355 400 400 450

 Typical Shaft output at
460 V [HP] 350 450 450 500 500 600 550 600

 Typical Shaft output at
500 V [kW] 315 355 355 400 400 500 500 530

 Enclosure IP21 E1 E1 E1 E1
 Enclosure IP54 E1 E1 E1 E1
 Enclosure IP00 E2 E2 E2 E2

Output current
Continuous
(at 400 V) [A] 480 600 600 658 658 745 695 800

Intermittent (60 sec
overload)
(at 400 V) [A]

720 660 900 724 987 820 1043 880

Continuous
(at 460/ 500 V) [A] 443 540 540 590 590 678 678 730

Intermittent (60 sec
overload)
(at 460/ 500 V) [A]

665 594 810 649 885 746 1017 803

Continuous KVA
(at 400 V) [KVA] 333 416 416 456 456 516 482 554

 Continuous KVA
(at 460 V) [KVA] 353 430 430 470 470 540 540 582

 Continuous KVA
(at 500 V) [KVA] 384 468 468 511 511 587 587 632

Max. input current
Continuous
(at 400 V ) [A] 472 590 590 647 647 733 684 787

Continuous
(at 460/ 500 V) [A] 436 531 531 580 580 667 667 718

 
Max. cable size, mains,
motor and load share
[mm2 (AWG2))]

4x240
(4x500 mcm)

4x240
(4x500 mcm)

4x240
(4x500 mcm)

4x240
(4x500 mcm)

 
Max. cable size, brake
[mm2 (AWG2))

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

 
Max. external pre-fuses
[A] 1

700 900 900 900

 
Estimated power loss
at rated max. load [W]
4)

6005 7630 6960 7701 7691 8879 7964 9428

 
Weight,
enclosure IP21, IP 54
[kg]

263 270 272 313

 Weight,
enclosure IP00 [kg] 221 234 236 277

 Efficiency4) 0.98

 Output frequency 0 - 600 Hz

 Heatsink overtemp. trip 95 °C
 Power card ambient trip 68 °C
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 380 - 500 VAC
FC 302 P450 P500 P560 P630 P710 P800
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO HO NO

 Typical Shaft out-
put at 400 V [kW] 450 500 500 560 560 630 630 710 710 800 800 1000

 Typical Shaft out-
put at 460 V [HP] 600 650 650 750 750 900 900 1000 1000 1200 1200 1350

 Typical Shaft out-
put at 500 V [kW] 530 560 560 630 630 710 710 800 800 1000 1000 1100

 
Enclosure IP21,
54 without/ with
options cabinet

F1/ F3 F1/ F3 F1/ F3 F1/ F3 F2/ F4 F2/ F4

Output current
Continuous
(at 400 V) [A] 800 880 880 990 990 1120 1120 1260 1260 1460 1460 1720

Intermittent (60
sec overload)
(at 400 V) [A]

1200 968 1320 1089 1485 1232 1680 1386 1890 1606 2190 1892

Continuous
(at 460/ 500 V)
[A]

730 780 780 890 890 1050 1050 1160 1160 1380 1380 1530

Intermittent (60
sec overload)
(at 460/ 500 V)
[A]

1095 858 1170 979 1335 1155 1575 1276 1740 1518 2070 1683

Continuous KVA
(at 400 V) [KVA] 554 610 610 686 686 776 776 873 873 1012 1012 1192

 Continuous KVA
(at 460 V) [KVA] 582 621 621 709 709 837 837 924 924 1100 1100 1219

 Continuous KVA
(at 500 V) [KVA] 632 675 675 771 771 909 909 1005 1005 1195 1195 1325

Max. input current
Continuous
(at 400 V ) [A] 779 857 857 964 964 1090 1090 1227 1227 1422 1422 1675

Continuous (at
460/ 500 V) [A] 711 759 759 867 867 1022 1022 1129 1129 1344 1344 1490

Max. cable
size,motor [mm2

(AWG2))]

8x150
(8x300 mcm)

12x150
(12x300 mcm)

Max. cable
size,mains [mm2

(AWG2))]

8x240
(8x500 mcm)

 
Max. cable size,
loadsharing [mm2

(AWG2))]

4x120
(4x250 mcm)

 
Max. cable size,
brake [mm2

(AWG2))

4x185
(4x350 mcm)

6x185
(6x350 mcm)

 
Max. external
pre-fuses [A] 1

1600 2000 2500

 

Estimated power
loss
at rated max. load
[W] 4)

 
Weight,
enclosure IP21,
IP 54 [kg]

1004/ 1299 1004/ 1299 1004/ 1299 1004/ 1299 1246/ 1541 1246/ 1541

 Weight Rectifier
Module [kg] 102 102 102 102 136 136

 Weight Inverter
Module [kg] 102 102 102 136 102 102

 Efficiency4) 0.98

 Output frequency 0-600 Hz

 Heatsink over-
temp. trip  

 Power card ambi-
ent trip  

* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 525- 690 VAC
FC 302 P37K P45K P55K P75K P90K
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

 Typical Shaft output
at 690 V [kW] 37 45 45 55 55 75 75 90 90 110

 Enclosure IP21 D1 D1 D1 D1 D1
 Enclosure IP54 D1 D1 D1 D1 D1
 Enclosure IP00 D2 D2 D2 D2 D2
Output current

Continuous
(at 690 V) [A] 46 54 54 73 73 86 86 108 108 131

Intermittent (60 sec
overload)
(at 690 V) [A]

74 59 86 80 117 95 129 119 162 144

Continuous KVA
(at 690 V) [KVA] 55 65 65 87 87 103 103 129 129 157

Max. input current

Continuous
(at 690 V ) [A] 50 58 58 77 77 87 87 109 109 128

 

Max. cable size,
mains, motor, load
share and brake
[mm2 (AWG)]

2x70 (2x2/0)

 
Max. external pre-
fuses [A] 1

125 160 200 200 250

 

Estimated power
loss
at rated max. load
[W] 4)

1355 1458 1459 1717 1721 1913 1913 2262 2264 2662

 
Weight,
enclosure IP21, IP
54 [kg]

96

 Weight,
enclosure IP00 [kg] 82

 Efficiency4) 0.97 0.97 0.98 0.98 0.98
 Output frequency 0 - 600 Hz

 Heatsink overtemp.
trip 85 °C

 Power card ambient
trip 60 °C

* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 525- 690 VAC
FC 302 P110 P132 P160 P200
High/ Normal Load* HO NO HO NO HO NO HO NO

 Typical Shaft output at
550 V [kW] 90 110 110 132 132 160 160 200

 Typical Shaft output at
575 V [HP] 125 150 150 200 200 250 250 300

 Typical Shaft output at
690 V [kW] 110 132 132 160 160 200 200 250

 Enclosure IP21 D1 D1 D2 D2
 Enclosure IP54 D1 D1 D2 D2
 Enclosure IP00 D3 D3 D4 D4

Output current
Continuous
(at 550 V) [A] 137 162 162 201 201 253 253 303

Intermittent (60 sec
overload)
(at 550 V) [A]

206 178 243 221 302 278 380 333

Continuous
(at 575/ 690 V) [A] 131 155 155 192 192 242 242 290

Intermittent (60 sec
overload)
(at 575/ 690 V) [A]

197 171 233 211 288 266 363 319

Continuous KVA
(at 550 V) [KVA] 131 154 154 191 191 241 241 289

 Continuous KVA
(at 575 V) [KVA] 130 154 154 191 191 241 241 289

 Continuous KVA
(at 690 V) [KVA] 157 185 185 229 229 289 289 347

Max. input current
Continuous
(at 550 V ) [A] 130 158 158 198 198 245 245 299

Continuous
(at 575 V) [A] 124 151 151 189 189 234 234 286

 Continuous
(at 690 V) [A] 128 155 155 197 197 240 240 296

 
Max. cable size, mains
motor, load share and
brake [mm2 (AWG)]

2 x 70 (2 x 2/0) 2 x 70 (2 x 2/0) 2 x 185 (2 x 350
mcm)

2 x 185 (2 x 350
mcm)

 
Max. external pre-fuses
[A] 1

315 350 350 400

 
Estimated power loss
at rated max. load [W]
4)

2664 3114 2953 3612 3451 4292 4275 5156

 
Weight,
enclosure IP21, IP 54
[kg]

96 104 125 136

 Weight,
enclosure IP00 [kg] 82 91 112 123

 Efficiency4) 0.98  
 Output frequency 0 - 600 Hz
 Heatsink overtemp. trip 85 °C 90 °C 110 °C 110 °C
 Power card ambient trip 60 °C
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 525- 690 VAC
FC 302 P250 P315 P355
High/ Normal Load* HO NO HO NO HO NO

 Typical Shaft output at 550
V [kW] 200 250 250 315 315 355

 Typical Shaft output at 575
V [HP] 300 350 350 400 400 450

 Typical Shaft output at 690
V [kW] 250 315 315 400 355 450

 Enclosure IP21 D2 D2 E1
 Enclosure IP54 D2 D2 E1
 Enclosure IP00 D4 D4 E2

Output current
Continuous
(at 550 V) [A] 303 360 360 418 395 470

Intermittent (60 sec over-
load)
(at 550 V) [A]

455 396 540 460 593 517

Continuous
(at 575/ 690 V) [A] 290 344 344 400 380 450

Intermittent (60 sec over-
load)
(at 575/ 690 V) [A]

435 378 516 440 570 495

Continuous KVA
(at 550 V) [KVA] 289 343 343 398 376 448

 Continuous KVA
(at 575 V) [KVA] 289 343 343 398 378 448

 Continuous KVA
(at 690 V) [KVA] 347 411 411 478 454 538

Max. input current
Continuous
(at 550 V ) [A] 299 355 355 408 381 453

Continuous
(at 575 V) [A] 286 339 339 390 366 434

 Continuous
(at 690 V) [A] 296 352 352 400 366 434

 
Max. cable size, mains, mo-
tor and load share [mm2

(AWG)]

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

4 x 240
(4 x 500 mcm)

 
Max. cable size, brake
[mm2 (AWG)]

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

 
Max. external pre-fuses [A]
1 500 550 700

 
Estimated power loss
at rated max. load [W] 4) 4875 5821 5185 6149 5383 6449

 Weight,
enclosure IP21, IP 54 [kg] 151 165 263

 Weight,
enclosure IP00 [kg] 138 151 221

 Efficiency4) 0.98

 Output frequency 0 - 600 Hz 0 - 500 Hz 0 - 500 Hz

 Heatsink overtemp. trip 110 °C 110 °C 85 °C

 Power card ambient trip 60 °C 60 °C 68 °C

* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 525- 690 VAC
FC 302 P400 P500 P560
High/ Normal Load* HO NO HO NO HO NO

 Typical Shaft output at 550
V [kW] 315 400 400 450 450 500

 Typical Shaft output at 575
V [HP] 400 500 500 600 600 650

 Typical Shaft output at 690
V [kW] 400 500 500 560 560 630

 Enclosure IP21 E1 E1 E1
 Enclosure IP54 E1 E1 E1
 Enclosure IP00 E2 E2 E2

Output current
Continuous
(at 550 V) [A] 429 523 523 596 596 630

Intermittent (60 sec over-
load)
(at 550 V) [A]

644 575 785 656 894 693

Continuous
(at 575/ 690 V) [A] 410 500 500 570 570 630

Intermittent (60 sec over-
load)
(at 575/ 690 V) [A]

615 550 750 627 855 693

Continuous KVA
(at 550 V) [KVA] 409 498 498 568 568 600

 Continuous KVA
(at 575 V) [KVA] 408 498 498 568 568 627

 Continuous KVA
(at 690 V) [KVA] 490 598 598 681 681 753

Max. input current
Continuous
(at 550 V ) [A] 413 504 504 574 574 607

Continuous
(at 575 V) [A] 395 482 482 549 549 607

 Continuous
(at 690 V) [A] 395 482 482 549 549 607

 
Max. cable size, mains, mo-
tor and load share [mm2

(AWG)]
4x240 (4x500 mcm) 4x240 (4x500 mcm) 4x240 (4x500 mcm)

 
Max. cable size, brake
[mm2 (AWG)]

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

 
Max. external pre-fuses [A]
1 700 900 900

 
Estimated power loss
at rated max. load [W] 4) 5818 7249 7671 8727 8715 9673

 Weight,
enclosure IP21, IP 54 [kg] 263 272 313

 Weight,
enclosure IP00 [kg] 221 236 277

 Efficiency4) 0.98  
 Output frequency 0 - 500 Hz
 Heatsink overtemp. trip 85 °C
 Power card ambient trip 68 °C
* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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Mains Supply 3 x 525- 690 VAC
FC 302 P630 P710 P800 P900 P1M0
High/ Normal Load* HO NO HO NO HO NO HO NO HO NO

 Typical Shaft output
at 550 V [kW] 500 560 560 670 670 750 750 850 850 1000

 Typical Shaft output
at 575 V [HP] 650 750 750 950 950 1050 1050 1150 1150 1350

 Typical Shaft output
at 690 V [kW] 630 710 710 800 800 900 900 1000 1000 1200

 
Enclosure IP21, 54
without/ with op-
tions cabinet

F1/ F3 F1/ F3 F1/ F3 F2/ F4 F2/ F4

Output current
Continuous
(at 550 V) [A] 659 763 763 889 889 988 988 1108 1108 1317

Intermittent (60 sec
overload)
(at 550 V) [A]

989 839 1145 978 1334 1087 1482 1219 1662 1449

Continuous
(at 575/ 690 V) [A] 630 730 730 850 850 945 945 1060 1060 1260

Intermittent (60 sec
overload)
(at 575/ 690 V) [A]

945 803 1095 935 1275 1040 1418 1166 1590 1386

Continuous KVA
(at 550 V) [KVA] 628 727 727 847 847 941 941 1056 1056 1255

 Continuous KVA
(at 575 V) [KVA] 627 727 727 847 847 941 941 1056 1056 1255

 Continuous KVA
(at 690 V) [KVA] 753 872 872 1016 1016 1129 1129 1267 1267 1506

Max. input current
Continuous
(at 550 V ) [A] 642 743 743 866 866 962 962 1079 1079 1282

Continuous
(at 575 V) [A] 613 711 711 828 828 920 920 1032 1032 1227

Continuous
(at 690 V) [A] 613 711 711 828 828 920 920 1032 1032 1227

Max. cable size,mo-
tor [mm2 (AWG2))]

8x150
(8x300 mcm)

12x150
(12x300 mcm)

 
Max. cable
size,mains [mm2

(AWG2))]

8x240
(8x500 mcm)

 
Max. cable size,
loadsharing [mm2

(AWG2))]

4x120
(4x250 mcm)

 
Max. cable size,
brake [mm2 (AWG2))

4x185
(4x350 mcm)

6x185
(6x350 mcm)

 
Max. external pre-
fuses [A] 1

1600 2000

 

Estimated power
loss
at rated max. load
[W] 4)

 
Weight,
enclosure IP21, IP
54 [kg]

1004/ 1299 1004/ 1299 1004/ 1299 1246/ 1541 1246/ 1541

 Weight, Rectifier
Module [kg] 102 102 102 136 136

 Weight, Inverter
Module [kg] 102 102 136 102 102

 Efficiency4) 0.98
 Output frequency 0-500 Hz

 Heatsink overtemp.
trip  

 Power card ambient
trip  

* High overload = 160% torque during 60 s, Normal overload = 110% torque during 60 s
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1) For type of fuse see section Fuses.

2) American Wire Gauge.

3) Measured using 5 m screened motor cables at rated load and rated frequency.

4) The typical power loss is at nominal load conditions and expected to be within +/-15% (tolerence relates to variety in voltage and cable

conditions).

Values are based on a typical motor efficiency (eff2/eff3 border line). Motors with lower efficiency will also add to the power loss in the frequency

converter and opposite.

If the switching frequency is increased compared to the default setting, the power losses may rise significantly.

LCP and typical control card power consumptions are included. Further options and customer load may add up to 30W to the losses. (Though

typical only 4W extra for a fully loaded control card, or options for slot A or slot B, each).

Although measurements are made with state of the art equipment, some measurement inaccuracy must be allowed for (+/-5%).

5. General Specifications
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6. Warnings and Alarms

6.1. Status Messages

6.1.1. Warnings/Alarm Messages 

A warning or an alarm is signalled by the relevant LED on the front of the frequency converter and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages

may be critical, but are not necessarily so.

In the event of an alarm, the frequency converter will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in three ways:

1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional fieldbus.

NB!

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, meaning that the mains supply must be switched off before the alarm can be reset. After being

switched back on, the frequency converter is no longer blocked and may be reset as described above once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in parameters 14-20 (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or else that

you can specify whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in parameters 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and

warning flash. Once the problem has been rectified, only the alarm continues flashing until the frequency converter is reset.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

1 10 Volts low X    
2 Live zero error (X) (X) 6-01
3 No motor (X) 1-80
4 Mains phase loss (X) (X) (X) 14-12
5 DC link voltage high X    
6 DC link voltage low X
7 DC over-voltage X X   
8 DC under voltage X X
9 Inverter overloaded X X   
10 Motor ETR over temperature (X) (X) 1-90
11 Motor thermistor over temperature (X) (X)  1-90
12 Torque limit X X
13 Over Current X X X  
14 Earth Fault X X X
15 Hardware mismatch X X
16 Short Circuit X X
17 Control word time-out (X) (X) 8-04
22 Hoist Mech. Brake
23 Internal Fan Fault X
24 External Fan Fault X 14-53
25 Brake resistor short-circuited X
26 Brake resistor power limit (X) (X) 2-13
27 Brake chopper short-circuited X X
28 Brake check (X) (X) 2-15
29 Heatsink temp X X X
30 Motor phase U missing (X) (X) (X) 4-58
31 Motor phase V missing (X) (X) (X) 4-58
32 Motor phase W missing (X) (X) (X) 4-58
33 Inrush Fault X X
34 Fieldbus communication fault X X
36 Mains failure X X
38 Internal Fault X X
39 Heatsink sensor X X
40 Overload of Digital Output Terminal 27 (X) 5-00, 5-01
41 Overload of Digital Output Terminal 29 (X) 5-00, 5-02
42 Overload of Digital Output On X30/6 (X) 5-32
42 Overload of Digital Output On X30/7 (X) 5-33

46 Pwr. card supply X X

47 24 V supply low X X X
48 1.8 V supply low X X
49 Speed limit X
50 AMA calibration failed X
51 AMA check Unom and Inom X
52 AMA low Inom X
53 AMA motor too big X
54 AMA motor too small X
55 AMA parameter out of range X
56 AMA interrupted by user X
57 AMA time-out X
58 AMA internal fault X X
59 Current limit X

Table 6.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

61 Tracking Error (X) (X) 4-30
62 Output Frequency at Maximum Limit X

63 Mechanical Brake Low (X) 2-20
64 Voltage Limit X

65 Control Board Over-temperature X X X
66 Heat sink Temperature Low X
67 Option Configuration has Changed X
68 Safe Stop (X) (X)1) 5-19
69 Pwr. Card Temp X X
70 Illegal FC configuration X
71 PTC 1 Safe Stop X X1) 5-19
72 Dangerous Failure X1) 5-19
73 Safe Stop Auto Restart
77 Reduced power mode X 14-59
79 Illegal PS config X X
80 Drive Initialized to Default Value X
81 CSIV corrupt
82 CSIV parameter error
85 Profibus/Profisafe Error
90 Encoder Loss (X) (X) 17-61
91 Analogue input 54 wrong settings X S202
100-
199 See Operating Instructions for MCO 305

243 Brake IGBT X X
244 Heatsink temp X X X
245 Heatsink sensor X X
246 Pwr.card supply X X
247 Pwr.card temp X X
248 Illegal PS config X X
250 New spare part X 14-23
251 New Type Code X X

Table 6.2: Alarm/Warning code list

(X) Dependent on parameter

1) Can not be Auto reset via Par 14-20

A trip is the action when an alarm has appeared. The trip will coast the

motor and can be reset by pressing the reset button or make a reset by

a digital input (Par. 5-1* [1]). The origin event that caused an alarm can-

not damage the frequency converter or cause dangerous conditions. A

trip lock is an action when an alarm occurs, which may cause damage to

frequency converter or connected parts. A Trip Lock situation can only be

reset by a power cycling.

LED indication
Warning yellow
Alarm flashing red

Trip locked yellow and red
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Alarm Word Extended Status Word
Bit Hex Dec Alarm Word Alarm Word 2 Warning Word Warning

Word 2
Extended
Status Word

0 00000001 1 Brake Check ServiceTrip, Read/
Write

Brake Check Ramping

1 00000002 2 Pwr. Card Temp ServiceTrip, (re-
served)

Pwr. Card Temp  AMA Running

2 00000004 4 Earth Fault ServiceTrip, Type-
code/Sparepart

Earth Fault Start CW/CCW

3 00000008 8 Ctrl.Card Temp ServiceTrip, (re-
served)

Ctrl.Card Temp  Slow Down

4 00000010 16 Ctrl. Word TO ServiceTrip, (re-
served)

Ctrl. Word TO Catch Up

5 00000020 32 Over Current  Over Current  Feedback High
6 00000040 64 Torque Limit Torque Limit Feedback Low
7 00000080 128 Motor Th Over  Motor Th Over  Output Current High
8 00000100 256 Motor ETR Over Motor ETR Over Output Current Low
9 00000200 512 Inverter Overld.  Inverter Overld.  Output Freq High
10 00000400 1024 DC under Volt DC under Volt Output Freq Low
11 00000800 2048 DC over Volt  DC over Volt  Brake Check OK
12 00001000 4096 Short Circuit DC Voltage Low Braking Max
13 00002000 8192 Inrush Fault  DC Voltage High  Braking
14 00004000 16384 Mains ph. Loss Mains ph. Loss Out of Speed Range
15 00008000 32768 AMA Not OK  No Motor  OVC Active
16 00010000 65536 Live Zero Error Live Zero Error AC Brake
17 00020000 131072 Internal Fault KTY error 10V Low KTY Warn Password Timelock
18 00040000 262144 Brake Overload Fans error Brake Overload Fans Warn Password Protection
19 00080000 524288 U phase Loss ECB error Brake Resistor ECB Warn  
20 00100000 1048576 V phase Loss Brake IGBT
21 00200000 2097152 W phase Loss  Speed Limit   
22 00400000 4194304 Fieldbus Fault Fieldbus Fault Unused
23 00800000 8388608 24 V Supply Low  24V Supply Low  Unused
24 01000000 16777216 Mains Failure Mains Failure Unused
25 02000000 33554432 1.8V Supply Low  Current Limit  Unused
26 04000000 67108864 Brake Resistor Low Temp Unused
27 08000000 134217728 Brake IGBT  Voltage Limit  Unused
28 10000000 268435456 Option Change Encoder loss Unused
29 20000000 536870912 Drive Initialized  Output freq. lim.  Unused
30 40000000 1073741824 Safe Stop (A68) PTC 1 Safe Stop

(A71)
Safe Stop (W68) PTC 1 Safe

Stop (W71)
Unused

31 80000000 2147483648 Mech. brake low Dangerous Failure
(A72)

Extended Status Word  Unused

Table 6.3: Description of Alarm Word, Warning Word and extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional fieldbus for diagnose. See also par. 16-90 - 16-94.

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is over-

loaded. Max. 15 mA or minimum 590 .

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in par.

6-10, 6-12, 6-20, or 6-22 respectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the frequency converter.

WARNING/ALARM 4, Mains phase loss:

A phase is missing on the supply side, or the mains voltage imbalance is

too high.

This message also appears in case of a fault in the input rectifier on the

frequency converter.

Check the supply voltage and supply currents to the frequency converter.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the over-voltage limit

of the control system. The frequency converter is still active.

WARNING 6, DC link voltage low

The intermediate circuit voltage (DC) is below the under-voltage limit of

the control system. The frequency converter is still active.

WARNING/ALARM 7, DC over voltage:

If the intermediate circuit voltage exceeds the limit, the fre-

quency converter trips after a time.

Possible corrections:

Connect a brake resistor

Extend the ramp time

Activate functions in par. 2-10

Increase par. 14-26

Alarm/warning limits:
Frequency converter: 3 x 380 -

500 V
3 x 525 -
690 V

[VDC] [VDC]
Under-voltage 402 553
Voltage warning low 423 585
Voltage warning high
(w/o brake - w/brake)

817/828 1084/1109

Over-voltage 855 1130
   
The voltages stated are the intermediate circuit voltage of
the frequency converter with a tolerance of ± 5 %. The
corresponding mains voltage is the intermediate circuit
voltage (DC-link) divided by 1.35
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WARNING/ALARM 8, DC under-voltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning

low” limit (see table above), the frequency converter checks if 24 V back-

up supply is connected.

If no 24 V backup supply is connected, the frequency converter trips after

a given time depending on the unit.

To check whether the supply voltage matches the frequency converter,

see General Specifications.

WARNING/ALARM 9, Inverter overloaded:

The frequency converter is about to cut out because of an overload (too

high current for too long). The counter for electronic, thermal inverter

protection gives a warning at 98% and trips at 100%, while giving an

alarm. You  cannot reset the frequency converter until the counter is be-

low 90%.

The fault is that the frequency converter is overloaded by more than

100% for too long.

WARNING/ALARM 10, Motor ETR over temperature:

According to the electronic thermal protection (ETR), the motor is too hot.

You can choose if you want the frequency converter to give a warning or

an alarm when the counter reaches 100% in par. 1-90. The fault is that

the motor is overloaded by more than 100% for too long. Check that the

motor par. 1-24 is set correctly.

WARNING/ALARM 11, Motor thermistor over temp:

The thermistor or the thermistor connection is disconnected. You can

choose if you want the frequency converter to give a warning or an alarm

when the counter reaches 100% in par. 1-90. Check that the thermistor

is connected correctly between terminal 53 or 54 (analog voltage input)

and terminal 50 (+ 10 V supply), or between terminal 18 or 19 (digital

input PNP only) and terminal 50. If aKTY sensoris used, check for correct

connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 (in motor operation) or

the torque is higher than the value in par. 4-17 (in regenerative opera-

tion).

WARNING/ALARM 13, Over Current:

The inverter peak current limit (approx. 200% of the rated current) is

exceeded. The warning will last approx. 8-12 sec., then the frequency

converter trips and issues an alarm. Turn off the frequency converter and

check if the motor shaft can be turned and if the motor size matches the

frequency converter.

If extended mechanical brake control is selected, trip can be reset exter-

nally.

ALARM 14, Earth fault:

There is a discharge from the output phases to earth, either in the cable

between the frequency converter and the motor or in the motor itself.

Turn off the frequency converter and remove the earth fault.

ALARM 15, Incomplete hardware:

A fitted option is not handled by the present control board (hardware or

software).

ALARM 16, Short-circuit:

There is short-circuiting in the motor or on the motor terminals.

Turn off the frequency converter and remove the short-circuit.

WARNING/ALARM 17, Control word time-out:

There is no communication to the frequency converter.

The warning will only be active when par. 8-04 is NOT set to OFF.

If par. 8-04 is set to Stop and Trip, a warning appears and the frequency

converter ramps down until it trips, while giving an alarm.

par. 8-03 Control word Time-out Time could possibly be increased.

WARNING 22, Hoist Mech. Brake:

Report value will show what kind it is.

0 = The torque ref. was not reached before timeout.

1 = There was no brake feedback before timeout.

WARNING 23, Internal fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in Fan Moni-

tor, par. 14-53, (set to [0] Disabled).

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in Fan Moni-

tor, par. 14-53, (set to [0] Disabled).

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the

brake function is disconnected and the warning appears. The frequency

converter still works, but without the brake function. Turn off the fre-

quency converter and replace the brake resistor (see par. 2-15 Brake

Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,

as a mean value over the last 120 s, on the basis of the resistance value

of the brake resistor (par. 2-11) and the intermediate circuit voltage. The

warning is active when the dissipated braking power is higher than 90%.

If  Trip [2] has been selected in par. 2-13, the frequency converter cuts

out and issues this alarm, when the dissipated braking power is higher

than 100%.

ALARM/ WARNING 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,

the brake function disconnects and the warning comes up. The frequency

converter is still able to run, but since the brake transistor has short-

circuited, substantial power is transmitted to the brake resistor, even if it

is inactive.

Turn off the frequency converter and remove the brake resistor.

This alarm/ warning could also occur should the brake resistor overheat.

Terminal 104 to 106 are available as brake resistor. Klixon inputs, see

section Brake Resistor Temperature Switch.

Warning: There is a risk of substantial power being

transmitted to the brake resistor if the brake transistor

is short-circuited.

ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

ALARM 29, Heatsink temp:

The maximum temperature of the heatsink has been exceeded. The tem-

perature fault will not be reset until the temperature falls below a defined

heatsink temperature. The trip and reset point are different based on the

drive power size.

The fault could be:

- Ambient temperature too high

- Too long motor cable
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ALARM 30, Motor phase U missing:

Motor phase U between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the frequency converter and the motor is missing.

Turn off the frequency converter and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase W.

ALARM 33, Inrush fault:

Too many power-ups have occured within a short time period. See the

chapter General Specifications for the allowed number of power-ups

within one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The fieldbus on the communication option card is not working.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency

converter is lost and parameter 14-10 is NOT set to OFF. Possible cor-

rection: check the fuses to the frequency converter

ALARM 38, Internal fault:

By this alarm it may be necessary to contact your Danfoss supplier. Some

typical alarm messages:

0 The serial port cannot be initialized. Serious hardware

failure

256 The power EEPROM data is defect or too old

512 The control board EEPROM data is defect or too old

513 Communication time out Reading EEPROM data

514 Communication time out Reading EEPROM data

515 The Application Orientated Control cannot recognize the

EEPROM data

516 Cannot write to the EEPROM because a write command

is on progress

517 The write command is under time out

518 Failure in the EEPROM

519 Missing or invalid Barcode data in EEPROM 1024 – 1279

CAN telegram cannot be sent. (1027 indicate a possible

hardware failure)

1281 Digital Signal Processor flash time-out

1282 Power micro software version mismatch

1283 Power EEPROM data version mismatch

1284 Cannot read Digital Signal Processor software version

1299 Option SW in slot A is too old

1300 Option SW in slot B is too old

1301 Option SW in slot C0 is too old

1302 Option SW in slot C1 is too old

1315 Option SW in slot A is not supported (not allowed)

1316 Option SW in slot B is not supported (not allowed)

1317 Option SW in slot C0 is not supported (not allowed)

1318 Option SW in slot C1 is not supported (not allowed)

1536 An exception in the Application Orientated Control is

registered. Debug information written in LCP

1792 DSP watchdog is active. Debugging of power part data

Motor Orientated Control data not transferred correctly

2049 Power data restarted

2315 Missing SW version from power unit

2324 The power card configuration is determined to be in-

correct at power up

2325 A power card has stopped communicating while main

power is applied

2326 The power card configuration is determined to be in-

correct after the delay for power cards to register

2327 Too many power card locations have been registered as

present

2330 The power size information between the power cards

does not match

2816 Stack overflow Control board module

2817 Scheduler slow tasks

2818 Fast tasks

2819 Parameter thread

2820 LCP stack overflow

2821 Serial port overflow

2822 USB port overflow

3072-512

2

Parameter value is outside its limits. Perform a initiali-

zation. Parameter number causing the alarm: Subtract

the code from 3072. Ex Error code 3238: 3238-3072 =

166 is outside the limit

5123 Option in slot A: Hardware incompatible with Control

board hardware

5124 Option in slot B: Hardware incompatible with Control

board hardware

5125 Option in slot C0: Hardware incompatible with Control

board hardware

5126 Option in slot C1: Hardware incompatible with Control

board hardware

5376-623

1

Out of memory

ALARM 39, Heatsink sensor:

No feedback from the heatsink sensor.

WARNING 40, Overload of Digital Output Terminal 27:

Check the load connected to terminal 27 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-01.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-02.

WARNING 42, Overload of Digital Output On X30/6 :

Check the load connected to X30/6 or remove short-circuit connection.

Check parameter 5-32.

WARNING 42, Overload of Digital Output On X30/7 :

Check the load connected to X30/7 or remove short-circuit connection.

Check parameter 5-33.

ALARM 46, Pwr. card supply:

The supply on the power card is out of range.
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WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

Contact your Danfoss supplier.

WARNING 48, 1.8 V supply low:

Contact your Danfoss supplier.

WARNING 49, Speed limit:

The speed is not within the specified range in par. 4-11 and par. 4-13.

ALARM 50, AMA calibration failed:

Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:

The setting of motor voltage, motor current, and motor power is pre-

sumably wrong. Check the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:

The motor is too big for the AMA to be carried out.

ALARM 55, AMA par. out of range:

The par. values found from the motor are outside acceptable range.

ALARM 56, AMA interrupted by user:

The AMA has been interrupted by the user.

ALARM 57, AMA time-out:

Try to start the AMA again a number of times, until the AMA is carried

out. Please note that repeated runs may heat the motor to a level where

the resistance Rs and Rr are increased. In most cases, however, this is

not critical.

ALARM 58, AMA internal fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

Contact your Danfoss supplier.

WARNING 61, Encoder loss:

Contact your Danfoss supplier.

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is higher than the value set in par. 4-19

ALARM 63, Mechanical Brake Low:

The actual motor current has not exceeded the “release brake” current

within the “Start delay” time window.

WARNING 64, Voltage Limit:

The load and speed combination demands a motor voltage higher than

the actual DC link voltage.

WARNING/ALARM/TRIP 65, Control Card Over Temperature:

Control card over temperature: The cutout temperature of the control

card is 80° C.

WARNING 66, Heatsink Temperature Low:

The heatsink temperature is measured as 0° C. This could indicate that

the temperature sensor is defect and thus the fan speed is increased to

the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last

power-down.

ALARM 68, Safe Stop Activated:

Safe Stop has been activated. To resume normal operation, apply 24 V

DC to terminal 37, then send a reset signal (via Bus, Digital I/O, or by

pressing [RESET]). For correct and safe use of the Safe Stop function

follow the related information and instructions in the Design Guide

ALARM 69, Pwr.card temp:

Power card over temperature.

ALARM 70, Illegal FC Configuration:

Actual combination of control board and power board is illegal.

Warning 73, Safe Stop Auto Restart:

Safe Stopped, the drive may autostart when Safe Stop is removed

WARNING 77, Reduced power mode:

This warning indicates that the drive is operating in reduced power mode

(i.e. less than the allowed number of inverter sections). This warning will

be generated on power cycle when the drive is set to run with fewer

inverters and will remain on.

ALARM 79, Illegal PS config:

Current sensor connector at power card not installed or the scaling card

is the incorrect part number or is not installed

ALARM 80, Drive Initialized to Default Value:

Parameter settings are initialized to default setting after a manual (three-

finger) reset.

WARNING 81, CSIV corrupt:

CSIV file has syntax errors.

WARNING 82, CSIV parameter error:

CSIV parameter error

WARNING 85, Dang fail PB:

Profibus/Profisafe Error

ALARM 91, Analogue Input 54 Wrong Settings:

Switch S202 has to be set in position OFF (voltage input) when a KTY

sensor is connected to analogue input terminal 54.

ALARM 243, Brake IGBT:

F enclosure equivalent to fault 27 in D and E enclosures. Report value

indicates source of the alarm (from left):

0-3 Inverter

4-7 Rectifier

ALARM 244, Heatsink temp:

F enclosure equivalent to fault 29 in D and E enclosures. Report value

indicates source of the alarm (from left):

0-3 Inverter

4-7 Rectifier

ALARM 245, Heatsink sensor:

F enclosure equivalent to fault 39 in D and E enclosures. Report value

indicates source of the alarm (from left):

0-3 Inverter

4-7 Rectifier

ALARM 246, Pwr. card supply:

F enclosure equivalent to fault 46 in D and E enclosures. Report value

indicates source of the alarm (from left):

0-3 Inverter

4-7 Rectifier

ALARM 247, Pwr. card temp:

F enclosure equivalent to fault 69 in D and E enclosures. Report value

indicates source of the alarm (from left):
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0-3 Inverter

4-7 Rectifier

ALARM 248, Illegal PS config:

F enclosure equivalent to fault 79 in D and E enclosures. Report value

indicates source of the alarm (from left):

0-3 Inverter

4-7 Rectifier

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The fre-

quency converter type code must be restored in the EEPROM. Select the

correct type code in Par 14-23 according to the label on unit. Remember

to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The Frequency Converter has got a new type code.

6. Warnings and Alarms
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3
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A
Abbreviations 5
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Airflow 34

Alarm Messages 123

Ama 72

Analog Inputs 110

Analog Output 111

Approvals 4

Automatic Motor Adaptation (ama) 72, 80

B
Back Cooling 34

Brake Cable 58

Brake Control 127

Brake Resistor Temperature Switch 64

C
Cable Lengths And Cross Sections 112

Cable Positions 27

Cable-length And Cross-section: 46

Cabling 46

Communication Option 128

Control Cables 70

Control Cables 69

Control Card Performance 112

Control Card, +10 V Dc Output 111

Control Card, 24 V Dc Output 111

Control Card, Rs 485 Serial Communication 111

Control Card, Usb Serial Communication 111

Control Characteristics 112

Control Terminals 65

Cooling 34

D
Dc Link 126

Default Settings 82

Devicenet 3

Digital Inputs: 109

Digital Output 110

Disposal Instruction 7

Drip Shield Installation 37

Duct Cooling 34

Duct Work Cooling Kits 38

E
Earth Leakage Current 8

Earthing 56

Elcb Relays 56

Electrical Data 114

Electrical Installation 65, 69

Etr 127

External Fan Supply 60

External Temperature Monitoring 44
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F
Fieldbus Connection 64

Floor Mounting 41

Fuse Tables 61

Fuses 61

Fusing 46

G
General Considerations 25

General Warning 8

Gland/conduit Entry - Ip21 (nema 1) And Ip54 (nema12) 35

Graphical Display 75

I
Iec Emergency Stop With Pilz Safety Relay 44

Input Polarity Of Control Terminals 70

Installation Of 24 Volt External Dc Supply 65

Installation On Pedestal 40

Installation On The Wall - Ip21 (nema 1) And Ip54 (nema 12) Units 34

Insulation Resistance Monitor (irm) 44

Intermediate Circuit 126

It Mains 56

K
Kit Contents 39

Kty Sensor 127

L
Language 78

Language Package 1 78

Language Package 2 78

Language Package 3 78

Language Package 4 78

Lcp 75

Lcp 101 76

Lcp 102 75

Leakage Current 8

Leds 75, 76

Lifting 15

Load Sharing 58

Local Control Panel 76

M
Main Reactance 80

Mains Connection 59

Mains Supply (l1, L2, L3) 109

Manual Motor Starters 44

Maximum Reference 81

Mechanical Brake Control 74

Mechanical Dimensions 23

Mechanical Dimensions 17

Mechanical Installation 25

Minimum Reference 81

Motor Cable 57

Motor Current 79

Motor Frequency 79

Motor Name Plate 72

Motor Nominal Speed, 1-25 79

Motor Output 109

Motor Overload Protection 8

Motor Power 78

Motor Protection 112
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Motor Thermal Protection 74

Motor Voltage 79

Motor Voltage, 1-22 78

N
Name Plate Data 72

Namur 43

Non Ul Compliance 63

Numerical Display 76

O
Ordering 39

Output Performance (u, V, W) 109

P
Parallel Connection Of Motors 74

Pedestal Installation 41

Planning The Installation Site 14

Potentiometer Reference 68

Power Connections 46

Profibus 3

Protection 61

Protection And Features 112

Pulse Start/stop 67

Pulse/encoder Inputs 110

R
Ramp 1 Ramp Down Time 81

Ramp 1 Ramp Up Time 81

Rated Power 24

Rcm (residual Current Monitor) 43

Receiving The Frequency Converter 14

Relay Outputs 111

Repair Work 8

Required Tools: 41

Residual Current Device 8

Rfi Switch 56

S
Safe Stop 8

Safe Stop Installation 10

Safety Category 3 (en 954-1) 11

Safety Instructions 8

Screened/armoured 70

Screening Of Cables: 46

Serial Communication 111

Shielded Cables 57

Sine-wave Filter 47

Space 25

Space Heaters And Thermostat 43

Speed Up/down 68

Start/stop 67

Stator Leakage Reactance 80

Status Messages 75

Stopping Category 0 (en 60204-1) 11

Surroundings 112

Switches S201, S202, And S801 71

Switching Frequency: 46

Symbols 4

T
Terminal Locations 28

Terminal Locations - D Enclosures 26

Torque 56
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Torque Characteristics 109

Torque For Terminals 57

U
Unintended Start 8

Unpacking 14

V
Voltage Level 109

Voltage Reference Via A Potentiometer 68

W
Warnings 123

Wire Access 25

Index
VLT® Automation Drive FC 300

Operating Instructions High Power

134 MG.33.U2.02 - VLT® is a registered Danfoss trademark

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 539 of 1387



Contents

1 How to Read these Operating Instructions 3

Approvals 4

Symbols 4

Abbreviations 5

2 Safety Instructions and General Warning 7

High Voltage 7

Avoid Unintended Start 8

Safe Stop of FC 300 8

Safe Stop Installation - FC 302 only (and FC 301 in frame size A1) 10

IT Mains 10

3 How to Install 11

Mechanical Installation 14

Electrical Installation 16

Connection to Mains and Earthing 17

Motor Connection 20

Fuses 23

Electrical Installation, Control Terminals 27

Connection Examples 28

Electrical Installation, Control Cables 29

Switches S201, S202, and S801 32

Additional Connections 35

Mechanical Brake Control 35

Motor Thermal Protection 35

How to Connect a PC to the frequency converter 36

The FC 300 PC Software 36

4 How to Programme 37

The Graphical and Numerical LCP 37

How to Programme on the Graphical  LCP 37

How to Programme on the Numerical  Local Control Panel 38

Quick Setup 40

Basic setup parameters 44

Parameter Lists 63

5 General Specifications 91

6 Troubleshooting 97

Warnings/Alarm Messages 97

Index 104

VLT®AutomationDrive FC 300 Operating
Instructions Contents

MG.33.AC.02 - VLT is a registered Danfoss trademark 1

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 540 of 1387



1 How to Read these Operating Instructions
VLT®AutomationDrive FC 300 Operating

Instructions

2 MG.33.AC.02 - VLT is a registered Danfoss trademark

1

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 541 of 1387



1 How to Read these Operating Instructions

VLT AutomationDrive

Operating Instructions

Software version: 5.0x

   

These Operating Instructions can be used for all VLT AutomationDrive frequency converters with software version 5.0x.

The software version number can be seen from par. 15-43 Software Version.

1.1.1 How to Read these Operating Instructions

VLT AutomationDrive is designed to provide high shaft performance on electrical motors. Please read this manual carefully for proper use. Incorrect

handling of the frequency converter may cause improper operation of the frequency converter or related equipment, shorten lifetime or cause other

troubles.

These Operating Instructions will help you get started, install, program, and troubleshoot your VLT AutomationDrive.

The VLT AutomationDrive comes in twoshaft performance levels. FC 301 ranges from scalar (U/f) to VVC+ and handles asynchronous motors only. FC

302 is a high performance frequency converter for asynchronous as well as permanent motors and handles various kinds of motor control principles such

as scalar (U/f), VVC+ and Flux vector motor control.

These Operating Instructions cover both FC 301 and FC 302. Where information covers both series, we refer to FC 300. Otherwise, we refer specifically

to either FC 301 or FC 302.

Chapter 1, How to Read these Operating Instructions, introduces the manual and informs you about the approvals, symbols, and abbreviations

used in this literature.

Chapter 2, Safety Instructions and General Warnings, entails instructions on how to handle the FC 300 correctly.

Chapter 3, How to Install, guides you through mechanical and technical installation.

Chapter 4, How to Programme, shows you how to operate and programme the FC 300 via the LCP.

Chapter 5, General Specifications, contains technical data about FC 300.

Chapter 6, Troubleshooting, assists you in solving problems that may occur when using FC 300.

Available Literature for FC 300

- The VLT AutomationDrive Operating Instructions provide the neccessary information for getting the drive up and running.

- The VLT AutomationDrive Design Guide entails all technical information about the drive design and applications including encoder, resolver and

relay options.

- The VLT AutomationDrive Profibus Operating Instructions provide the information required for controlling, monitoring and programming the

drive via a Profibus  fieldbus.

- The VLT AutomationDrive DeviceNet Operating Instructions provide the information required for controlling, monitoring and programming the

drive via a DeviceNet  fieldbus.

- The VLT AutomationDrive MCT 10  Operating Instructions provide information for installation and use of the software on a PC.

- The VLT AutomationDrive IP21 / Type 1 Instruction provides information for installing the IP21 / Type 1 option.

- The VLT AutomationDrive 24 V DC Backup Instruction provides information for installing the 24 V DC Backup option.

Danfoss technical literature is also available online at www.danfoss.com/drives.
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1.1.2 Approvals 

1.1.3 Symbols 

Symbols used in this Operating Instructions.

NB!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

Indicates default setting
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1.1.4 Abbreviations 

Alternating current AC
American wire gauge AWG
Ampere/AMP A
Automatic Motor Adaptation AMA
Current limit ILIM

Degrees Celsius °C
Direct current DC
Drive Dependent D-TYPE
Electro Magnetic Compatibility EMC
Electronic Thermal Relay ETR
Drive FC
Gram g
Hertz Hz
Kilohertz kHz
Local Control Panel LCP
Meter m
Millihenry Inductance mH
Milliampere mA
Millisecond ms
Minute min
Motion Control Tool MCT
Nanofarad nF
Newton Meters Nm
Nominal motor current IM,N

Nominal motor frequency fM,N

Nominal motor power PM,N

Nominal motor voltage UM,N

Parameter par.
Protective Extra Low Voltage PELV
Printed Circuit Board PCB
Rated Inverter Output Current IINV

Revolutions Per Minute RPM
Regenerative terminals Regen
Second s
Synchronous Motor Speed ns

Torque limit TLIM

Volts V

1.1.5 Disposal Instruction 

Equipment containing electrical components may not be disposed of together with domestic waste.
It must be separately collected with electrical and electronic waste according to local and currently valid leg-
islation.
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2 Safety Instructions and General Warning

The DC link capacitors remain charged after power has been disconnected. To avoid electrical shock hazard, disconnect the frequency

converter from mains before carrying out maintenance. When using a PM-motor, make sure it is disconnected. Before doing service

on the frequency converter wait at least the amount of time indicated below:

Voltage Power Waiting Time
200 - 240 V 0.25 - 3.7 kW 4 minutes
 5.5 - 37 kW 15 minutes
380 - 500 V 0.37 - 7.5 kW 4 minutes
 11 - 75 kW 15 minutes
525 - 600 V 0.75 - 7.5 kW 4 minutes

2.1.1 High Voltage 

The voltage of the frequency converter is dangerous whenever the frequency converter is connected to mains. Incorrect installation

or operation of the motor or frequency converter may cause damage to the equipment, serious personal injury or death. The instructions

in this manual must consequently be observed, as well as applicable local and national rules and safety regulations.

Installation in high altitudes

380 - 500 V: At altitudes above 3 km, please contact Danfoss regarding PELV.

525 - 690 V: At altitudes above 2 km, please contact Danfoss regarding PELV.

2.1.2 Safety Precautions

The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency

converter or fieldbus may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this

manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations

1. The mains supply to the frequency converter must be disconnected whenever repair work is to be carried out. Check that the mains supply has

been disconnected and that the necessary time has elapsed before removing motor and mains supply plugs.

2. The [OFF] button on the control panel of the frequency converter does not disconnect the mains supply and consequently it must not be used

as a safety switch.

3. The equipment must be properly earthed, the user must be protected against supply voltage and the motor must be protected against overload

in accordance with applicable national and local regulations.

4. The earth leakage current exceeds 3.5 mA.

5. Protection against motor overload is not included in the factory setting. If this function is desired, set par. 1-90 Motor Thermal Protection to

data value ETR trip 1 [4] or data value ETR warning 1 [3].

6. Do not remove the plugs for the motor and mains supply while the frequency converter is connected to mains. Check that the mains supply has

been disconnected and that the necessary time has elapsed before removing motor and mains plugs.

7. Please note that the frequency converter has more voltage sources than L1, L2 and L3, when load sharing (linking of DC intermediate circuit)

or external 24 V DC are installed. Check that all voltage sources have been disconnected and that the necessary time has elapsed before

commencing repair work.
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2.1.3 General Warning 

Warning:

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as load-sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic back-up.

Using VLT AutomationDrive: wait at least 15 minutes.

Shorter time is allowed only if indicated on the nameplate for the specific unit.

Leakage Current

The earth leakage current from the frequency converter exceeds 3.5 mA. To ensure that the earth cable has a good mechanical

connection to the earth connection (terminal 95), the cable cross section must be at least 10 mm2 or 2 times rated earth wires termi-

nated separately.

Residual Current Device

This product can cause a D.C. current in the protective conductor. Where a residual current device (RCD) is used for extra protection,

only an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02.

Protective earthing of the VLT AutomationDrive and the use of RCD's must always follow national and local regulations.

NB!

For vertical lifting or hoisting applications it is strongly recommended to ensure that the load can be stopped in case of an emergency

or a malfunction of a single part such as a contactor, etc.

If the frequency converter is in alarm mode or in an over voltage situation, the mechanical brake cuts in.

2.1.4 Before Commencing Repair Work 

1. Disconnect the frequency converter from mains

2. Disconnect DC bus terminals 88 and 89 from load share applications

3. Wait for discharge of the DC-link. See period of time on the warning label

4. Remove motor cable

2.1.5 Avoid Unintended Start 

While the frequency converter is connected to mains, the motor can be started/stopped using digital commands, bus commands, references or via the

Local Control Panel (LCP).

• Disconnect the frequency converter from mains whenever personal safety considerations make it necessary to avoid unintended start.

• To avoid unintended start, always activate the [OFF] key before changing parameters.

• An electronic fault, temporary overload, a fault in the mains supply, or lost motor connection may cause a stopped motor to start. Frequency

converter with Safe Stop (i.e. FC 301 in A1 enclosure and FC 302) provides protection against unintended start, if the Safe Stop Terminal 37 is

on low voltage level or disconnected.

2.1.6 Safe Stop of FC 300

The FC 302, and also the FC 301 in A1 enclosure, can perform the safety function Safe Torque Off (As defined by IEC 61800-5-2) or Stop Category 0 (as

defined in EN 60204-1).

FC 301 A1 enclosure: When Safe Stop is included in the drive, position 18 of Type Code must be either T or U. If position 18 is B or X, Safe Stop Terminal

37 is not included!

Example:

Type Code for FC 301 A1 with Safe Stop: FC-301PK75T4Z20H4TGCXXXSXXXXA0BXCXXXXD0

2 Safety Instructions and General Warning
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It is designed and approved suitable for the requirements of Safety Category 3 in EN 954-1. This functionality is called Safe Stop. Prior to integration and

use of Safe Stop in an installation, a thorough risk analysis on the installation must be carried out in order to determine whether the Safe Stop functionality

and safety category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety

Category 3 in EN 954-1, the related information and instructions of the VLT AutomationDrive Design Guide MG.33.BX.YY must be followed! The information

and instructions of the Operating Instructions are not sufficient for a correct and safe use of the Safe Stop functionality!
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2.1.7 Safe Stop Installation - FC 302 only (and FC 301 in frame size A1)

To carry out an installation of a Category 0 Stop (EN60204) in

conformance with Safety Category 3 (EN954-1), follow these

instructions:

1. The bridge (jumper) between Terminal 37 and 24 V DC must be

removed. Cutting or breaking the jumper is not sufficient. Re-

move it entirely to avoid short-circuiting. See jumper on illus-

tration.

2. Connect terminal 37 to 24 V DC by a short-circuit protected ca-

ble. The 24 V DC voltage supply must be interruptible by an

EN954-1 Category 3 circuit interrupt device. If the interrupt de-

vice and the frequency converter are placed in the same instal-

lation panel, you can use a regular cable instead of a protected

one.

3. The Safe Stop function only fulfills EN 954-1 Category 3 if it is

protected by an enclosure with protection class IP 54 or higher.

Therefore, FC 302s, with a protection class lower than IP54,

must be mounted inside a housing (cabinet) that provides IP54

protection. FC 302s with protection class IP54 or higher need no

further protection. FC 302 A1 is only delivered with an IP21 en-

closure and must therefore always be mounted in a cabinet.

Illustration 2.1: Bridge jumper between terminal 37 and 24 VDC

The illustration below shows a Stopping Category 0 (EN 60204-1) with safety Category 3 (EN 954-1). The circuit interrupt is caused by an opening door

contact. The illustration also shows how to connect a non-safety related hardware coast.

Illustration 2.2: Illustration of the essential aspects of an installation to achieve a Stopping Category 0 (EN 60204-1) with safety Category 3 (EN 954-1).

2.1.8 IT Mains

par. 14-50 RFI Filter can be used to disconnect the internal RFI capacitors from the RFI filter to ground in the 380 - 500 V frequency converters. If this

is done it will reduce the RFI performance to A2 level. For the 525 - 690 V frequency converters, par. 14-50 RFI Filter has no function. The RFI switch

cannot be opened.
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3 How to Install

3.1.1 About How to Install

This chapter covers mechanical and electrical installations to and from power terminals and control card terminals.

Electrical installation of options is described in the relevant Operating Instructions and Design Guide.

Read the safety instructions before installing the unit.

Illustration 3.1: Diagram showing basic installation including mains,

motor, start/stop key, and potentiometer for speed adjustment.

3.1.2 Checklist

When unpacking the frequency converter, ensure that the unit is undamaged and complete. Use the following table to identify the packaging:

Frame size: A1 A2 A3 A5 B1/B3 B2/B4 C1/C3 C2/C4
IP: 20 20/21 20/21 55/66 20/21/5/66 20/21/55/66 20/21/55/66 20/21/55/66

 

For power ratings, please see Mechanical Dimensions table on the next page

Table 3.1: Unpacking table

Please note that a selection of screwdrivers (phillips or cross-thread screwdriver and torx), a side-cutter, drill and knife is also recommended to have

handy for unpacking and mounting the frequency converter. The packaging for these enclosures contains, as shown: Accessories bag(s), documentation

and the unit. Depending on options fitted there may be one or two bags and one or more booklets.
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3.2 Mechanical Installation

3.2.1 Mechanical mounting 

All IP20 Frame Sizes as well as IP21/ IP55 Frame Sizes except A1*, A2 and A3 allow side-by-side installationOpen Chassis, Nema 12, and Nema 4 drives

can be mounted side-by-side..

If the IP 21 Enclosure kit is used on frame size A1, A2 or A3, there must be a clearance between the drives of min. 50 mm.

For optimal cooling conditions allow a free air passage above and below the frequency converter. See table below.

Air passage for different frame sizes

Frame
size: A1* A2 A3 A5 B1 B2 B3 B4 C1 C2 C3 C4

a
(mm): 100 100 100 100 200 200 200 200 200 225 200 225

b
(mm): 100 100 100 100 200 200 200 200 200 225 200 225

Table 3.2: * FC 301 only!

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the frequency converter. Retighten all four screws.

Table 3.3: Mounting frame sizes A5, B1, B2, B3, B4, C1, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a back plate A due

to insufficient cooling air over the heat sink.
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3.2.2 Panel Through Mounting

A Panel Through Mount Kit is available for frequency converter series , VLT Aqua Drive and VLT AutomationDrive.

In order to increase heatsink cooling and reduce panel depth, the frequency converter may be mounted in a through panel. Furthermore the in-built fan

can then be removed.

The kit is available for enclosures A5 through C2.

NB!

This kit cannot be used with cast front covers. No cover or IP21 plastic cover must be used instead.

Information on ordering numbers is found in the Design Guide, section Ordering Numbers.

More detailed information is available in the Panel Through Mount Kit instruction, MI.33.H1.YY, where yy=language code.

VLT®AutomationDrive FC 300 Operating
Instructions 3 How to Install

MG.33.AC.02 - VLT is a registered Danfoss trademark 15

  3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 554 of 1387



3.3 Electrical Installation

NB!

Cables General

All cabling must comply with national and local regulations on cable cross-sections and ambient temperature. Copper (60/75°C) con-

ductors are recommended.

Aluminium Conductors

Terminals can accept aluminium conductors but the conductor surface has to be clean and the oxidation must be removed and sealed by neutral acid-

free Vaseline grease before the conductor is connected.

Furthermore the terminal screw must be retightened after two days due to softness of the aluminium. It is crucial to keep the connection a gas tight

joint, otherwise the aluminium surface will oxidize again.

Tightening-up Torque
Frame size 200 - 240 V 380 - 500 V 525 - 690 V Cable for: Tightening up torque
A1 0.25-1.5 kW 0.37-1.5 kW - Mains, Brake resistor, load sharing, Motor cables 0.5-0.6 Nm
A2 0.25-2.2 kW 0.37-4 kW 0.75-4 kW
A3 3-3.7 kW 5.5-7.5 kW 5.5-7.5 kW
A5 3-3.7 kW 5.5-7.5 kW 0.75-7.5 kW
B1 5.5-7.5 kW 11-15 kW - Mains, Brake resistor, load sharing, Motor cables 1.8 Nm

Relay 0.5-0.6 Nm
Earth 2-3 Nm

B2 11 kW 18.5-22 kW - Mains, Brake resistor, load sharing cables 4.5 Nm
Motor cables 4.5 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

B3 5.5-7.5 kW 11-15 kW - Mains, Brake resistor, load sharing, Motor cables 1.8 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

B4 11-15 kW 18.5-30 kW - Mains, Brake resistor, load sharing, Motor cables 4.5 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C1 15-22 kW 30-45 kW - Mains, Brake resistor, load sharing cables 10 Nm
Motor cables 10 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C2 30-37 kW 55-75 kW - Mains, motor cables 14 Nm (up to 95 mm2)
24 Nm (over 95 mm2)

Load Sharing, brake cables 14 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C3 18.5-22 kW 30-37 kW - Mains, Brake resistor, load sharing, Motor cables 10 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C4 37-45 kW 55-75 kW - Mains, motor cables 14 Nm (up to 95 mm2)
24 Nm (over 95 mm2)

Load Sharing, brake cables 14 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

3.3.1 Removal of Knockouts for Extra Cables 

1. Remove cable entry from the frequency converter (Avoiding foreign parts falling into the frequency converter when removing knockouts)

2. Cable entry has to be supported around the knockout you intend to remove.

3. The knockout can now be removed with a strong mandrel and a hammer.

4. Remove burrs from the hole.

5. Mount Cable entry on frequency converter.
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3.3.2 Connection to Mains and Earthing

NB!

The plug connector for power is plugable on frequency converters up to 7.5 kW.

1. Fit the two screws in the de-coupling plate, slide it into place and tighten the screws.

2. Make sure the frequency converter is properly earthed. Connect to earth connection (terminal 95). Use screw from the accessory bag.

3. Place plug connector 91(L1), 92(L2), 93(L3) from the accessory bag onto the terminals labelled MAINS at the bottom of the frequency converter.

4. Attach mains wires to the mains plug connector.

5. Support the cable with the supporting enclosed brackets.

NB!

Check that mains voltage corresponds to the mains voltage of the name plate.

IT Mains

Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than

440 V.

The earth connection cable cross section must be at least 10 mm2 or 2 x rated mains wires terminated separately according to EN

50178.

The mains connection is fitted to the mains switch if this is included.
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Mains connection for Frame sizes A1, A2 and A3:
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Mains connector frame size A5 (IP 55/66)

When disconnector is used (frame size A5) the PE must be mounted on the left side of the drive.

Illustration 3.2: Mains connection frame sizes B1 and B2 (IP 21/NEMA

Type 1 and IP 55/66/ NEMA Type 12).
Illustration 3.3: Mains connection frame size B3 (IP20).

Illustration 3.4: Mains connection frame size B4 (IP20).

Illustration 3.5: Mains connection frame size C1 and C2 (IP 21/ NEMA

Type 1 and IP 55/66/ NEMA Type 12).
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Illustration 3.6: Mains connection frame size C3 (IP20). Illustration 3.7: Mains connection frame size C4 (IP20).

Usually the power cables for mains are unshielded cables.

3.3.3 Motor Connection 

NB!

Motor cable must be screened/armoured. If an unscreened/unarmoured cable is used, some EMC requirements are not complied with.

Use a screened/armoured motor cable to comply with EMC emission specifications. For more information, see EMC Test Results.

See section General Specifications for correct dimensioning of motor cable cross-section and length.

Screening of cables: Avoid installation with twisted screen ends (pigtails). They spoil the screening effect at higher frequencies. If it is necessary to

break the screen to install a motor isolator or motor contactor, the screen must be continued at the lowest possible HF impedance.

Connect the motor cable screen to both the decoupling plate of the frequency converter and to the metal housing of the motor.

Make the screen connections with the largest possible surface area (cable clamp). This is done by using the supplied installation devices in the frequency

converter.

If it is necessary to split the screen to install a motor isolator or motor relay, the screen must be continued with the lowest possible HF impedance.

Cable-length and cross-section: The frequency converter has been tested with a given length of cable and a given cross-section of that cable. If the

cross-section is increased, the cable capacitance - and thus the leakage current - may increase, and the cable length must be reduced correspondingly.

Keep the motor cable as short as possible to reduce the noise level and leakage currents.

Switching frequency: When frequency converters are used together with Sine-wave filters to reduce the acoustic noise from a motor, the switching

frequency must be set according to the Sine-wave filter instruction in par. 14-01 Switching Frequency.

1. Fasten decoupling plate to the bottom of the frequency converter with screws and washers from the accessory bag.

2. Attach motor cable to terminals 96 (U), 97 (V), 98 (W).

3. Connect to earth connection (terminal 99) on decoupling plate with screws from the accessory bag.

4. Insert plug connectors 96 (U), 97 (V), 98 (W) (up to 7.5 kW) and motor cable to terminals labelled MOTOR.

5. Fasten screened cable to decoupling plate with screws and washers from the accessory bag.

All types of three-phase asynchronous standard motors can be connected to the frequency converter. Normally, small motors are star-connected (230/400

V, Y). Large motors are normally delta-connected (400/690 V, ). Refer to the motor name plate for correct connection mode and voltage.
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Illustration 3.8: Motor connection for A1, A2 and A3

Illustration 3.9: Motor connection for frame size A5 (IP 55/66/NEMA

Type 12)

Illustration 3.10: Motor connection for frame size B1 and B2 (IP 21/

NEMA Type 1, IP 55/ NEMA Type 12 and IP66/ NEMA Type 4X)
Illustration 3.11: Motor connection for frame size B3.

Illustration 3.12: Motor connection for frame size B4 .
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Illustration 3.13: Motor connection frame size C1 and C2 (IP 21/ NEMA

Type 1 and IP 55/66/ NEMA Type 12)

Illustration 3.14: Motor connection for frame size C3 and C4.

Illustration 3.15: Cable entry holes for frame size B1. The suggested

use of the holes are purely recommendations and other solutions are

possible.

Illustration 3.16: Cable entry holes for frame size B2. The suggested

use of the holes are purely recommendations and other solutions are

possible.

Illustration 3.17: Cable entry holes for frame size C1. The suggested

use of the holes are purely recommendations and other solutions are

possible.

Illustration 3.18: Cable entry holes for frame size C2. The suggested

use of the holes are purely recommendations and other solutions are

possible.

Term. no. 96 97 98 99   
 U V W PE1)  Motor voltage 0-100% of mains voltage.

3 wires out of motor  
 U1 V1 W1

PE1)  Delta-connected
W2 U2 V2  6 wires out of motor

 U1 V1 W1 PE1)  Star-connected U2, V2, W2
U2, V2 and W2 to be interconnected separately.

1)Protected Earth Connection
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NB!

In motors without phase insulation paper or other in-

sulation reinforcement suitable for operation with volt-

age supply (such as a frequency converter), fit a Sine-

wave filter on the output of the frequency converter.

3.3.4 Fuses 

Branch circuit protection:

In order to protect the installation against electrical and fire hazard, all branch circuits in an installation, switch gear, machines etc., must be short-circuited

and overcurrent protected according to national/international regulations.

Short-circuit protection:

The frequency converter must be protected against short-circuit to avoid electrical or fire hazard. Danfoss recommends using the fuses mentioned below

to protect service personnel and equipment in case of an internal failure in the drive. The frequency converter provides full short-circuit protection in case

of a short-circuit on the motor output.

Overcurrent protection:

Provide overload protection to avoid fire hazard due to overheating of the cables in the installation. The frequency converter is equipped with an internal

overcurrent protection that can be used for upstream overload protection (UL-applications excluded). See par. 4-18 Current Limit. Moreover, fuses or

circuit breakers can be used to provide the overcurrent protection in the installation. Overcurrent protection must always be carried out according to

national regulations.

Fuses must be designed for protection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 500 V maximum.

Non UL compliance

If UL/cUL is not to be complied with, we recommend using the following fuses, which will ensure compliance with EN50178:

In case of malfunction, not following the recommendation may result in unnecessary damage to the frequency converter.

FC Type Max. fuse size1) Voltage Type
K25-K75 10A 200-240 V type gG
1K1-2K2 20A 200-240 V type gG
3K0-3K7 32A 200-240 V type gG
5K5-7K5 63A 200-240 V type gG
11K 80A 200-240 V type gG

15K-18K5 125A 200-240 V type gG
22K 160A 200-240 V type aR
30K 200A 200-240 V type aR
37K 250A 200-240 V type aR

1) Max. fuses - refer to national/international regulations to select an appropriate fuse size.

FC Type Max. fuse size1) Voltage Type
K37-1K5 10A 380-500 V type gG
2K2-4K0 20A 380-500 V type gG
5K5-7K5 32A 380-500 V type gG
11K-18K 63A 380-500 V type gG
22K 80A 380-500 V type gG
30K 100A 380-500 V type gG
37K 125A 380-500 V type gG
45K 160A 380-500 V type aR
55K-75K 250A 380-500 V type aR
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UL Compliance

200-240 V

FC Type Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
kW Type RK1 Type J Type T Type CC Type CC Type CC
K25-K37 KTN-R05 JKS-05 JJN-06 FNQ-R-5 KTK-R-5 LP-CC-5
K55-1K1 KTN-R10 JKS-10 JJN-10 FNQ-R-10 KTK-R-10 LP-CC-10
1K5 KTN-R15 JKS-15 JJN-15 FNQ-R-15 KTK-R-15 LP-CC-15
2K2 KTN-R20 JKS-20 JJN-20 FNQ-R-20 KTK-R-20 LP-CC-20
3K0 KTN-R25 JKS-25 JJN-25 FNQ-R-25 KTK-R-25 LP-CC-25
3K7 KTN-R30 JKS-30 JJN-30 FNQ-R-30 KTK-R-30 LP-CC-30
5K5 KTN-R50 KS-50 JJN-50 - - -
7K5 KTN-R60 JKS-60 JJN-60 - - -
11K KTN-R80 JKS-80 JJN-80 - - -
15K-18K5 KTN-R125 JKS-150 JJN-125 - - -

FC Type SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

kW Type RK1 Type RK1 Type CC Type RK1
K25-K37 5017906-005 KLN-R05 ATM-R05 A2K-05R
K55-1K1 5017906-010 KLN-R10 ATM-R10 A2K-10R
1K5 5017906-016 KLN-R15 ATM-R15 A2K-15R
2K2 5017906-020 KLN-R20 ATM-R20 A2K-20R
3K0 5017906-025 KLN-R25 ATM-R25 A2K-25R
3K7 5012406-032 KLN-R30 ATM-R30 A2K-30R
5K5 5014006-050 KLN-R50 - A2K-50R
7K5 5014006-063 KLN-R60 - A2K-60R
11K 5014006-080 KLN-R80 - A2K-80R
15K-18K5 2028220-125 KLN-R125 - A2K-125R

FC Type Bussmann SIBA Littel fuse Ferraz-
Shawmut

kW Type JFHR2 Type RK1 JFHR2 JFHR2
22K FWX-150 2028220-150 L25S-150 A25X-150
30K FWX-200 2028220-200 L25S-200 A25X-200
37K FWX-250 2028220-250 L25S-250 A25X-250

KTS-fuses from Bussmann may substitute KTN for 240 V frequency converters.

FWH-fuses from Bussmann may substitute FWX for 240 V frequency converters.

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V frequency converters.

L50S fuses from LITTEL FUSE may substitute L50S fuses for 240 V frequency converters.

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters.

A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240 V frequency converters.

380-500 V

FC Type Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
kW Type RK1 Type J Type T Type CC Type CC Type CC
K37-1K1 KTS-R6 JKS-6 JJS-6 FNQ-R-6 KTK-R-6 LP-CC-6
1K5-2K2 KTS-R10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
3K0 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4K0 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20
5K5 KTS-R25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
7K5 KTS-R30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
11K KTS-R40 JKS-40 JJS-40 - - -
15K KTS-R50 JKS-50 JJS-50 - - -
18K KTS-R60 JKS-60 JJS-60 - - -
22K KTS-R80 JKS-80 JJS-80 - - -
30K KTS-R100 JKS-100 JJS-100 - - -
37K KTS-R125 JKS-150 JJS-150 - - -
45K KTS-R150 JKS-150 JJS-150 - - -
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FC Type SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

kW Type RK1 Type RK1 Type CC Type RK1
K37-1K1 5017906-006 KLS-R6 ATM-R6 A6K-6R
1K5-2K2 5017906-010 KLS-R10 ATM-R10 A6K-10R
3K0 5017906-016 KLS-R15 ATM-R15 A6K-15R
4K0 5017906-020 KLS-R20 ATM-R20 A6K-20R
5K5 5017906-025 KLS-R25 ATM-R25 A6K-25R
7K5 5012406-032 KLS-R30 ATM-R30 A6K-30R
11K 5014006-040 KLS-R40 - A6K-40R
15K 5014006-050 KLS-R50 - A6K-50R
18K 5014006-063 KLS-R60 - A6K-60R
22K 2028220-100 KLS-R80 - A6K-80R
30K 2028220-125 KLS-R100 - A6K-100R
37K 2028220-125 KLS-R125 - A6K-125R
45K 2028220-160 KLS-R150 - A6K-150R

FC Type Bussmann Bussmann Bussmann Bussmann
kW JFHR2 Type H Type T JFHR2
55K FWH-200 - - -
75K FWH-250 - - -

FC Type SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

kW Type RK1 JFHR2 JFHR2 JFHR2
55K 2028220-200 L50S-225 - A50-P225
75K 2028220-250 L50S-250 A50-P250

Ferraz-Shawmut A50QS fuses may be substituted for A50P fuses.

170M fuses shown from Bussmann use the -/80 visual indicator. –TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and

amperage may be substituted.

550 - 600V

FC Type Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
kW Type RK1 Type J Type T Type CC Type CC Type CC
K75-1K5 KTS-R-5 JKS-5 JJS-6 FNQ-R-5 KTK-R-5 LP-CC-5
2K2-4K0 KTS-R10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
5K5-7K5 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20

FC Type SIBA Littel fuse Ferraz-
Shawmut

kW Type RK1 Type RK1 Type RK1
K75-1K5 5017906-005 KLSR005 A6K-5R
2K2-4K0 5017906-010 KLSR010 A6K-10R
5K5-7K5 5017906-020 KLSR020 A6K-20R

FC Type Bussmann SIBA Ferraz-
Shawmut

kW JFHR2 Type RK1 Type RK1
P37K 170M3013 2061032.125 6.6URD30D08A0125
P45K 170M3014 2061032.160 6.6URD30D08A0160
P55K 170M3015 2061032.200 6.6URD30D08A0200
P75K 170M3015 2061032.200 6.6URD30D08A0200

170M fuses shown from Bussmann use the -/80 visual indicator. –TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and

amperage may be substituted.

170M fuses from Bussmann when provided in the 525-600/690 V FC-302 P37K-P75K, FC-102 P75K, or FC-202 P45K-P90K drives are 170M3015.

170M fuses from Bussmann when provided in the 525-600/690V FC-302 P90K-P132, FC-102 P90K-P132, or FC-202 P110-P160 drives are

170M3018.

170M fuses from Bussmann when provided in the 525-600/690V FC302 P160-P315, FC-102 P160-P315, or FC-202 P200-P400 drives are

170M5011.
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3.3.5 Access to Control Terminals 

All terminals to the control cables are located underneath the terminal

cover on the front of the frequency converter. Remove the terminal cover

with a screwdriver.

130BT248

Illustration 3.19: Access to control terminals for A2, A3, B3, B4, C3 and

C4 enclosures

Remove front-cover to access control terminals. When replacing the

front-cover, please ensure proper fastening by applying a torque of 2 Nm.

Illustration 3.20: Access to control terminals for A5, B1, B2, C1 and C2

enclosures
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3.3.6 Electrical Installation, Control Terminals 

To mount the cable to the terminal:

1. Strip insulation of 9-10 mm

2. Insert a screwdriver1) in the square hole.

3. Insert the cable in the adjacent circular hole.

4. Remove the screw driver. The cable is now mounted to the terminal.

To remove the cable from the terminal:

1. Insert a screwdriver1) in the square hole.

2. Pull out the cable.

1) Max. 0.4 x 2.5 mm

1.

2. 3.
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3.4 Connection Examples

3.4.1 Start/Stop 

Terminal 18 = par. 5-10 Terminal 18 Digital Input [8] Start

Terminal 27 = par. 5-12 Terminal 27 Digital Input [0] No operation (De-

fault coast inverse)

Terminal 37 = Safe stop (where available!)

3.4.2 Pulse Start/Stop 

Terminal 18 = par. 5-10 Terminal 18 Digital InputLatched start, [9]

Terminal 27= par. 5-12 Terminal 27 Digital InputStop inverse, [6]

Terminal 37 = Safe stop (where available!)
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3.4.3 Speed Up/Down 

Terminals 29/32 = Speed up/down:.

Terminal 18 = par. 5-10 Terminal 18 Digital Input Start [9] (de-

fault)

Terminal 27 = par. 5-12 Terminal 27 Digital Input Freeze refer-

ence [19]

Terminal 29 = par. 5-13 Terminal 29 Digital Input Speed up [21]

Terminal 32 = par. 5-14 Terminal 32 Digital Input Speed down

[22]

Note: Terminal 29 only in FC x02 (x=series type).

3.4.4 Potentiometer Reference 

Voltage reference via a potentiometer:

Reference Source 1 = [1] Analog input 53 (default)

Terminal 53, Low Voltage = 0 Volt

Terminal 53, High Voltage = 10 Volt

Terminal 53, Low Ref./Feedback = 0 RPM

Terminal 53, High Ref./Feedback = 1500 RPM

Switch S201 = OFF (U)
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3.5.1 Electrical Installation, Control Cables 

Illustration 3.21: Diagram showing all electrical terminals without options.

A = analog, D = digital

Terminal 37 is used for Safe Stop. For instructions on Safe Stop installation please refer to the section Safe Stop Installation of the Design Guide.

* Terminal 37 is not included in FC 301 (Except FC 301 A1, which includes Safe Stop).

Relay 2 and Terminal 29, have no function in FC 301.

Very long control cables and analogue signals may in rare cases and depending on installation result in 50/60 Hz earth loops due to noise from mains

supply cables.

If this occurs, it may be necessary to break the screen or insert a 100 nF capacitor between screen and chassis.

The digital and analogue inputs and outputs must be connected separately to the common inputs (terminal 20, 55, 39) of the frequency converter to

avoid ground currents from both groups to affect other groups. For example, switching on the digital input may disturb the analog input signal.

3 How to Install
VLT®AutomationDrive FC 300 Operating

Instructions

30 MG.33.AC.02 - VLT is a registered Danfoss trademark

3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 569 of 1387



Input polarity of control terminals

NB!

Control cables must be  screened/armoured.

See section entitled Earthing of Screened/Armoured Control Cables for

the correct termination of control cables.
130BA681.10

130BA681.10
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3.5.2 Switches S201, S202, and S801 

Switches S201 (A53) and S202 (A54) are used to select a current (0-20 mA) or a voltage (-10 to 10 V) configuration of the analog input terminals 53 and

54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485 port (terminals 68 and 69).

See drawing Diagram showing all electrical terminals in section Electrical Installation.

Default setting:

S201 (A53) = OFF (voltage input)

S202 (A54) = OFF (voltage input)

S801 (Bus termination) = OFF

When changing the function of S201, S202 or S801 be careful not to use force for the switch over. It is recommended to remove the

LCP fixture (cradle) when operating the switches. The switches must not be operated with power on the frequency converter.
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3.6.1 Final Set-Up and Test

To test the set-up and ensure that the frequency converter is running, follow these steps.

Step 1. Locate the motor name plate

NB!

The motor is either star- (Y) or delta- connected ( ). This information is located on the motor name plate data.

Step 2. Enter the motor name plate data in this parameter list.

To access this list first press the [QUICK MENU] key then select “Q2 Quick

Setup”.

1. par. 1-20 Motor Power [kW]
par. 1-21 Motor Power [HP]

2. par. 1-22 Motor Voltage
3. par. 1-23 Motor Frequency
4. par. 1-24 Motor Current
5. par. 1-25 Motor Nominal Speed

Step 3. Activate the Automatic Motor Adaptation (AMA)

Performing an AMA will ensure optimum performance. The AMA measures the values from the motor model equivalent diagram.

1. Connect terminal 37 to terminal 12 (if terminal 37 is available).

2. Connect terminal 27 to terminal 12 or set par. 5-12 Terminal 27 Digital Input to 'No function'.

3. Activate the AMA par. 1-29 Automatic Motor Adaptation (AMA).

4. Choose between complete or reduced AMA. If a Sine-wave filter is mounted, run only the reduced AMA, or remove the Sine-wave filter during

the AMA procedure.

5. Press the [OK] key. The display shows “Press [Hand on] to start”.

6. Press the [Hand on] key. A progress bar indicates if the AMA is in progress.

Stop the AMA during operation

1. Press the [OFF] key - the frequency converter enters into alarm mode and the display shows that the AMA was terminated by the user.

Successful AMA

1. The display shows “Press [OK] to finish AMA”.

2. Press the [OK] key to exit the AMA state.
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Unsuccessful AMA

1. The frequency converter enters into alarm mode. A description of the alarm can be found in the Warnings and Alarms chapter.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA, before the frequency converter entered alarm

mode. This number along with the description of the alarm will assist you in troubleshooting. If you contact Danfoss for service, make sure to

mention number and alarm description.

NB!

Unsuccessful AMA is often caused by incorrectly registered motor name plate data or a too big difference between the motor power

size and the frequency converter power size.

Step 4. Set speed limit and ramp times

par. 3-02 Minimum Reference
par. 3-03 Maximum Reference

Table 3.4: Set up the desired limits for speed and ramp time.

par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed
Low Limit [Hz]
par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed
High Limit [Hz]

par. 3-41 Ramp 1 Ramp up Time
par. 3-42 Ramp 1 Ramp Down Time
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3.7 Additional Connections

3.7.1 Mechanical Brake Control  

In hoisting/lowering applications, it is necessary to be able to control an electro-mechanical brake:

• Control the brake using any relay output or digital output (terminal 27 or 29).

• Keep the output closed (voltage-free) as long as the frequency converter is unable to ‘support’ the motor, for example due to the load being

too heavy.

• Select Mechanical brake control [32] in par. 5-4* for applications with an electro-mechanical brake.

• The brake is released when the motor current exceeds the preset value in par. 2-20 Release Brake Current.

• The brake is engaged when the output frequency is less than the frequency set in par. 2-21 Activate Brake Speed [RPM]or par. 2-22 Activate

Brake Speed [Hz], and only if the frequency converter carries out a stop command.

If the frequency converter is in alarm mode or in an over-voltage situation, the mechanical brake immediately cuts in.

3.7.2 Parallel Connection of Motors 

The frequency converter can control several parallel-connected motors.

The total current consumption of the motors must not exceed the rated

output current IM,N for the frequency converter.

NB!

Installations with cables connected in a common joint

as in the illustration below, is only recommended for

short cable lengths.

NB!

When motors are connected in parallel, par. 1-29 Au-

tomatic Motor Adaptation (AMA) cannot be used.

NB!

The electronic thermal relay (ETR) of the frequency

converter cannot be used as motor protection for the

individual motor in systems with parallel-connected

motors. Provide further motor protection by e.g. ther-

mistors in each motor or individual thermal relays (cir-

cuit breakers are not suitable as protection).

Problems may arise at start and at low RPM values if motor sizes are widely different because small motors' relatively high ohmic resistance in the stator

calls for a higher voltage at start and at low RPM values.

3.7.3 Motor Thermal Protection 

The electronic thermal relay in the frequency converter has received UL-approval for single motor protection, when par. 1-90 Motor Thermal Protec-

tionis set for ETR Trip and par. 1-24 Motor Current is set to the rated motor current (see motor name plate).

For thermal motor protection it is also possible to use the MCB 112 PTC Thermistor Card option. This card provides ATEX certificate to protect motors in

explosion hazardous areas, Zone 1/21 and Zone 2/22. Please refer to the Design Guide for further information.
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3.7.4 How to Connect a PC to the frequency converter

To control the frequency converter from a PC, install the MCT 10 Set-up

Software.

The PC is connected via a standard (host/device) USB cable, or via the

RS485 interface as shown in the section Bus Connection in the Program-

ming Guide.

NB!

The USB connection is galvanically isolated from the

supply voltage (PELV) and other high-voltage termi-

nals. The USB connection is connected to protection

earth on the frequency converter. Use only isolated

laptop as PC connection to the USB connector on the

frequency converter.

Illustration 3.22: USB connection.

3.7.5 The FC 300 PC Software

Data storage in PC via MCT 10 Set-Up Software:

1. Connect a PC to the unit via USB com port

2. Open MCT 10 Set-up Software

3. Select in the “network” section the USB port

4. Choose “Copy”

5. Select the “project” section

6. Choose “Paste”

7. Choose “Save as”

All parameters are now stored.

Data transfer from PC to drive via MCT 10 Set-Up Software:

1. Connect a PC to the unit via USB com port

2. Open MCT 10 Set-up software

3. Choose “Open”– stored files will be shown

4. Open the appropriate file

5. Choose “Write to drive”

All parameters are now transferred to the drive.

A separate manual for MCT 10 Set-up Software is available.
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4 How to Programme

4.1 The Graphical and Numerical LCP
The easiest programming of the frequency converter is performed by the Graphical LCP ( 102). It is necessary to consult the frequency converter Design

Guide, when using the Numeric Local Control Panel (LCP 101).

4.1.1 How to Programme on the Graphical  LCP 

The following instructions are valid for the graphical LCP (LCP 102):

The control panel is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and indicator lights - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

All data is displayed in a graphical LCP display, which can show up to five

items of operating data while displaying [Status].

Display lines:

a. Status line:  Status messages displaying icons and graphic.

b. Line 1-2: Operator data lines displaying data defined or chosen

by the user. By pressing the [Status] key, up to one extra line

can be added.

c. Status line: Status messages displaying text.
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4.1.2 How to Programme on the Numerical  Local Control Panel 

The following instructions are valid for the numerical LCP (LCP 101):

The control panel is divided into four functional groups:

1. Numerical display.

2. Menu keys and indicator lights - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).
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4.1.3 Initial Commissioning

The easiest way of carrying out the initial commissioning is by using the Quick Menu button and follow the quick set-up procedure using LCP 102 (read

table from left to right). The example applies to open loop applications:

Press

Q2 Quick Menu

par. 0-01 Language Set language  

par. 1-20 Motor Power [kW] Set Motor nameplate power  

par. 1-22 Motor Voltage Set Nameplate voltage  

par. 1-23 Motor Frequency Set Nameplate frequency  

par. 1-24 Motor Current Set Nameplate current  

par. 1-25 Motor Nominal Speed Set Nameplate speed in RPM  

par. 5-12 Terminal 27 Digital Input
If terminal default is Coast inverse it is possible to change this
setting to No function. No connection to terminal 27 is then
needed for running AMA

 

par. 1-29 Automatic Motor Adaptation
(AMA)

Set desired AMA function. Enable complete AMA is recommen-
ded  

par. 3-02 Minimum Reference Set the minimum speed of the motor shaft  

par. 3-03 Maximum Reference Set the maximum speed of the motor shaft  

par. 3-41 Ramp 1 Ramp up Time Set the ramping up time with reference to synchronous motor
speed, ns

 

par. 3-42 Ramp 1 Ramp Down Time Set the ramping down time with reference to synchronous mo-
tor speed, ns

 

par. 3-13 Reference Site Set the site from where the reference must work  
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4.2 Quick Setup 

0-01  Language

Option: Function:
Defines the language to be used in the display.

The frequency converter can be delivered with 4 different language packages. English and German

are included in all packages. English cannot be erased or manipulated.

[0] * English Part of Language packages 1 - 4

[1] Deutsch Part of Language packages 1 - 4

[2] Francais Part of Language package 1

[3] Dansk Part of Language package 1

[4] Spanish Part of Language package 1

[5] Italiano Part of Language package 1

[6] Svenska

[7] Nederlands

[10] Chinese Language package 2

[20] Suomi

[22] English US Part of Language package 4

[27] Greek Part of Language package 4

[28] Bras.port

[36] Slovenian Part of Language package 3

[39] Korean Part of Language package 2

[40] Japanese Part of Language package 2

[41] Turkish Part of Language package 4

[42] Trad.Chinese

[43] Bulgarian Part of Language package 3

[44] Srpski

[45] Romanian Part of Language package 3

[46] Magyar

[47] Czech Part of Language package 3

[48] Polski

[49] Russian Part of Language package 3

[50] Thai Part of Language package 2

[51] Bahasa Indonesia

1-20  Motor Power [kW]

Range: Function:
4.00 kW*   [0.09 - 3000.00 kW] Enter the nominal motor power in kW according to the motor nameplate data. The default value

corresponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running. This parameter is visible in LCP if

par. 0-03 Regional Settings is International  [0].
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NB!

Four sizes down, one size up from nominal VLT rating.

1-22  Motor Voltage

Range: Function:
400. V*   [10. - 1000. V] Enter the nominal motor voltage according to the motor nameplate data. The default value corre-

sponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running.

1-23  Motor Frequency

Range: Function:
50. Hz*   [20 - 1000 Hz] Min - Max motor frequency: 20 - 1000 Hz.

Select the motor frequency value from the motor nameplate data. If a value different from 50 Hz

or 60 Hz is selected, it is necessary to adapt the load independent settings in par. 1-50 Motor

Magnetisation at Zero Speed to par. 1-53 Model Shift Frequency. For 87 Hz operation with 230/400

V motors, set the nameplate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High Limit

[RPM] and par. 3-03 Maximum Reference to the 87 Hz application.

1-24  Motor Current

Range: Function:
7.20 A*   [0.10 - 10000.00 A] Enter the nominal motor current value from the motor nameplate data. This data is used for cal-

culating motor torque, motor thermal protection etc.

NB!

This parameter cannot be adjusted while the motor is running.

1-25  Motor Nominal Speed

Range: Function:
1420. RPM*   [100 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calcu-

lating automatic motor compensations.

NB!

This parameter cannot be changed while the motor is running.

5-12  Terminal 27 Digital Input

Option: Function:
Select the function from the available digital input range.

No operation [0]
Reset [1]
Coast inverse [2]
Coast and reset inverse [3]
Quick stop inverse [4]
DC-brake inverse [5]
Stop inverse [6]
Start [8]
Latched start [9]
Reversing [10]
Start reversing [11]
Enable start forward [12]
Enable start reverse [13]
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Jog [14]
Preset ref bit 0 [16]
Preset ref bit 1 [17]
Preset ref bit 2 [18]
Freeze reference [19]
Freeze output [20]
Speed up [21]
Speed down [22]
Set-up select bit 0 [23]
Set-up select bit 1 [24]
Catch up [28]
Slow down [29]
Pulse input [32]
Ramp bit 0 [34]
Ramp bit 1 [35]
Mains failure inverse [36]
DigiPot Increase [55]
DigiPot Decrease [56]
DigiPot Clear [57]
Reset Counter A [62]
Reset Counter B [65]

1-29  Automatic Motor Adaptation (AMA)

Option: Function:
The AMA function optimizes dynamic motor performance by automatically optimizing the advanced

motor parameters (par. 1-30 to par. 1-35) at motor standstill.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section

Automatic Motor Adaptation. After a normal sequence, the display will read: "Press [OK] to finish

AMA". After pressing the [OK] key the frequency converter is ready for operation.

This parameter cannot be adjusted while the motor is running.

[0] * OFF

[1] Enable complete AMA Performs AMA of the stator resistance RS, the rotor resistance Rr, the stator leakage reactance X1,

the rotor leakage reactance X2 and the main reactance Xh.

FC 301: The complete AMA does not include Xh measurement for FC 301. Instead, the Xh value is

determined from the motor database. Par. 1-35 may be adjusted to obtain optimal start perform-

ance.

[2] Enable reduced AMA Performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC

filter is used between the drive and the motor.

Note:

• For the best adaptation of the frequency converter, run AMA on a cold motor.

• AMA cannot be performed while the motor is running.

• AMA cannot be performed on permanent magnet motors.

NB!

It is important to set motor par. 1-2* correctly, since these form part of the AMA algorithm. An AMA must be performed to achieve

optimum dynamic motor performance. It may take up to 10 min, depending on the power rating of the motor.

NB!

Avoid generating external torque during AMA.

NB!

If one of the settings in par. 1-2* is changed, par. 1-30 to par. 1-39, the advanced motor parameters, will return to default setting.
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3-02  Minimum Reference

Range: Function:
0 Referen-

ceFeedback-

Unit*

  [-999999.999 - par. 3-03 Referen-

ceFeedbackUnit]

Enter the Minimum Reference. The Minimum Reference is the lowest value obtainable by summing

all references.

Minimum Reference is active only when par. 3-00 Reference Range is set to Min.- Max. [0].

The Minimum Reference unit matches:

• The choice of configuration in par. 1-00 Configuration Mode Configuration Mode: for Speed

closed loop [1], RPM; for Torque [2], Nm.

• The unit selected in par. 3-01 Reference/Feedback Unit.

3-03  Maximum Reference

Range: Function:
1500.000

Reference-

FeedbackU-

nit*

  [par. 3-02 - 999999.999 Referen-

ceFeedbackUnit]

Enter the Maximum Reference. The Maximum Reference is the highest value obtainable by summing

all references.

The Maximum Reference unit matches:

• The choice of configuration in par. 1-00 Configuration Mode: for Speed closed loop [1],

RPM; for Torque [2], Nm.

• The unit selected in par. 3-0.

3-41  Ramp 1 Ramp up Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-up time, i.e. the acceleration time from 0 RPM to the synchronous motor speed

nS. Choose a ramp-up time such that the output current does not exceed the current limit in par.

4-18 Current Limit during ramping. The value 0.00 corresponds to 0.01 sec. in speed mode. See

ramp-down time in par. 3-42 Ramp 1 Ramp Down Time.

Par. 3 41 =  
tacc s  x ns RPM

 ref RPM

3-42  Ramp 1 Ramp Down Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-down time, i.e. the deceleration time from the synchronous motor speed ns to 0

RPM. Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative

operation of the motor, and such that the generated current does not exceed the current limit set

in par. 4-18 Current Limit. The value 0.00 corresponds to 0.01 s in speed mode. See ramp-up time

in par. 3-41 Ramp 1 Ramp up Time.

Par. 3 42 =  
tdec s  x ns RPM

 ref RPM
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4.3 Basic setup parameters

0-02  Motor Speed Unit

Option: Function:
This parameter cannot be adjusted while the motor is running.

The display showing depends on settings in par. 0-02 Motor Speed Unit and par. 0-03 Regional

Settings. The default setting of par. 0-02 Motor Speed Unit and par. 0-03 Regional Settings depends

on which region of the world the frequency converter is supplied to, but can be re-programmed as

required.

NB!

Changing the Motor Speed Unit will reset certain parameters to their initial value.

It is recommended to select the motor speed unit first, before modifying other

parameters.

[0] RPM Selects display of motor speed variables and parameters (i.e. references, feedbacks and limits) in

terms of motor speed (RPM).

[1] * Hz Selects display of motor speed variables and parameters (i.e. references, feedbacks and limits) in

terms of output frequency to the motor (Hz).

0-50  LCP Copy

Option: Function:
[0] * No copy

[1] All to LCP Copies all parameters in all set-ups from the frequency converter memory to the LCP memory.

[2] All from LCP Copies all parameters in all set-ups from the LCP memory to the frequency converter memory.

[3] Size indep. from LCP copy only the parameters that are independent of the motor size. The latter selection can be used

to programme several frequency converters with the same function without disturbing motor data.

[4] File from MCO to LCP

[5] File from LCP to MCO

This parameter cannot be adjusted while the motor is running.

1-03  Torque Characteristics

Option: Function:
Select the torque characteristic required.

VT and AEO are both energy saving operations.

[0] * Constant torque Motor shaft output provides constant torque under variable speed control.

[1] Variable torque Motor shaft output provides variable torque under variable speed control. Set the variable torque

level in par. 14-40 VT Level.

[2] Auto Energy Optim. Automatically optimises energy consumption by minimising magnetisation and frequency via par.

14-41 AEO Minimum Magnetisation and par. 14-42 Minimum AEO Frequency.

This parameter cannot be adjusted while the motor is running.

1-04  Overload Mode

Option: Function:
[0] * High torque Allows up to 160% over torque.

[1] Normal torque For oversized motor - allows up to 110% over torque.

This parameter cannot be adjusted while the motor is running.
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1-90  Motor Thermal Protection

Option: Function:
The frequency converter determines the motor temperature for motor protection in two different

ways:

• Via a thermistor sensor connected to one of the analog or digital inputs (par. 1-93 Ther-

mistor Source).

• Via calculation (ETR = Electronic Terminal Relay) of the thermal load, based on the actual

load and time. The calculated thermal load is compared with the rated motor current

IM,N and the rated motor frequency fM,N. The calculations estimate the need for a lower

load at lower speed due to less cooling from the fan incorporated in the motor.

[0] * No protection Continuously overloaded motor, when no warning or trip of the frequency converter is required.

[1] Thermistor warning Activates a warning when the connected thermistor or KTY-sensor in the motor reacts in the event

of motor over-temperature.

[2] Thermistor trip Stops (trips) frequency converter when connected thermistor in motor reacts in the event of motor

over-temperature.

The thermistor cut-out value must be > 3 k .

Integrate a thermistor (PTC sensor) in the motor for winding protection.

[3] ETR warning 1 Please see detailed description below

[4] ETR trip 1

[5] ETR warning 2

[6] ETR trip 2

[7] ETR warning 3

[8] ETR trip 3

[9] ETR warning 4

[10] ETR trip 4

Motor protection can be implemented using a range of techniques: PTC or KTY sensor (see also section KTY Sensor Connection) in motor windings;

mechanical thermal switch (Klixon type); or Electronic Thermal Relay (ETR).

Using a digital input and 24 V as power supply:

Example: The frequency converter trips when the motor temperature is too high

Parameter set-up:

Set par. 1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par. 1-93 Thermistor Source to Digital Input [6]
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Using a digital input and 10 V as power supply:

Example: The frequency converter trips when the motor temperature is too high.

Parameter set-up:

Set par. 1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par. 1-93 Thermistor Source to Digital Input [6]

Using an analog input and 10 V as power supply:

Example: The frequency converter trips when the motor temperature is too high.

Parameter set-up:

Set par. 1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par. 1-93 Thermistor Source to Analog Input 54 [2]

Input
Digital/analog

Supply Voltage
Volt

Threshold
Cut-out Values

Digital 24 V < 6.6 k  - > 10.8 k
Digital 10 V < 800  - > 2.7 k
Analog 10 V < 3.0 k  - > 3.0 k
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NB!

Check that the chosen supply voltage follows the specification of the used thermistor element.

Select ETR Warning 1-4, to activate a warning on the display when the motor is overloaded.

Select ETR Trip 1-4 to trip the frequency converter when the motor is overloaded.

Programme a warning signal via one of the digital outputs. The signal appears in the event of a warning and if the frequency converter trips (thermal

warning).

ETR (Electronic Terminal Relay) functions 1-4 will calculate the load when the set-up where they were selected is active. For example ETR starts calculating

when setup 3 is selected. For the North American market: The ETR functions provide class 20 motor overload protection in accordance with NEC.

1-93  Thermistor Source

Option: Function:
Select the input to which the thermistor (PTC sensor) should be connected. An analog input option

[1] or [2] cannot be selected if the analog input is already in use as a reference source (selected in

par. 3-15 Reference 1 Source, par. 3-16 Reference 2 Source or par. 3-17 Reference 3 Source).

When using MCB112, choice [0] None must always be selected.

[0] * None

[1] Analog input 53

[2] Analog input 54

[3] Digital input 18

[4] Digital input 19

[5] Digital input 32

[6] Digital input 33

NB!

This parameter cannot be adjusted while the motor is running.

NB!

Digital inputs should be set to “No operation” - see par. 5-1*.

2-10  Brake Function

Option: Function:
[0] * Off No brake resistor is installed.
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[1] Resistor brake A brake resistor is incorporated in the system, for dissipation of surplus brake energy as heat. Con-

necting a brake resistor allows a higher DC link voltage during braking (generating operation). The

Resistor brake function is only active in frequency converters with an integral dynamic brake.

[2] AC brake Is selected to improve braking without using a brake resistor. This parameter controls an overmag-

netization of the motor when running with a generatoric load. This function can improve the OVC-

function. Increasing the electrical losses in the motor allows the OVC function to increase the braking

torque without exceeding the over voltage limit. Please note that AC brake is not as effective as

dynamic breaking with resistor.

AC brake is for VVC+ and flux mode in both open and closed loop.

2-11  Brake Resistor (ohm)

Range: Function:
50. Ohm*   [5. - 32000. Ohm] Set the brake resistor value in Ohms. This value is used for monitoring the power to the brake

resistor in par. 2-13 Brake Power Monitoring. This parameter is only active in frequency converters

with an integral dynamic brake.

If the selection is xxxx use this parameter. If the selection is xxx.xx, use par. 3-81 Quick Stop Ramp

Time.

2-12  Brake Power Limit (kW)

Range: Function:
5.000 kW*   [0.001 - 500.000 kW] Set the monitoring limit of the brake power transmitted to the resistor.

The monitoring limit is a product of the maximum duty cycle (120 sec.) and the maximum power

of the brake resistor at that duty cycle. See the formula below.

For 200 - 240 V units:
Presistor =  3902 ×  dutytime

R ×  120
For 380 - 480 V units

Presistor =  7782 ×  dutytime
R ×  120

For 380 - 500 V units
Presistor =  8102 ×  dutytime

R ×  120
For 575 - 600 V units

Presistor =  9432 ×  dutytime
R ×  120

This parameter is only active in frequency converters with an integral dynamic brake.

2-13  Brake Power Monitoring

Option: Function:
This parameter is only active in frequency converters with an integral dynamic brake.

This parameter enables monitoring of the power to the brake resistor. The power is calculated on

the basis of the resistance (par. 2-11 Brake Resistor (ohm)), the DC link voltage, and the resistor

duty time.

[0] * Off No brake power monitoring required.

[1] Warning Activates a warning on the display when the power transmitted over 120 s exceeds 100% of the

monitoring limit (par. 2-12 Brake Power Limit (kW) ).

The warning disappears when the transmitted power falls below 80% of the monitoring limit.

[2] Trip Trips frequency converter and displays an alarm when the calculated power exceeds 100% of the

monitoring limit.

[3] Warning and trip

If power monitoring is set to Off [0] or Warning [1], the brake function remains active, even if the monitoring limit is exceeded. This may lead to thermal

overload of the resistor. It is also possible to generate a warning via a relay/digital outputs. The measuring accuracy of the power monitoring depends

on the accuracy of the resistance of the resistor (better than ± 20%).
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2-15  Brake Check

Option: Function:
Select type of test and monitoring function to check the connection to the brake resistor, or whether

a brake resistor is present, and then display a warning or an alarm in the event of a fault.

NB!

The brake resistor disconnection function is tested during power-up. However the

brake IGBT test is performed when there is no braking. A warning or trip discon-

nects the brake function.

The testing sequence is as follows:

1. The DC link ripple amplitude is measured for 300 ms without braking.

2. The DC link ripple amplitude is measured for 300 ms with the brake turned on.

3. If the DC link ripple amplitude while braking is lower than the DC link ripple amplitude

before braking + 1 %: Brake check has failed by returning a warning or alarm.

4. If the DC link ripple amplitude while braking is higher than the DC link ripple amplitude

before braking + 1 %: Brake check is OK.

[0] * Off Monitors brake resistor and brake IGBT for a short-circuit during operation. If a short-circuit occurs,

warning 25 appears.

[1] Warning Monitors brake resistor and brake IGBT for a short-circuit, and runs a test for brake resistor dis-

connection during power-up.

[2] Trip Monitors for a short-circuit or disconnection of the brake resistor, or a short-circuit of the brake

IGBT. If a fault occurs, the frequency converter cuts out while displaying an alarm (trip locked).

[3] Stop and trip Monitors for a short-circuit or disconnection of the brake resistor, or a short-circuit of the brake

IGBT. If a fault occurs, the frequency converter ramps down to coast and then trips. A trip lock

alarm is displayed (e.g. warning 25, 27 or 28).

[4] AC brake Monitors for a short-circuit or disconnection of the brake resistor, or a short-circuit of the brake

IGBT. If a fault occurs, the frequency converter performs a controlled ramp down. This option is

available for FC 302 only.

NB!

NB!: Remove a warning arising in connection with Off [0] or Warning [1] by cycling the mains supply. The fault must be corrected first.

For Off [0] or Warning [1], the frequency converter keeps running even if a fault is located.

This parameter is only active in frequency converters with an integral dynamic brake.

4.3.1 2-2* Mechanical Brake

Parameters for controlling operation of an electro-magnetic (mechanical) brake, typically required in hoisting applications.

To control a mechanical brake, a relay output (relay 01 or relay 02) or a programmed digital output (terminal 27 or 29) is required. Normally this output

must be closed during periods when the frequency converter is unable to ‘hold’ the motor, e.g. due to an excessive load. Select Mechanical Brake

Control [32] for applications with an electro-magnetic brake in par. 5-40 Function Relay, par. 5-30 Terminal 27 Digital Output, or par. 5-31 Terminal 29

Digital Output. When selecting Mechanical brake control [32], the mechanical brake is closed from start up until the output current is above the level

selected in par. 2-20 Release Brake Current. During stop, the mechanical brake activates when the speed falls below the level specified in par.

2-21 Activate Brake Speed [RPM]. If the frequency converter enters an alarm condition or an over-current or over-voltage situation, the mechanical brake

immediately cuts in. This is also the case during safe stop.
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NB!

Protection mode and trip delay features (par. 14-25 Trip Delay at Torque Limit and par. 14-26 Trip Delay at Inverter Fault) may delay

the activation of the mechanical brake in an alarm condition. These features must be disabled in hoisting applications.

2-20  Release Brake Current

Range: Function:
par. 16-37

A*

  [0.00 - par. 16-37 A] Set the motor current for release of the mechanical brake, when a start condition is present. The

upper limit is specified in par. 16-37 Inv. Max. Current.

2-21  Activate Brake Speed [RPM]

Range: Function:
0 RPM*   [0 - 30000 RPM] Set the motor speed for activation of the mechanical brake, when a stop condition is present. The

upper speed limit is specified in par. 4-53 Warning Speed High.

2-22  Activate Brake Speed [Hz]

Range: Function:
0 Hz*   [0.0 - 5000.0 Hz] Set the motor frequency for activation of the mechanical brake, when a stop condition is present.

2-23  Activate Brake Delay

Range: Function:
0.0 s*   [0.0 - 5.0 s] Enter the brake delay time of the coast after ramp-down time. The shaft is held at zero speed with

full holding torque. Ensure that the mechanical brake has locked the load before the motor enters

coast mode. See Mechanical Brake Control section in the Design Guide.

2-24  Stop Delay

Range: Function:
0.0 s*   [0.0 - 5.0 s] Set the time interval from the moment when the motor is stopped until the brake closes. This pa-

rameter is a part of the stopping function.
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2-25  Brake Release Time

Range: Function:
0.20 s*   [0.00 - 5.00 s] This value defines the time it takes for the mechanical brake to open/ close. This parameter must

act as a time-out when brake feedback is activated.

2-26  Torque Ref

Range: Function:
0.00 %*   [0 - 0 %] The value defines the torque applied against the closed mechanical brake, before release

2-27  Torque Ramp Time

Range: Function:
0.2 s*   [0.0 - 5.0 s] The value defines the duration of the torque ramp in clockwise direction.

2-28  Gain Boost Factor

Range: Function:
1.00 N/A*   [1.00 - 4.00 N/A] Only active in flux closed loop. The function ensures a smooth transition from torque control mode

to speed control mode when the motor takes over the load from the brake.

Illustration 4.1: Brake release sequence for hoist mechanical brake control

I) Activate brake delay: The frequency converter starts again from the mechanical brake engaged position.

II) Stop delay: When the time between successive starts is shorter than the setting in par. 2-24 Stop Delay, the frequency converter starts without

applying the mechanical brake (e.g. reversing).

3-10  Preset Reference
Array [8]

Range: 0-7

Range: Function:
0.00 %*   [-100.00 - 100.00 %] Enter up to eight different preset references (0-7) in this parameter, using array programming. The

preset reference is stated as a percentage of the value RefMAX (par. 3-03 Maximum Reference) If a

RefMIN different from 0 (par. 3-02 Minimum Reference) is programmed, the preset reference is

calculated as a percentage of the full reference range, i.e. on the basis of the difference between

RefMAX and RefMIN. Afterwards, the value is added to RefMIN. When using preset references, select

Preset ref. bit 0 / 1 / 2 [16], [17] or [18] for the corresponding digital inputs in parameter group

5.1*.
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Preset ref. bit 2 1 0
Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1

3-11  Jog Speed [Hz]

Range: Function:
0 Hz*   [0.0 - par. 4-14 Hz] The jog speed is a fixed output speed at which the frequency converter is running when the jog

function is activated.

See also par. 3-80 Jog Ramp Time.

3-15  Reference Resource 1

Option: Function:
Select the reference input to be used for the first reference signal. par. 3-15 Reference Resource

1, par. 3-16 Reference Resource 2 and par. 3-17 Reference Resource 3 define up to three different

reference signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] * Analog input 53

[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33

[11] Local bus reference

[20] Digital pot.meter

[21] Analog input X30-11 (OPCGPIO - General Purpose I/O Option Module)

[22] Analog input X30-12 (OPCGPIO - General Purpose I/O Option Module)

3-16  Reference Resource 2

Option: Function:
Select the reference input to be used for the second reference signal. par. 3-15 Reference Resource

1, par. 3-16 Reference Resource 2 and par. 3-17 Reference Resource 3 define up to three different

reference signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] Analog input 53

[2] Analog input 54
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[7] Frequency input 29

[8] Frequency input 33

[11] Local bus reference

[20] * Digital pot.meter

[21] Analog input X30-11

[22] Analog input X30-12

3-17  Reference Resource 3

Option: Function:
Select the reference input to be used for the third reference signal. par. 3-15 Reference Resource

1, par. 3-16 Reference Resource 2 and par. 3-17 Reference Resource 3 define up to three different

reference signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] Analog input 53

[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33

[11] * Local bus reference

[20] Digital pot.meter

[21] Analog input X30-11

[22] Analog input X30-12

5-00  Digital I/O Mode

Option: Function:
Digital inputs and programmed digital outputs are pre-programmable for operation either in PNP or

NPN systems.

[0] * PNP Action on positive directional pulses . PNP systems are pulled down to GND.

[1] NPN Action on negative directional pulses . NPN systems are pulled up to + 24 V, internally in the

frequency converter.

NB!

Once this parameter has been changed, it must be activated by performing a power cycle.

This parameter cannot be adjusted while the motor is running.

5-01  Terminal 27 Mode

Option: Function:
[0] * Input Defines terminal 27 as a digital input.

[1] Output Defines terminal 27 as a digital output.

Please not that this parameter cannot be adjusted while the motor is

running.

5-02  Terminal 29 Mode

Option: Function:
[0] * Input Defines terminal 29 as a digital input.

[1] Output Defines terminal 29 as a digital output.

This parameter is available for FC 302 only.

This parameter cannot be adjusted while the motor is running.
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4.3.2 5-1* Digital Inputs

Parameters for configuring the input functions for the input terminals.

The digital inputs are used for selecting various functions in the frequency converter. All digital inputs can be set to the following functions:

Digital input function Select Terminal
No operation [0] All *term 32, 33
Reset [1] All
Coast inverse [2] All *term 27
Coast and reset inverse [3] All
Quick stop inverse [4] All
DC-brake inverse [5] All
Stop inverse [6] All
Start [8] All *term 18
Latched start [9] All
Reversing [10] All *term 19
Start reversing [11] All
Enable start forward [12] All
Enable start reverse [13] All
Jog [14] All *term 29
Preset reference on [15] All
Preset ref bit 0 [16] All
Preset ref bit 1 [17] All
Preset ref bit 2 [18] All
Freeze reference [19] All
Freeze output [20] All
Speed up [21] All
Speed down [22] All
Set-up select bit 0 [23] All
Set-up select bit 1 [24] All
Precise stop inverse [26] 18, 19
Precises start, stop [27] 18, 19
Catch up [28] All
Slow down [29] All
Counter input [30] 29, 33
Pulse input [32] 29, 33
Ramp bit 0 [34] All
Ramp bit 1 [35] All
Mains failure inverse [36] All
Latched precise start [40] 18, 19
Latched precise stop inverse [41] 18, 19
DigiPot Increase [55] All
DigiPot Decrease [56] All
DigiPot Clear [57] All
Counter A (up) [60] 29, 33
Counter A (down) [61] 29, 33
Reset Counter A [62] All
Counter B (up) [63] 29, 33
Counter B (down) [64] 29, 33
Reset Counter B [65] All
Mech. Brake Feedb. [70] All
Mech. Brake Feedb. Inv. [71] All
PTC Card 1 [80] All

FC 300 standard terminals are 18, 19, 27, 29, 32 and 33. MCB 101 terminals are X30/2, X30/3 and X30/4.

Terminal 29 functions as an output only in FC 302.

Functions dedicated to only one digital input are stated in the associated parameter.

All digital inputs can be programmed to these functions:

[0] No operation No reaction to signals transmitted to the terminal.

[1] Reset Resets frequency converter after a TRIP/ALARM. Not all alarms can be reset.

[2] Coast inverse (Default Digital input 27): Coasting stop, inverted input (NC). The frequency converter leaves the

motor in free mode. Logic ‘0’ => coasting stop.

[3] Coast and reset inverse Reset and coasting stop Inverted input (NC). Leaves motor in free mode and resets frequency con-

verter. Logic ‘0’ => coasting stop and reset.

[4] Quick stop inverse Inverted input (NC). Generates a stop in accordance with quick-stop ramp time set in par.

3-81 Quick Stop Ramp Time. When motor stops, the shaft is in free mode. Logic ‘0’ => Quick-stop.
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[5] DC-brake inverse Inverted input for DC braking (NC). Stops motor by energizing it with a DC current for a certain time

period. See par. 2-01 DC Brake Current to par. 2-03 DC Brake Cut In Speed [RPM]. The function is

only active when the value in par. 2-02 DC Braking Time is different from 0. Logic ’0’ => DC braking.

[6] Stop inverse Stop Inverted function. Generates a stop function when the selected terminal goes from logical level

‘1’ to ‘0’. The stop is performed according to the selected ramp time (par. 3-42 Ramp 1 Ramp Down

Time, par. 3-52 Ramp 2 Ramp down Time, par. 3-62 Ramp 3 Ramp down Time, par. 3-72 Ramp 4

Ramp Down Time).

NB!

When the frequency converter is at the torque limit and has received a stop

command, it may not stop by itself. To ensure that the frequency converter stops,

configure a digital output to Torque limit & stop [27] and connect this digital

output to a digital input that is configured as coast.

[8] Start (Default Digital input 18): Select start for a start/stop command. Logic ‘1’ = start, logic ‘0’ = stop.

[9] Latched start The motor starts, if a pulse is applied for min. 2 ms. The motor stops when Stop inverse is activated.

[10] Reversing (Default Digital input 19). Change the direction of motor shaft rotation. Select Logic ‘1’ to reverse.

The reversing signal only changes the direction of rotation. It does not activate the start function.

Select both directions in par. 4-10 Motor Speed Direction. The function is not active in process closed

loop.

[11] Start reversing Used for start/stop and for reversing on the same wire. Signals on start are not allowed at the same

time.

[12] Enable start forward Disengages the counterclockwise movement and allows for the clockwise direction.

[13] Enable start reverse Disengages the clockwise movement and allows for the counterclockwise direction.

[14] Jog (Default Digital input 29): Use to activate jog speed. See par. 3-11 Jog Speed [Hz].

[15] Preset reference on Shifts between external reference and preset reference. It is assumed that External/preset [1] has

been selected in par. 3-04 Reference Function. Logic '0' = external reference active; logic '1' = one

of the eight preset references is active.

[16] Preset ref bit 0 Preset ref. bit 0,1, and 2 enables a choice between one of the eight preset references according to

the table below.

[17] Preset ref bit 1 Same as Preset ref bit 0 [16].

[18] Preset ref bit 2 Same as Preset ref bit 0 [16].

Preset ref. bit 2 1 0
Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1
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[19] Freeze ref Freezes the actual reference, which is now the point of enable/condition for Speed up and Speed

down to be used. If Speed up/down is used, the speed change always follows ramp 2 (par.

3-51 Ramp 2 Ramp up Time and par. 3-52 Ramp 2 Ramp down Time) in the range 0 - par.

3-03 Maximum Reference.

[20] Freeze output Freezes the actual motor frequency (Hz), which is now the point of enable/condition for Speed up

and Speed down to be used. If Speed up/down is used, the speed change always follows ramp 2

(par. 3-51 Ramp 2 Ramp up Time and par. 3-52 Ramp 2 Ramp down Time) in the range 0 - par.

1-23 Motor Frequency.

NB!

When Freeze output is active, the frequency converter cannot be stopped via a

low ‘start [8]’ signal. Stop the frequency converter via a terminal programmed

for Coasting inverse [2] or Coast and reset, inverse.

[21] Speed up Select Speed up and Speed down if digital control of the up/down speed is desired (motor poten-

tiometer). Activate this function by selecting either Freeze reference or Freeze output. When Speed

up/ down is activated for less than 400 msec. the resulting reference will be increased/ decreased

by 0.1 %. If Speed up/ down is activated for more than 400 msec. the resulting reference will follow

the setting in ramping up/ down parameter 3-x1/ 3-x2.

Shut down Catch up
Unchanged speed 0 0
Reduced by %-value 1 0
Increased by %-value 0 1
Reduced by %-value 1 1

[22] Speed down Same as Speed up [21].

[23] Set-up select bit 0 Select Set-up select bit 0 or Select Set-up select bit 1 to select one of the four set-ups. Set par.

0-10 Active Set-up to Multi Set-up.

[24] Set-up select bit 1 (Default Digital input 32): Same as Set-up select bit 0 [23].

[26] Precise stop inv. Prolongs stop signal to give a precise stop independent of speed.

Sends an inverted stop signal when the precise stop function is activated in par. 1-83 Precise Stop

Function.

Precise stop inverse function is available for terminals 18 or 19.

[27] Precise start, stop Use when Precise ramp stop [0] is selected in par 1-83.

[28] Catch up Increases reference value by percentage (relative) set in par. 3-12 Catch up/slow Down Value.

[29] Slow down Reduces reference value by percentage (relative) set in par. 3-12 Catch up/slow Down Value.

[30] Counter input Precise stop function in par. 1-83 Precise Stop Function acts as Counter stop or speed compensated

counter stop with or without reset. The counter value must be set in par. 1-84 Precise Stop Counter

Value.

[32] Pulse input Use pulse sequence as either reference or feedback. Scaling is done in par. group 5-5*.

[34] Ramp bit 0 Enables a choice between one of the 4 ramps available, according to the table below.

[35] Ramp bit 1 Same as Ramp bit 0.
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Preset ramp bit 1 0
Ramp 1 0 0
Ramp 2 0 1
Ramp 3 1 0
Ramp 4 1 1

[36] Mains failure inverse Activates par. 14-10 Mains Failure. Mains failure inverse is active in the Logic .0. situation.

[41] Latched Precise Stop inverse Sends a latched stop signal when the precise stop function is activated in par. 1-83 Precise Stop

Function. The Latched Precise stop inverse function is available for terminals 18 or 19.

[55] DigiPot Increase INCREASE signal to the Digital Potentiometer function described in parameter group 3-9*

[56] DigiPot Decrease DECREASE signal to the Digital Potentiometer function described in parameter group 3-9*

[57] DigiPot Clear Clears the Digital Potentiometer reference described in parameter group 3-9*

[60] Counter A (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[61] Counter A (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[62] Reset Counter A Input for reset of counter A.

[63] Counter B (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[64] Counter B (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[65] Reset Counter B Input for reset of counter B.

[70] Mech. Brake Feedback Brake feedback for hoisting applications

[71] Mech. Brake Feedback inv. Inverted brake feedback for hoisting applications

[80] PTC Card 1 All Digital Inputs can be set to PTC Card 1 [80]. However, only one Digital Input must be set to this

choice.

4.3.3 5-3* Digital Outputs

Parameters for configuring the output functions for the output terminals. The 2 solid-state digital outputs are common for terminals 27 and 29. Set the

I/O function for terminal 27 in par. 5-01 Terminal 27 Mode, and set the I/O function for terminal 29 in par. 5-02 Terminal 29 Mode. These parameters

cannot be adjusted while the motor is running.

[0] No operation Default for all digital outputs and relay outputs

[1] Control ready The control board receives supply voltage.

[2] Drive ready The frequency converter is ready for operation and applies a supply signal on the control board.

[3] Drive ready / remote control The frequency converter is ready for operation and is in Auto On mode.

[4] Enable / no warning Ready for operation. No start or stop command is been given (start/disable). There are no warnings.

[5] VLT running Motor is running.

[6] Running / no warning Output speed is higher than the speed set in par. 1-81 Min Speed for Function at Stop [RPM]. The

motor is running and there are no warnings.

[7] Run in range / no warning Motor is running within the programmed current and speed ranges set in par. 4-50 Warning Current

Low to par. 4-53 Warning Speed High. There are no warnings.

[8] Run on reference / no warning Motor runs at reference speed.

[9] Alarm An alarm activates the output. There are no warnings.

[10] Alarm or warning An alarm or a warning activates the output.

[11] At torque limit The torque limit set in par. 4-16 Torque Limit Motor Mode or par. 1-17 has been exceeded.

[12] Out of current range The motor current is outside the range set in par. 4-18 Current Limit.

[13] Below current, low Motor current is lower than set in par. 4-50 Warning Current Low.

[14] Above current, high Motor current is higher than set in par. 4-51 Warning Current High.

[15] Out of range Output frequency is outside the frequency range set in par. 4-50 Warning Current Low and par.

4-51 Warning Current High.

[16] Below speed, low Output speed is lower than the setting in par. 4-52 Warning Speed Low.

[17] Above speed, high Output speed is higher than the setting in par. 4-53 Warning Speed High.
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[18] Out of feedback range Feedback is outside the range set in par. 4-56 Warning Feedback Low and par. 4-57 Warning Feed-

back High.

[19] Below feedback low Feedback is below the limit set in par. 4-56 Warning Feedback Low.

[20] Above feedback high Feedback is above the limit set in par. 4-57 Warning Feedback High.

[21] Thermal warning The thermal warning turns on when the temperature exceeds the limit in the motor, the frequency

converter, the brake resistor, or the thermistor.

[22] Ready, no thermal warning Frequency converter is ready for operation and there is no over-temperature warning.

[23] Remote, ready, no thermal warning Frequency converter is ready for operation and is in Auto On mode. There is no over-temperature

warning.

[24] Ready, no over-/ under voltage Frequency converter is ready for operation and the mains voltage is within the specified voltage

range (see General Specifications section).

[25] Reverse Reversing. Logic ‘1’  when CW rotation of the motor. Logic ‘0’ when CCW rotation of the motor. If

the motor is not rotating the output will follow the reference.

[26] Bus OK Active communication (no time-out) via the serial communication port.

[27] Torque limit and stop Use in performing a coasting stop and in torque limit condition. If the frequency converter has

received a stop signal and is at the torque limit, the signal is Logic ‘0’.

[28] Brake, no brake warning Brake is active and there are no warnings.

[29] Brake ready, no fault Brake is ready for operation and there are no faults.

[30] Brake fault (IGBT) Output is Logic ‘1’ when the brake IGBT is short-circuited. Use this function to protect the frequency

converter if there is a fault on the brake modules. Use the output/relay to cut out the main voltage

from the frequency converter.

[31] Relay 123 Relay is activated when Control Word [0] is selected in parameter group 8-**.

[32] Mechanical brake control Enables control of an external mechanical brake, see description in the section Control of Mechanical

Brake, and par. group 2-2*

[33] Safe stop activated (FC 302 only) Indicates that the safe stop on terminal 37 has been activated.

[40] Out of ref range

[41] Below reference low

[42] Above reference high

[45] Bus Ctrl Controls output via bus. The state of the output is set in par. 5-90 Digital & Relay Bus Control. The

output state is retained in the event of bus time-out.

[46] Bus Ctrl On at timeout Controls output via bus. The state of the output is set in par. 5-90 Digital & Relay Bus Control. In

the event of bus time-out the output state is set high (On).

[47] Bus Ctrl Off at timeout Controls output via bus. The state of the output is set in par. 5-90 Digital & Relay Bus Control. In

the event of bus time-out the output state is set low (Off).

[51] MCO controlled

[55] Pulse output

[60] Comparator 0 See par. group 13-1*. If Comparator 0 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[61] Comparator 1 See par. group 13-1*. If Comparator 1 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[62] Comparator 2 See par. group 13-1*. If Comparator 2 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[63] Comparator 3 See par. group 13-1*. If Comparator 3 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[64] Comparator 4 See par. group 13-1*. If Comparator 4 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[65] Comparator 5 See par. group 13-1*. If Comparator 5 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[70] Logic Rule 0 See par. group 13-4*. If Logic Rule 0 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.
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[71] Logic Rule 1 See par. group 13-4*. If Logic Rule 1 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[72] Logic Rule 2 See par. group 13-4*. If Logic Rule 2 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[73] Logic Rule 3 See par. group 13-4*. If Logic Rule 3 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[74] Logic Rule 4 See par. group 13-4*. If Logic Rule 4 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[75] Logic Rule 5 See par. group 13-4*. If Logic Rule 5 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[80] SL Digital Output A See par. 13-52 SL Controller Action. The output will go high whenever the Smart Logic Action [38]

Set dig. out. A high is executed. The output will go low whenever the Smart Logic Action [32] Set

dig. out. A low is executed.

[81] SL Digital Output B See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [39]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [33] Set

dig. out. A low is executed.

[82] SL Digital Output C See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [40]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [34] Set

dig. out. A low is executed.

[83] SL Digital Output D See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [41]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [35] Set

dig. out. A low is executed.

[84] SL Digital Output E See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [42]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [36] Set

dig. out. A low is executed.

[85] SL Digital Output F See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [43]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [37] Set

dig. out. A low is executed.

[120] Local reference active Output is high when par. 3-13 Reference Site = [2] Local or when par. 3-13 Reference Site = [0]

Linked to hand auto at the same time as the LCP is in Hand on mode.

[121] Remote reference active Output is high when par. 3-13 Reference Site  = Remote [1] or Linked to hand/auto [0] while the

LCP is in [Auto on] mode.

[122] No alarm Output is high when no alarm is present.

[123] Start command active Output is high when there is an active Start command (i.e. via digital input bus connection or [Hand

on] or [Auto on]), and no Stop or Start command is active.

[124] Running reverse Output is high when the frequency converter is running counter clockwise (the logical product of

the status bits ‘running’ AND ‘reverse’).

[125] Drive in hand mode Output is high when the frequency converter is in Hand on mode (as indicated by the LED light

above [Hand on]).

[126] Drive in auto mode Output is high when the frequency converter is in Hand on mode (as indicated by the LED light

above [Auto on]).

5-40  Function Relay
Array [9]

(Relay 1 [0], Relay 2 [1], Relay 3 [2], Relay 4 [3], Relay 5 [4], Relay 6 [5], Relay 6 [5], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Option: Function:
[0] * No operation

[1] Control ready

[2] Drive ready

[3] Drive rdy/rem ctrl

[4] Enable / no warning

[5] VLT running
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[6] Running / no warning

[7] Run in range/no warn

[8] Run on ref/no warn

[9] Alarm

[10] Alarm or warning

[11] At torque limit

[12] Out of current range

[13] Below current, low

[14] Above current, high

[15] Out of speed range

[16] Below speed, low

[17] Above speed, high

[18] Out of feedb. range

[19] Below feedback, low

[20] Above feedback, high

[21] Thermal warning

[22] Ready,no thermal W

[23] Remote,ready,no TW

[24] Ready, Voltage OK

[25] Reverse

[26] Bus OK

[27] Torque limit & stop

[28] Brake, no brake war

[29] Brake ready, no fault

[30] Brake fault (IGBT)

[31] Relay 123

[32] Mech brake ctrl

[33] Safe stop active

[36] Control word bit 11

[37] Control word bit 12

[38] Motor feedback error

[39] Tracking error

[40] Out of ref range

[41] Below reference, low

[42] Above ref, high

[43] Extended PID Limit

[45] Bus ctrl.

[46] Bus ctrl, 1 if timeout

[47] Bus ctrl, 0 if timeout

[51] MCO controlled

[60] Comparator 0

[61] Comparator 1

[62] Comparator 2

[63] Comparator 3

[64] Comparator 4

[65] Comparator 5

[70] Logic rule 0
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[71] Logic rule 1

[72] Logic rule 2

[73] Logic rule 3

[74] Logic rule 4

[75] Logic rule 5

[80] SL digital output A

[81] SL digital output B

[82] SL digital output C

[83] SL digital output D

[84] SL digital output E

[85] SL digital output F

[120] Local ref active

[121] Remote ref active

[122] No alarm

[123] Start command activ

[124] Running reverse

[125] Drive in hand mode

[126] Drive in auto mode

14-22  Operation Mode

Option: Function:
Use this parameter to specify normal operation; to perform tests; or to initialise all parameters

except par. 15-03 Power Up's, par. 15-04 Over Temp's and par. 15-05 Over Volt's. This function is

active only when the power is cycled to the frequency converter.

Select Normal operation [0] for normal operation of the frequency converter with the motor in the

selected application.

Select Control card test [1] to test the analog and digital inputs and outputs and the +10 V control

voltage. The test requires a test connector with internal connections. Use the following procedure

for the control card test:

1. Select Control card test [1].

2. Disconnect the mains supply and wait for the light in the display to go out.

3. Set switches S201 (A53) and S202 (A54) = ‘ON’ / I.

4. Insert the test plug (see below).

5. Connect to mains supply.

6. Carry out various tests.

7. The results are displayed on the LCP and the frequency converter moves into an infinite

loop.

8. par. 14-22 Operation Mode is automatically set to Normal operation. Carry out a power

cycle to start up in Normal operation after a control card test.

If the test is OK:

LCP read-out: Control Card OK.

Disconnect the mains supply and remove the test plug. The green LED on the Control Card will light

up.

If the test fails:

LCP read-out: Control Card I/O failure.

Replace the frequency converter or Control card. The red LED on the Control Card is turned on. Test

plugs (connect the following terminals to each other): 18 - 27 - 32; 19 - 29 - 33; 42 - 53 - 54
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Select Initialization [2] to reset all parameter values to default settings, except for par. 15-03 Power

Up's, par. 15-04 Over Temp's, and par. 15-05 Over Volt's. The frequency converter will reset during

the next power-up.

par. 14-22 Operation Mode will also revert to the default setting Normal operation [0].

[0] * Normal operation

[1] Control card test

[2] Initialisation

[3] Boot mode

14-50  RFI Filter

Option: Function:
[0] Off Select Off [0] only if the frequency converter is fed by an isolated mains source, i.e. from a special

IT mains source.

In this mode, the internal RFI filter capacitors between chassis and the mains RFI filter circuit are

cut-out to avoid damage of the intermediate circuit and to reduce the ground capacity currents

according to IEC 61800-3.

[1] * On Select On [1] to ensure that the frequency converter complies with EMC standards.

15-43  Software Version

Range: Function:
0 N/A*   [0 - 0 N/A] View the combined SW version (or ‘package version’) consisting of power SW and control SW.
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4.4 Parameter Lists
Changes during operation

”TRUE” means that the parameter can be changed while the frequency converter is in operation and “FALSE” means that the it must be stopped before

a change can be made.

4-Set-up

'All set-up': the parameters can be set individually in each of the four set-ups, i.e. one single parameter can have four different data values.

’1 set-up’: data value will be the same in all set-ups.

Conversion index

This number refers to a conversion figure used when writing or reading to and from the frequency converter.

Conv. index 100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
Conv. factor 1 1/60 1000000 100000 10000 1000 100 10 1 0.1 0.01 0.001 0.0001 0.00001 0.000001

Data type Description Type
2 Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 boolean variables V2
54 Time difference w/o date TimD

See the frequency converter Design Guide for further information about data types 33, 35 and 54.

Parameters for the frequency converter are grouped into various parameter groups for easy selection of the correct parameters for optimized operation

of the frequency converter.

0-xx Operation and Display parameters for basic frequency converter settings

1-xx Load and Motor parameters, includes all load and motor related parameters

2-xx Brake parameters

3-xx References and ramping parameters, includes DigiPot function

4-xx Limits Warnings, setting of limits and warning parameters

5-xx Digital inputs and outputs, includes relay controls

6-xx Analog inputs and outputs

7-xx Controls, setting parameters for speed and process controls

8-xx Communication and option parameters, setting of FC RS485 and FC USB port parameters.

9-xx Profibus parameters

10-xx DeviceNet and CAN Fieldbus parameters

13-xx Smart Logic Control parameters

14-xx Special function parameters
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15-xx Drive information parameters

16-xx Read out parameters

17-xx Encoder Option parameters

32-xx MCO 305 Basic parameters

33-xx MCO 305 Advanced parameters

34-xx MCO Data Readout parameters
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5 General Specifications

Mains supply (L1, L2, L3):

Supply voltage 200-240 V ±10%

Supply voltage FC 301: 380-480 V / FC 302: 380-500 V ±10%

Supply voltage FC 302: 525-690 V ±10%

Supply frequency 50/60 Hz

Max. imbalance temporary between mains phases 3.0 % of rated supply voltage

True Power Factor ( )  0.9 nominal at rated load

Displacement Power Factor (cos ) near unity (> 0.98)

Switching on input supply L1, L2, L3 (power-ups)  7.5 kW maximum 2 times/min.

Switching on input supply L1, L2, L3 (power-ups) 11-75 kW maximum 1 time/min.

Switching on input supply L1, L2, L3 (power-ups)  90 kW maximum 1 time/2 min.

Environment according to EN60664-1 overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical Amperes, 240/500/600/ 690 V maximum.

Motor output (U, V, W):

Output voltage 0 - 100% of supply voltage

Output frequency (0.25-75 kW) FC 301: 0.2 - 1000 Hz / FC 302: 0 - 1000 Hz

Output frequency (90-1000 kW) 0 - 800* Hz

Output frequency in Flux Mode (FC 302 only) 0 - 300 Hz

Switching on output Unlimited

Ramp times 0.01 - 3600 sec.

* Voltage and power dependent

Torque characteristics:

Starting torque (Constant torque) maximum 160% for 60 sec.*

Starting torque maximum 180% up to 0.5 sec.*

Overload torque (Constant torque) maximum 160% for 60 sec.*

Starting torque (Variable torque) maximum 110% for 60 sec.*

Overload torque (Variable torque) maximum 110% for 60 sec.

*Percentage relates to the nominal torque.

Digital inputs:

Programmable digital inputs FC 301: 4 (5) / FC 302: 4 (6)

Terminal number 18, 19, 271), 291), 32, 33,

Logic PNP or NPN

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 5 V DC

Voltage level, logic'1' PNP > 10 V DC

Voltage level, logic '0' NPN2) > 19 V DC

Voltage level, logic '1' NPN2) < 14 V DC

Maximum voltage on input 28 V DC

Pulse frequency range 0 - 110 kHz

(Duty cycle) Min. pulse width 4.5 ms

Input resistance, Ri approx. 4 k
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Safe stop Terminal 373) (Terminal 37 is fixed PNP logic):

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 4 V DC

Voltage level, logic'1' PNP >20 V DC

Nominal input current at 24 V 50 mA rms

Nominal input current at 20 V 60 mA rms

Input capacitance 400 nF

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.

2) Except safe stop input Terminal 37.

3) Terminal 37 is only available in FC 302 and FC 301 A1 with Safe Stop. It can only be used as safe stop input. Terminal 37 is suitable for category 3

installations according to EN 954-1 (safe stop according to category 0 EN 60204-1) as required by the EU Machinery Directive 98/37/EC. Terminal 37

and the Safe Stop function are designed in conformance with EN 60204-1, EN 50178, EN 61800-2, EN 61800-3, and EN 954-1. For correct and safe use

of the Safe Stop function follow the related information and instructions in the Design Guide.

4) FC 302 only.

Analog inputs:

Number of analog inputs 2

Terminal number 53, 54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode Switch S201/switch S202 = OFF (U)

Voltage level FC 301: 0 to + 10/ FC 302: -10 to +10 V (scaleable)

Input resistance, Ri approx. 10 k

Max. voltage ± 20 V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scaleable)

Input resistance, Ri approx. 200 

Max. current 30 mA

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth FC 301: 20 Hz/ FC 302: 100 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
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Pulse/encoder inputs:

Programmable pulse/encoder inputs 2/1

Terminal number pulse/encoder 291), 332) / 323), 333)

Max. frequency at terminal 29, 32, 33 110 kHz (Push-pull driven)

Max. frequency at terminal 29, 32, 33 5 kHz (open collector)

Min. frequency at terminal 29, 32, 33 4 Hz

Voltage level see section on Digital input

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

Pulse input accuracy (0.1 - 1 kHz) Max. error: 0.1% of full scale

Encoder input accuracy (1 - 110 kHz) Max. error: 0.05 % of full scale

The pulse and encoder inputs (terminals 29, 32, 33) are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) FC 302 only

2) Pulse inputs are 29 and 33

3) Encoder inputs: 32 = A, and 33 = B

Digital output:

Programmable digital/pulse outputs 2

Terminal number 27, 29 1)

Voltage level at digital/frequency output 0 - 24 V

Max. output current (sink or source) 40 mA

Max. load at frequency output 1 k

Max. capacitive load at frequency output 10 nF

Minimum output frequency at frequency output 0 Hz

Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1 % of full scale

Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Analog output:

Number of programmable analog outputs 1

Terminal number 42

Current range at analog output 0/4 - 20 mA

Max. load GND - analog output 500 

Accuracy on analog output Max. error: 0.5 % of full scale

Resolution on analog output 12 bit

The analogue output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, 24 V DC output:

Terminal number 12, 13

Output voltage 24 V +1, -3 V

Max. load FC 301: 130 mA/ FC 302: 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs.

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5 V ±0.5 V

Max. load 15 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, RS 485 serial communication:

Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61 Common for terminals 68 and 69

The RS 485 serial communication circuit is functionally separated from other central circuits and galvanically isolated from the supply voltage (PELV).
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Control card, USB serial communication:

USB standard 1.1 (Full speed)

USB plug USB type B “device” plug

Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

The USB ground connection is not galvanically isolated from protection earth. Use only an isolated laptop as PC connection to the USB connector on

the frequency converter.

Relay outputs:

Programmable relay outputs FC 301  7.5 kW: 1 / FC 302 all kW: 2

Relay 01 Terminal number 1-3 (break), 1-2 (make)

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) (Inductive load @ cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A

Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1A

Relay 02 (FC 302 only) Terminal number 4-6 (break), 4-5 (make)

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) Overvoltage cat. II 400 V AC, 2 A

Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load @ cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1A

Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load @ cos  0.4) 240 V AC, 0.2A

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A

Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA

Environment according to EN 60664-1 overvoltage category III/pollution degree 2

1) IEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category II

3) UL applications 300 V AC 2A

Cable lengths and cross sections for control cables*:

Max. motor cable length, screened FC 301: 50 m / FC 301 (A1): 25 m/ FC 302: 150 m

Max. motor cable length, unscreened FC 301: 75 m / FC 301 (A1): 50 m/ FC 302: 300 m

Maximum cross section to control terminals, flexible/ rigid wire without cable end sleeves 1.5 mm2/16 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves 1 mm2/18 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves with collar 0.5 mm2/20 AWG

Minimum cross section to control terminals 0.25 mm2/ 24 AWG

* Power cables, see tables in section “Electrical Data” of the Design Guide
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For more information, see section Electrical Data in the VLT AutomationDrive Design Guide, MG.33.BX.YY.

Control card performance:

Scan interval FC 301: 5 ms / FC 302: 1 ms

Control characteristics:

Resolution of output frequency at 0 - 1000 Hz +/- 0.003 Hz

Repeat accuracy of Precise start/stop (terminals 18, 19) ± 0.1 msec

System response time (terminals 18, 19, 27, 29, 32, 33)  2 ms

Speed control range (open loop) 1:100 of synchronous speed

Speed control range (closed loop) 1:1000 of synchronous speed

Speed accuracy (open loop) 30 - 4000 rpm: error ±8 rpm

Speed accuracy (closed loop), depending on resolution of feedback device 0 - 6000 rpm: error ±0.15 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure IP 201)/ Type 1, IP 212)/ Type 1, IP 55/ Type 12, IP 66

Vibration test 1.0 g

Max. relative humidity 5% - 93%(IEC 721-3-3; Class 3K3 (non-condensing) during operation

Aggressive environment (IEC 60068-2-43) H2S test class Kd

Ambient temperature3) Max. 50 °C (24-hour average maximum 45 °C)

1) Only for  3.7 kW (200 - 240 V),  7.5 kW (400 - 480/ 500 V)

2) As enclosure kit for  3.7 kW (200 - 240 V),  7.5 kW (400 - 480/ 500 V)

3) Derating for high ambient temperature, see special conditions in the Design Guide

Minimum ambient temperature during full-scale operation 0 °C

Minimum ambient temperature at reduced performance - 10 °C

Temperature during storage/transport -25 - +65/70 °C

Maximum altitude above sea level without derating 1000 m

Derating for high altitude, see special conditions in the Design Guide

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions in the AF-650 GP Design Guide.

Protection and Features:

• Electronic thermal motor protection against overload.

• Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches a predefined level. An overload

temperature cannot be reset until the temperature of the heatsink is below the values stated in the tables on the following pages (Guideline -

these temperatures may vary for different power sizes, frame sizes, enclosure ratings etc.).

• The frequency converter is protected against short-circuits on motor terminals U, V, W.

• If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

• Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high.

• The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and

low motor speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and/ or change the switching

pattern in order to ensure the performance of the drive.
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6 Troubleshooting

6.1.1 Warnings/Alarm Messages 

A warning or an alarm is signalled by the relevant LED on the front of the frequency converter and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages

may be critical, but are not necessarily so.

In the event of an alarm, the frequency converter will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in three ways:

1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional fieldbus.

NB!

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, meaning that the mains supply must be switched off before the alarm can be reset. After being

switched back on, the frequency converter is no longer blocked and may be reset as described above once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in par. 14-20 Reset Mode (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or else that

you can specify whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in par. 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning

flash. Once the problem has been rectified, only the alarm continues flashing until the frequency converter is reset.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

1 10 Volts low X    
2 Live zero error (X) (X) par. 6-01 Live Zero Time-

out Function
3 No motor (X) par. 1-80 Function at

Stop
4 Mains phase loss (X) (X) (X) par. 14-12 Function at

Mains Imbalance
5 DC link voltage high X    
6 DC link voltage low X
7 DC over-voltage X X   
8 DC under voltage X X
9 Inverter overloaded X X   
10 Motor ETR over temperature (X) (X) par. 1-90 Motor Thermal

Protection
11 Motor thermistor over temperature (X) (X)  par. 1-90 Motor Thermal

Protection
12 Torque limit X X
13 Over Current X X X  
14 Earth Fault X X X
15 Hardware mismatch X X
16 Short Circuit X X
17 Control word time-out (X) (X) par. 8-04 Control Word

Timeout Function
22 Hoist Mech. Brake
23 Internal Fan Fault X
24 External Fan Fault X par. 14-53 Fan Monitor
25 Brake resistor short-circuited X
26 Brake resistor power limit (X) (X) par. 2-13 Brake Power

Monitoring
27 Brake chopper short-circuited X X
28 Brake check (X) (X) par. 2-15 Brake Check
29 Heatsink temp X X X
30 Motor phase U missing (X) (X) (X) par. 4-58 Missing Motor

Phase Function
31 Motor phase V missing (X) (X) (X) par. 4-58 Missing Motor

Phase Function
32 Motor phase W missing (X) (X) (X) par. 4-58 Missing Motor

Phase Function
33 Inrush Fault X X
34 Fieldbus communication fault X X
36 Mains failure X X
38 Internal Fault X X
39 Heatsink sensor X X
40 Overload of Digital Output Terminal 27 (X) par. 5-00 Digital I/O

Mode, par. 5-01 Terminal
27 Mode

41 Overload of Digital Output Terminal 29 (X) par. 5-00 Digital I/O
Mode, par. 5-02 Terminal

29 Mode
42 Overload of Digital Output On X30/6 (X) par. 5-32 Term X30/6

Digi Out (MCB 101)
42 Overload of Digital Output On X30/7 (X) par. 5-33 Term X30/7

Digi Out (MCB 101)
46 Pwr. card supply X X
47 24 V supply low X X X
48 1.8 V supply low X X
49 Speed limit X
50 AMA calibration failed X
51 AMA check Unom and Inom X
52 AMA low Inom X
53 AMA motor too big X

Table 6.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

54 AMA motor too small X
55 AMA parameter out of range X
56 AMA interrupted by user X
57 AMA time-out X
58 AMA internal fault X X
59 Current limit X
61 Tracking Error (X) (X) par. 4-30 Motor Feed-

back Loss Function
62 Output Frequency at Maximum Limit X

63 Mechanical Brake Low (X) par. 2-20 Release Brake
Current

64 Voltage Limit X

65 Control Board Over-temperature X X X
66 Heat sink Temperature Low X
67 Option Configuration has Changed X
68 Safe Stop (X) (X)1) par. 5-19 Terminal 37

Safe Stop
69 Pwr. Card Temp X X
70 Illegal FC configuration X
71 PTC 1 Safe Stop X X1) par. 5-19 Terminal 37

Safe Stop
72 Dangerous Failure X1) par. 5-19 Terminal 37

Safe Stop
73 Safe Stop Auto Restart
77 Reduced power mode X par. 14-59 Actual Num-

ber of Inverter Units
79 Illegal PS config X X
80 Drive Initialized to Default Value X
81 CSIV corrupt
82 CSIV parameter error
85 Profibus/Profisafe Error
90 Encoder Loss (X) (X) par. 17-61 Feedback

Signal Monitoring
91 Analogue input 54 wrong settings X S202
100-199 See Operating Instructions for MCO 305
243 Brake IGBT X X
244 Heatsink temp X X X
245 Heatsink sensor X X
246 Pwr.card supply X X
247 Pwr.card temp X X
248 Illegal PS config X X
250 New spare part X par. 14-23 Typecode

Setting
251 New Type Code X X

Table 6.2: Alarm/Warning code list

(X) Dependent on parameter

1) Can not be Auto reset via par. 14-20 Reset Mode

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital

input (Par. 5-1* [1]). The origin event that caused an alarm cannot damage the frequency converter or cause dangerous conditions. A trip lock is an

action when an alarm occurs, which may cause damage to frequency converter or connected parts. A Trip Lock situation can only be reset by a power

cycling.

LED indication
Warning yellow
Alarm flashing red

Trip locked yellow and red
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Alarm Word Extended Status Word
Bit Hex Dec Alarm Word Alarm Word 2 Warning Word Warning

Word 2
Extended
Status Word

0 00000001 1 Brake Check ServiceTrip, Read/
Write

Brake Check Ramping

1 00000002 2 Pwr. Card Temp ServiceTrip, (re-
served)

Pwr. Card Temp  AMA Running

2 00000004 4 Earth Fault ServiceTrip, Type-
code/Sparepart

Earth Fault Start CW/CCW

3 00000008 8 Ctrl.Card Temp ServiceTrip, (re-
served)

Ctrl.Card Temp  Slow Down

4 00000010 16 Ctrl. Word TO ServiceTrip, (re-
served)

Ctrl. Word TO Catch Up

5 00000020 32 Over Current  Over Current  Feedback High
6 00000040 64 Torque Limit Torque Limit Feedback Low
7 00000080 128 Motor Th Over  Motor Th Over  Output Current High
8 00000100 256 Motor ETR Over Motor ETR Over Output Current Low
9 00000200 512 Inverter Overld.  Inverter Overld.  Output Freq High
10 00000400 1024 DC under Volt DC under Volt Output Freq Low
11 00000800 2048 DC over Volt  DC over Volt  Brake Check OK
12 00001000 4096 Short Circuit DC Voltage Low Braking Max
13 00002000 8192 Inrush Fault  DC Voltage High  Braking
14 00004000 16384 Mains ph. Loss Mains ph. Loss Out of Speed Range
15 00008000 32768 AMA Not OK  No Motor  OVC Active
16 00010000 65536 Live Zero Error Live Zero Error AC Brake
17 00020000 131072 Internal Fault KTY error 10V Low KTY Warn Password Timelock
18 00040000 262144 Brake Overload Fans error Brake Overload Fans Warn Password Protection
19 00080000 524288 U phase Loss ECB error Brake Resistor ECB Warn  
20 00100000 1048576 V phase Loss Brake IGBT
21 00200000 2097152 W phase Loss  Speed Limit   
22 00400000 4194304 Fieldbus Fault Fieldbus Fault Unused
23 00800000 8388608 24 V Supply Low  24V Supply Low  Unused
24 01000000 16777216 Mains Failure Mains Failure Unused
25 02000000 33554432 1.8V Supply Low  Current Limit  Unused
26 04000000 67108864 Brake Resistor Low Temp Unused
27 08000000 134217728 Brake IGBT  Voltage Limit  Unused
28 10000000 268435456 Option Change Encoder loss Unused
29 20000000 536870912 Drive Initialized  Output freq. lim.  Unused
30 40000000 1073741824 Safe Stop (A68) PTC 1 Safe Stop

(A71)
Safe Stop (W68) PTC 1 Safe

Stop (W71)
Unused

31 80000000 2147483648 Mech. brake low Dangerous Failure
(A72)

Extended Status Word  Unused

Table 6.3: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional fieldbus for diagnose. See alsopar. 16-94 Ext.

Status Word.

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is over-

loaded. Max. 15 mA or minimum 590 .

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in par.

6-10 Terminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current, par.

6-20 Terminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Current

respectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the frequency converter.

WARNING/ALARM 4, Mains phase loss:

A phase is missing on the supply side, or the mains voltage imbalance is

too high.

This message also appears in case of a fault in the input rectifier on the

frequency converter.

Check the supply voltage and supply currents to the frequency converter.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the overvoltage limit

of the control system. The frequency converter is still active.

WARNING 6, DC link voltage low

The intermediate circuit voltage (DC) is below the undervoltage limit of

the control system. The frequency converter is still active.

WARNING/ALARM 7, DC over voltage:

If the intermediate circuit voltage exceeds the limit, the frequency con-

verter trips after a time.

Possible corrections:

Connect a brake resistor

Extend the ramp time

Activate functions in par. 2-10 Brake Function

Increase par. 14-26 Trip Delay at Inverter Fault
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Alarm/warning limits:
3 x 200 - 240
V

3 x 380 - 500
V

3 x 525 - 600 V

[VDC] [VDC] [VDC]
Undervoltage 185 373 532
Voltage warning low 205 410 585
Voltage warning
high (w/o brake - w/
brake)

390/405 810/840 943/965

Overvoltage 410 855 975
    
The voltages stated are the intermediate circuit voltage of the fre-
quency converter with a tolerance of ± 5 %. The corresponding
mains voltage is the intermediate circuit voltage (DC-link) divided
by 1.35

WARNING/ALARM 8, DC under voltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning

low” limit (see table above), the frequency converter checks if 24 V back-

up supply is connected.

If no 24 V backup supply is connected, the frequency converter trips after

a given time depending on the unit.

To check whether the supply voltage matches the frequency converter,

see General Specifications.

WARNING/ALARM 9, Inverter overloaded:

The frequency converter is about to cut out because of an overload (too

high current for too long). The counter for electronic, thermal inverter

protection gives a warning at 98% and trips at 100%, while giving an

alarm. You  cannot reset the frequency converter until the counter is be-

low 90%.

The fault is that the frequency converter is overloaded by more than

100% for too long.

WARNING/ALARM 10, Motor ETR over temperature:

According to the electronic thermal protection (ETR), the motor is too hot.

You can choose if you want the frequency converter to give a warning or

an alarm when the counter reaches 100% in par. 1-90 Motor Thermal

Protection. The fault is that the motor is overloaded by more than 100%

for too long. Check that the motor par. 1-24 Motor Current is set correctly.

WARNING/ALARM 11, Motor thermistor over temp:

The thermistor or the thermistor connection is disconnected. You can

choose if you want the frequency converter to give a warning or an alarm

when the counter reaches 100% in par. 1-90 Motor Thermal Protection.

Check that the thermistor is connected correctly between terminal 53 or

54 (analog voltage input) and terminal 50 (+ 10 V supply), or between

terminal 18 or 19 (digital input PNP only) and terminal 50. If aKTY sen-

soris used, check for correct connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 Torque Limit Motor

Mode (in motor operation) or the torque is higher than the value in par.

4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, Over Current:

The inverter peak current limit (approx. 200% of the rated current) is

exceeded. The warning will last approx. 8-12 sec., then the frequency

converter trips and issues an alarm. Turn off the frequency converter and

check if the motor shaft can be turned and if the motor size matches the

frequency converter.

If extended mechanical brake control is selected, trip can be reset exter-

nally.

ALARM 14, Earth fault:

There is a discharge from the output phases to earth, either in the cable

between the frequency converter and the motor or in the motor itself.

Turn off the frequency converter and remove the earth fault.

ALARM 15, Incomplete hardware:

A fitted option is not handled by the present control board (hardware or

software).

ALARM 16, Short-circuit

There is short-circuiting in the motor or on the motor terminals.

Turn off the frequency converter and remove the short-circuit.

WARNING/ALARM 17, Control word timeout:

There is no communication to the frequency converter.

The warning will only be active when par. 8-04 Control Word Timeout

Function is NOT set to OFF.

If par. 8-04 Control Word Timeout Function is set to Stop and Trip, a

warning appears and the frequency converter ramps down until it trips,

while giving an alarm.

par. 8-03 Control Word Timeout Time could possibly be increased.

WARNING 23, Internal fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in par.

14-53 Fan Monitor (set to [0] Disabled).

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in par.

14-53 Fan Monitor (set to [0] Disabled).

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the

brake function is disconnected and the warning appears. The frequency

converter still works, but without the brake function. Turn off the fre-

quency converter and replace the brake resistor (see par. 2-15 Brake

Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,

as a mean value over the last 120 s, on the basis of the resistance value

of the brake resistor (par. 2-11 Brake Resistor (ohm)) and the intermedi-

ate circuit voltage. The warning is active when the dissipated braking

power is higher than 90%. If  Trip [2] has been selected in par.

2-13 Brake Power Monitoring, the frequency converter cuts out and is-

sues this alarm, when the dissipated braking power is higher than 100%.

ALARM/ WARNING 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,

the brake function disconnects and the warning comes up. The frequency

converter is still able to run, but since the brake transistor has short-

circuited, substantial power is transmitted to the brake resistor, even if it

is inactive.

Turn off the frequency converter and remove the brake resistor.

This alarm/ warning could also occur should the brake resistor overheat.

Terminal 104 to 106 are available as brake resistor. Klixon inputs, see

section Brake Resistor Temperature Switch.

Warning: There is a risk of substantial power being

transmitted to the brake resistor if the brake transistor

is short-circuited.
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ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

ALARM 29, Drive over temperature:

If the enclosure is IP 20 or IP 21/Type 1, the cut-out temperature of the

heat-sink is 95 oC +5 oC. The temperature fault cannot be reset, until the

temperature of the heatsink is below 70 oC +5 oC.

The fault could be:

- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:

Motor phase U between the frequency converter and the the motor is

missing.

Turn off the frequency converter and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the frequency converter and the motor is missing.

Turn off the frequency converter and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase W.

ALARM 33, Inrush fault:

Too many power ups have occured within a short time period. See the

chapter General Specifications for the allowed number of power ups with-

in one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The fieldbus on the communication option card is not working correctly.

Please check parameters associated with the module and make sure

module is properly inserted in Slot A of the drive.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency

converter is lost and par. 14-10 Mains Failure is NOT set to OFF. Possible

correction: check the fuses to the frequency converter

ALARM 38, Internal fault:

By this alarm it may be necessary to contact your Danfoss supplier. Some

typical alarm messages:

0 The serial port cannot be initialized. Serious hardware
failure

256 The power EEPROM data is defect or too old
512 The control board EEPROM data is defect or too old
513 Communication time out Reading EEPROM data
514 Communication time out Reading EEPROM data
515 The Application Orientated Control cannot recognize the

EEPROM data
516 Cannot write write to the EEPROM because a write com-

mand is on progress
517 The write command is under time out
518 Failure in the EEPROM
519 Missing or invalid BarCode data in EEPROM 1024 – 1279

CAN telegram cannot be sent. (1027 indicate a possible
hardware failure)

1281 Digital Signal Processor flash time-out
1282 Power micro software version mismatch
1283 Power EEPROM data version mismatch
1284 Cannot read Digital Signal Processor software version
1299 Option SW in slot A is too old
1300 Option SW in slot B is too old
1311 Option SW in slot C0 is too old
1312 Option SW in slot C1 is too old
1315 Option SW in slot A is not supported (not allowed)
1316 Option SW in slot B is not supported (not allowed)
1317 Option SW in slot C0 is not supported (not allowed)
1318 Option SW in slot C1 is not supported (not allowed)

1536 An exception in the Application Orientated Control is
registered. Debug information written in LCP

1792 DSP watchdog is active. Debugging of power part data
Motor Orientated Control data not transferred correctly

2049 Power data restarted
2315 Missing SW version from power unit
2816 Stack overflow Control board module
2817 Scheduler slow tasks
2818 Fast tasks
2819 Parameter thread
2820 LCP stack overflow

2821 Serial port overflow
2822 USB port overflow

3072-512
2

Parameter value is outside its limits. Perform a initiali-
zation. Parameter number causing the alarm: Subtract
the code from 3072. Ex Error code 3238: 3238-3072 =
166 is outside the limit

5123 Option in slot A: Hardware incompatible with Control
board hardware

5124 Option in slot B: Hardware incompatible with Control
board hardware

5125 Option in slot C0: Hardware incompatible with Control
board hardware

5126 Option in slot C1: Hardware incompatible with Control
board hardware

5376-623
1

Out of memory

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connec-

tion. Check par. 5-00 Digital I/O Mode and par. 5-01 Terminal 27 Mode.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-

tion. Check par. 5-00 Digital I/O Mode and par. 5-02 Terminal 29 Mode.

WARNING 42, Overload of Digital Output On X30/6 :

Check the load connected to X30/6 or remove short-circuit connection.

Check par. 5-32 Term X30/6 Digi Out (MCB 101).

WARNING 42, Overload of Digital Output On X30/7 :

Check the load connected to X30/7 or remove short-circuit connection.

Check par. 5-33 Term X30/7 Digi Out (MCB 101).

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

Contact your Danfoss supplier.

WARNING 48, 1.8 V supply low:

Contact your Danfoss supplier.

WARNING 49, Speed limit:

The speed is not within the specified range in par. 4-11 Motor Speed Low

Limit [RPM] and par. 4-13 Motor Speed High Limit [RPM].

ALARM 50, AMA calibration failed:

Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:

The setting of motor voltage, motor current, and motor power is pre-

sumably wrong. Check the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:

The motor is too small for the AMA to be carried out.
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ALARM 55, AMA par. out of range:

The motor parameter values found from the motor are outside acceptable

range.

ALARM 56, AMA interrupted by user:

The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried

out. Please note that repeated runs may heat the motor to a level where

the resistance Rs and Rr are increased. In most cases, however, this is

not critical.

ALARM 58, AMA internal fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

The current is higher than the value in par. 4-18 Current Limit.

WARNING 61, Tracking Error:

An error between calculated speed and speed measurement from feed-

back device. The function Warning/Alarm/Disabling setting is in par.

4-30 Motor Feedback Loss Function. Accepted error setting in par.

4-31 Motor Feedback Speed Error and the allowed time the error occur

setting in par. 4-32 Motor Feedback Loss Timeout. During a commission-

ing procedure the function may be effective.

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is higher than the value set in par. 4-19 Max Output

Frequency

ALARM 63, Mechanical Brake Low:

The actual motor current has not exceeded the “release brake” current

within the “Start delay” time window.

WARNING 64, Voltage Limit:

The load and speed combination demands a motor voltage higher than

the actual DC link voltage.

WARNING/ALARM/TRIP 65, Control Card Over Temperature:

Control card over temperature: The cut-out temperature of the control

card is 80° C.

WARNING 66, Heatsink Temperature Low:

The heat sink temperature is measured as 0° C. This could indicate that

the temperature sensor is defect and thus the fan speed is increased to

the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last

power down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 V

DC to T-37, then send a reset signal (via Bus, Digital I/O, or by pressing

[RESET]).

WARNING 68, Safe Stop:

Safe Stop has been activated. Normal operation is resumed when Safe

Stop is disabled. Warning: Automatic Restart!

ALARM 70, Illegal FC Configuration:

Actual combination of control board and power board is illegal.

ALARM 71, PTC 1 Safe Stop:

Safe Stop has been activated from the MCB 112 PTC Thermistor Card

(motor too warm). Normal operation can be resumed when the MCB 112

applies 24 V DC to T-37 again (when the motor temperature reaches an

acceptable level) and when the Digital Input from the MCB 112 is deac-

tivated. When that happens, a reset signal must be is be sent (via Bus,

Digital I/O, or by pressing [RESET]).

WARNING 71, PTC 1 Safe Stop:

Safe Stop has been activated from the MCB 112 PTC Thermistor Card

(motor too warm). Normal operation can be resumed when the MCB 112

applies 24 V DC to T-37 again (when the motor temperature reaches an

acceptable level) and when the Digital Input from the MCB 112 is deac-

tivated. Warning: Automatic Restart.

ALARM 72, Dangerous Failure:

Safe Stop with Trip Lock. Unexpected signal levels on Safe Stop and Dig-

ital Input from the MCB 112 PTC Thermistor Card.

ALARM 80, Drive Initialised to Default Value:

Parameter settings are initialised to default setting after a manual (three-

finger) reset.

ALARM 90, Encoder loss:

Check the connection to encoder option and eventually replace the MCB

102.

ALARM 91, Analogue Input 54 Wrong Settings:

Switch S202 has to be set in position OFF (voltage input) when a KTY

sensor is connected to analogue input terminal 54.

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The fre-

quency converter type code must be restored in the EEPROM. Select the

correct type code in par. 14-23 Typecode Setting according to the label

on unit. Remember to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The Frequency Converter has got a new type code.
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Automatic Motor Adaptation (ama) 33, 42

B
Brake Check 2-15 49

Brake Control 101

Brake Function 2-10 47

Brake Power Limit (kw) 2-12 48

Brake Power Monitoring 2-13 48

Brake Release Time 2-25 51

Brake Resistor (ohm) 2-11 48

C
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Communication Option 102
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Control Cables 31

Control Cables 30
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Cooling 45

Cooling Conditions 14

D
Dc Backup 3
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Devicenet 3
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F
Function Relay 5-40 59

Fuses 23

G
Gain Boost Factor 2-28 51

General Warning 8

Graphical Display 37

I
Intermediate Circuit 100

Ip21 / Type 1 3

J
[Jog Speed Hz] 3-11 52

K
Kty Sensor 101

L
Language 0-01 40

Language Package 1 40

Language Package 2 40

Language Package 3 40

Language Package 4 40

Lcp Copy 0-50 44

Leakage Current 8

Leds 37, 38

Local Control Panel 38

M
Main Reactance 42

Mains Supply (l1, L2, L3) 91

Maximum Reference 3-03 43

Mct 10 3

Mechanical Brake Control 35

Mechanical Dimensions 11

Mechanical Mounting 14

Minimum Reference 3-02 43

Motor Connection 20

Motor Current 1-24 41

Motor Frequency 1-23 41

Motor Name Plate 33

Motor Nominal Speed 1-25 41

Motor Output 91

[Motor Power Kw] 1-20 40

Motor Protection 45, 95

Motor Speed Unit 0-02 44
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1 How to Read these Operating Instructions

VLT AutomationDrive

Operating Instructions

Software version: 5.8x

   

These Operating Instructions can be used for all VLT AutomationDrive frequency converters with software version 5.8x.

The software version number can be seen from par. 15-43 Software Version.

1.1.1 How to Read these Operating Instructions

VLT AutomationDrive is designed to provide high shaft performance on electrical motors. Please read this manual carefully for proper use. Incorrect

handling of the frequency converter may cause improper operation of the frequency converter or related equipment, shorten lifetime or cause other

troubles.

These Operating Instructions will help you get started, install, program, and troubleshoot your VLT AutomationDrive.

The VLT AutomationDrive comes in twoshaft performance levels. FC 301 ranges from scalar (U/f) to VVC+ and handles asynchronous motors only. FC

302 is a high performance frequency converter for asynchronous as well as permanent motors and handles various kinds of motor control principles such

as scalar (U/f), VVC+ and Flux vector motor control.

These Operating Instructions cover both FC 301 and FC 302. Where information covers both series, we refer to FC 300. Otherwise, we refer specifically

to either FC 301 or FC 302.

Chapter 1, How to Read these Operating Instructions, introduces the manual and informs you about the approvals, symbols, and abbreviations

used in this literature.

Chapter 2, Safety Instructions and General Warnings, entails instructions on how to handle the FC 300 correctly.

Chapter 3, How to Install, guides you through mechanical and technical installation.

Chapter 4, How to Programme, shows you how to operate and programme the FC 300 via the LCP.

Chapter 5, General Specifications, contains technical data about FC 300.

Chapter 6, Troubleshooting, assists you in solving problems that may occur when using FC 300.

Available Literature for FC 300

- The VLT AutomationDrive Operating Instructions provide the neccessary information for getting the drive up and running.

- The VLT AutomationDrive Design Guide entails all technical information about the drive design and applications including encoder, resolver and

relay options.

- The VLT AutomationDrive Profibus Operating Instructions provide the information required for controlling, monitoring and programming the

drive via a Profibus  fieldbus.

- The VLT AutomationDrive DeviceNet Operating Instructions provide the information required for controlling, monitoring and programming the

drive via a DeviceNet  fieldbus.

- The VLT AutomationDrive MCT 10  Operating Instructions provide information for installation and use of the software on a PC.

- The VLT AutomationDrive IP21 / Type 1 Instruction provides information for installing the IP21 / Type 1 option.

- The VLT AutomationDrive 24 V DC Backup Instruction provides information for installing the 24 V DC Backup option.

Danfoss technical literature is also available online at www.danfoss.com/drives.
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1.1.2 Approvals 

1.1.3 Symbols 

Symbols used in this Operating Instructions.

NB!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

Indicates default setting
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1.1.4 Abbreviations 

Alternating current AC
American wire gauge AWG
Ampere/AMP A
Automatic Motor Adaptation AMA
Current limit ILIM

Degrees Celsius C
Direct current DC
Drive Dependent D-TYPE
Electro Magnetic Compatibility EMC
Electronic Thermal Relay ETR
Frequency Converter FC
Gram g
Hertz Hz
Kilohertz kHz
Local Control Panel LCP
Meter m
Millihenry Inductance mH
Milliampere mA
Millisecond ms
Minute min
Motion Control Tool MCT
Nanofarad nF
Newton Meters Nm
Nominal motor current IM,N

Nominal motor frequency fM,N

Nominal motor power PM,N

Nominal motor voltage UM,N

Parameter par.
Protective Extra Low Voltage PELV
Printed Circuit Board PCB
Rated Inverter Output Current IINV

Revolutions Per Minute RPM
Regenerative terminals Regen
Second s
Synchronous Motor Speed ns

Torque limit TLIM

Volts V
The maximum output current IVLT,MAX

The rated output current supplied by the frequency converter IVLT,N

1.1.5 Disposal Instruction 

Equipment containing electrical components may not be disposed of together with domestic
waste.
It must be separately collected with electrical and electronic waste according to local and cur-
rently valid legislation.
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2 Safety Instructions and General Warning

The DC link capacitors remain charged after power has been disconnected. To avoid electrical shock hazard, disconnect the frequency

converter from mains before carrying out maintenance. When using a PM-motor, make sure it is disconnected. Before doing service

on the frequency converter wait at least the amount of time indicated below:

Voltage Power Waiting Time

200 - 240 V 0.25 - 3.7 kW 4 minutes

 5.5 - 37 kW 15 minutes

380 - 500 V 0.37 - 7.5 kW 4 minutes

 11 - 75 kW 15 minutes

525 - 600 V 0.75 - 7.5 kW 4 minutes

 11 - 75 kW 15 minutes

525 - 690 V 11 - 75 kW 15 minutes

2.1.1 High Voltage 

The voltage of the frequency converter is dangerous whenever the frequency converter is connected to mains. Incorrect installation

or operation of the motor or frequency converter may cause damage to the equipment, serious personal injury or death. The instructions

in this manual must consequently be observed, as well as applicable local and national rules and safety regulations.

Installation in high altitudes

380 - 500 V: At altitudes above 3 km, please contact Danfoss regarding PELV.

525 - 690 V: At altitudes above 2 km, please contact Danfoss regarding PELV.

2.1.2 Safety Precautions

The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency

converter or fieldbus may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this

manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations

1. The mains supply to the frequency converter must be disconnected whenever repair work is to be carried out. Check that the mains supply has

been disconnected and that the necessary time has elapsed before removing motor and mains supply plugs.

2. The [OFF] button on the control panel of the frequency converterr does not disconnect the mains supply and consequently it must not be used

as a safety switch.

3. The equipment must be properly earthed, the user must be protected against supply voltage and the motor must be protected against overload

in accordance with applicable national and local regulations.

4. The earth leakage current exceeds 3.5 mA.

5. Protection against motor overload is not included in the factory setting. If this function is desired, set par.1-90 Motor Thermal Protection to data

value ETR trip 1 [4] or data value ETR warning 1 [3].

6. Do not remove the plugs for the motor and mains supply while the frequency converter is connected to mains. Check that the mains supply has

been disconnected and that the necessary time has elapsed before removing motor and mains plugs.
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7. Please note that the frequency converter has more voltage sources than L1, L2 and L3, when load sharing (linking of DC intermediate circuit)

or external 24 V DC are installed. Check that all voltage sources have been disconnected and that the necessary time has elapsed before

commencing repair work.

Warning against unintended start

1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the frequency converter

is connected to mains. If personal safety considerations (e.g. risk of personal injury caused by contact with moving machine parts following an

unintentional start) make it necessary to ensure that no unintended start occurs, these stop functions are not sufficient. In such cases the mains

supply must be disconnected or the Safe Stop function must be activated.

2. The motor may start while setting the parameters. If this means that personal safety may be compromised (e.g. personal injury caused by

contact with moving machine parts), motor starting must be prevented, for instance by use of the Safe Stop function or secure disconnection

of the motor connection.

3. A motor that has been stopped with the mains supply connected, may start if faults occur in the electronics of the frequency converter, through

temporary overload or if a fault in the power supply grid or motor connection is remedied. If unintended start must be prevented for personal

safety reasons (e.g. risk of injury caused by contact with moving machine parts), the normal stop functions of the frequency converter are not

sufficient. In such cases the mains supply must be disconnected or the Safe Stop function must be activated.

NB!

When using the Safe Stop function, always follow the instructions in the Safe Stop section of the VLT AutomationDrive Design Guide.

4. Control signals from, or internally within, the frequency converter may in rare cases be activated in error, be delayed or fail to occur entirely.

When used in situations where safety is critical, e.g. when controlling the electromagnetic brake function of a hoist application, these control

signals must not be relied on exclusively.

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic back up.

Systems where frequency converters are installed must, if necessary, be equipped with additional monitoring and protective devices according to the

valid safety regulations, e.g law on mechanical tools, regulations for the prevention of accidents etc. Modifications on the frequency converters by means

of the operating software are allowed.

Hoisting applications:

The frequency converter functions for controlling mechanical brakes cannot be considered as a primary safety circuit. There must always be a redundancy

for controlling external brakes.

Protection Mode

Once a hardware limit on motor current or dc-link voltage is exceeded the drive will enter “Protection mode”. “Protection mode” means a change of the

PWM modulation strategy and a low switching frequency to minimize losses. This continues 10 sec after the last fault and increases the reliability and

the robustness of the drive while re-establishing full control of the motor.

In hoist applications “Protection mode” is not usable because the drive will usually not be able to leave this mode again and therefore it will extend the

time before activating the brake – which is not recommendable.

The “Protection mode” can be disabled by setting par. 14-26 Trip Delay at Inverter Fault to zero which means that the drive will trip immediately if one

of the hardware limits is exceeded.

NB!

It is recommended to disable protection mode in hoisting applications (par. 14-26 Trip Delay at Inverter Fault = 0)
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2.1.3 General Warning 

Warning:

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as load-sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic back-up.

Using VLT AutomationDrive: wait at least 15 minutes.

Shorter time is allowed only if indicated on the nameplate for the specific unit.

Leakage Current

The earth leakage current from the frequency converter exceeds 3.5 mA. To ensure that the earth cable has a good mechanical

connection to the earth connection (terminal 95), the cable cross section must be at least 10 mm2 or 2 times rated earth wires termi-

nated separately.

Residual Current Device

This product can cause a D.C. current in the protective conductor. Where a residual current device (RCD) is used for extra protection,

only an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02.

Protective earthing of the VLT AutomationDrive and the use of RCD's must always follow national and local regulations.

NB!

For vertical lifting or hoisting applications it is strongly recommended to ensure that the load can be stopped in case of an emergency

or a malfunction of a single part such as a contactor, etc.

If the frequency converter is in alarm mode or in an over voltage situation, the mechanical brake cuts in.

2.1.4 Before Commencing Repair Work 

1. Disconnect the frequency converter from mains

2. Disconnect DC bus terminals 88 and 89 from load share applications

3. Wait for discharge of the DC-link. See period of time on the warning label

4. Remove motor cable

2.1.5 Safe Stop of FC 300

The FC 302, and also the FC 301 in A1 enclosure, can perform the safety function Safe Torque Off (As defined by IEC 61800-5-2) or Stop Category 0 (as

defined in EN 60204-1).

FC 301 A1 enclosure: When Safe Stop is included in the drive, position 18 of Type Code must be either T or U. If position 18 is B or X, Safe Stop Terminal

37 is not included!

Example:

Type Code for FC 301 A1 with Safe Stop: FC-301PK75T4Z20H4TGCXXXSXXXXA0BXCXXXXD0

It is designed and approved suitable for the requirements of :

- Safety Cat. 3 (EN 954-1) / PL “d” (ISO 13849-1)

- Performance Level "d" in ISO EN 13849-1

- SIL 2 Capability in IEC 61508 and EN 61800-5-2

- SILCL 2 in EN 61062

This functionality is called Safe Stop. Prior to integration and use of Safe Stop in an installation, a thorough risk analysis on the installation must be carried

out in order to determine whether the Safe Stop functionality and safety levels are appropriate and sufficient.
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After installation of Safe Stop, a commissioning test as specified in section Safe Stop Commissioning Test  of the Design Guide must

be performed. A passed commissioning test is mandatory for fulfilment of Safety Cat. 3 (EN 954-1) / PL “d” (ISO 13849-1)

The following values are associated to the different types of safety levels:

Performance Level "d":

- MTTFD (Mean Time To Dangerous Failure): 24816 years

- DC (Diagnstic Coverage): 99,99%

- Category 3

SIL 2 Capability, SILCL 2:

- PFH (Probability of Dangerous failure per Hour) = 7e-10FIT = 7e-19/h

- SFF (Safe Failure Fraction) > 99%

- HFT (Hardware Fault Tolerance) = 0 (1oo1D architecture)

In order to install and use the Safe Stop function in accordance with the requirements of Safety Cat. 3 (EN 954-1) / PL “d” (ISO 13849-1), the related

information and instructions of the VLT AutomationDrive Design Guide MG.33.BX.YY must be followed! The information and instructions of the Operating

Instructions are not sufficient for a correct and safe use of the Safe Stop functionality!

Abbreviations related to Functional Safety

Abbreviation Reference Description

Cat. EN 954-1 Safety category, levels 1-4

FIT  Failure In Time: 1E-9 hours

HFT IEC 61508 Hardware Fault Tolerance: HFT = n means, that n+1 faults could cause a loss of the safety function

MTTFd EN ISO 13849-1 Mean Time To dangerous Failure: (The total number of life units) / (the number of dangerous,

undetected failures), during particular measurement interval under stated conditions

PFHd IEC 61508 Probability of Dangerous Failures per Hour. This value shall be considered if the safety device is

operated in high demand (more often than once per year) or continuous mode of operation, where

the frequency of demands for operation made on a safety-related system is greater than one per

year or greater than twice the proof-test frequency.

PL EN ISO 13849-1 Performance Level: Corresponds SIL, Levels a-e

SFF IEC 61508 Safe Failure Fraction [%] ; Percentage part of safe failures and dangerous detected failures of a

safety function or a subsystem related to all failures.

SIL IEC 61508 Safety Integrity Level

STO EN 61800-5-2 Safe Torque Off
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2.1.6 Safe Stop Installation - FC 302 only (and FC 301 in Frame Size A1)

To carry out an installation of a Category 0 Stop (EN60204) in

conformance with Safety Cat. 3 (EN 954-1) / PL “d” (ISO

13849-1), follow these instructions:

1. The bridge (jumper) between Terminal 37 and 24 V DC must be

removed. Cutting or breaking the jumper is not sufficient. Re-

move it entirely to avoid short-circuiting. See jumper on illus-

tration.

2. Connect terminal 37 to 24 V DC by a short-circuit protected ca-

ble. The 24 V DC voltage supply must be interruptible by a Cat.

3 (EN 954-1) / PL “d” (ISO 13849-1) circuit interrupt device. If

the interrupt device and the frequency converter are placed in

the same installation panel, you can use a regular cable instead

of a protected one.

3. The Safe Stop function only fulfills Cat. 3 (EN 954-1) / PL

“d” (ISO 13849-1) if particular protection against, or avoidance

of, conductive contamination is provided. Such a protection is

achieved by using FC 302 with protection class IP54 or higher.

If FC 302 with lower protection (or FC 301 A1, which is only

delivered with an IP21 enclosure) are used, then an operating

environment corresponding to the inside of an IP54 encapsula-

tion must be ensured. An obvious solution, if there is a risk of

conductive contamination in the operating environment, would

be to mount the devices in a cabinet that provides IP54 protec-

tion.

Illustration 2.1: Bridge jumper between terminal 37 and 24

VDC

The illustration below shows a Stopping Category 0 (EN 60204-1) with Safety Cat. 3 (EN 954-1) / PL “d” (ISO 13849-1). The circuit interrupt is caused

by an opening door contact. The illustration also shows how to connect a non-safety related hardware coast.

Illustration 2.2: Illustration of the essential aspects of an installation to achieve a Stopping Category 0 (EN 60204-1) with Safety Cat. 3 (EN

954-1) / PL “d” (ISO 13849-1).

2.1.7 IT Mains

Par. 14-50 RFI Filter can be used to disconnect the internal RFI capacitors from the RFI filter to ground in the 380 - 500 V frequency converters. If this

is done it will reduce the RFI performance to A2 level. For the 525 - 690 V frequency converters, par. 14-50 RFI Filter has no function. The RFI switch

cannot be opened.
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3 How to Install

3.1.1 About How to Install

This chapter covers mechanical and electrical installations to and from

power terminals and control card terminals.

Electrical installation of options is described in the relevant Operating In-

structions and Design Guide.

Read the safety instructions before installing the unit.
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Diagram showing basic installation including mains, motor, start/

stop key, and potentiometer for speed adjustment.

3.1.2 Checklist

When unpacking the frequency converter, ensure that the unit is undamaged and complete. Use the following table to identify the packaging:

Frame size: A1 A2 A3 A5 B1/B3 B2/B4 C1/C3 C2/C4
IP: 20 20/21 20/21 55/66 20/21/5/66 20/21/55/66 20/21/55/66 20/21/55/66

 

For power ratings, please see Mechanical Dimensions table on the next page

Table 3.1: Unpacking table

Please note that a selection of screwdrivers (phillips or cross-thread screwdriver and torx), a side-cutter, drill and knife is also recommended to have

handy for unpacking and mounting the frequency converter. The packaging for these enclosures contains, as shown: Accessories bag(s), documentation

and the unit. Depending on options fitted there may be one or two bags and one or more booklets.
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3.2 Mechanical Installation

3.2.1 Mechanical Mounting 

All Frame Sizes allow side-by-side installation except when a IP21/IP4X/ TYPE 1 Enclosure Kit is used (see the Options and Accessories section of the

Design Guide).

If the IP 21 Enclosure kit is used on frame size A1, A2 or A3, there must be a clearance between the drives of min. 50 mm.

For optimal cooling conditions allow a free air passage above and below the frequency converter. See table below.

Air passage for different frame sizes

Frame
size: A1* A2 A3 A5 B1 B2 B3 B4 C1 C2 C3 C4

a
(mm): 100 100 100 100 100 200 100 200 200 225 200 225

b
(mm): 100 100 100 100 100 200 100 200 200 225 200 225

Table 3.2: * FC 301 only

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the frequency converter. Retighten all four screws.

Table 3.3: Mounting frame sizes A5, B1, B2, C1 andC2 on a non-solid back wall, the drive must be provided with a back plate A due to insufficient

cooling air over the heat sink.
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3.2.2 Panel Through Mounting

A Panel Through Mount Kit is available for frequency converter series VLT HVAC FC 102, VLT Aqua Drive and VLT AutomationDrive.

In order to increase heatsink cooling and reduce panel depth, the frequency converter may be mounted in a through panel. Furthermore the in-built fan

can then be removed.

The kit is available for enclosures A5 through C2.

NB!

This kit cannot be used with cast front covers. No cover or IP21 plastic cover must be used instead.

Information on ordering numbers is found in the Design Guide, section Ordering Numbers.

More detailed information is available in the Panel Through Mount Kit instruction, MI.33.H1.YY, where yy=language code.
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3.3 Electrical Installation

NB!

Cables General

All cabling must comply with national and local regulations on cable cross-sections and ambient temperature. Copper (75°C) conductors

are recommended.

Aluminium Conductors

Terminals can accept aluminium conductors but the conductor surface has to be clean and the oxidation must be removed and sealed by neutral acid-

free Vaseline grease before the conductor is connected.

Furthermore the terminal screw must be retightened after two days due to softness of the aluminium. It is crucial to keep the connection a gas tight

joint, otherwise the aluminium surface will oxidize again.

Tightening-up Torque
Frame size 200 - 240 V 380 - 500 V 525 - 690 V Cable for: Tightening up torque
A1 0.25-1.5 kW 0.37-1.5 kW -

Mains, Brake resistor, load sharing, Motor cables

0.5-0.6 Nm
A2 0.25-2.2 kW 0.37-4 kW -
A3 3-3.7 kW 5.5-7.5 kW -
A5 3-3.7 kW 5.5-7.5 kW -
B1 5.5-7.5 kW 11-15 kW - Mains, Brake resistor, load sharing, Motor cables 1.8 Nm

Relay 0.5-0.6 Nm
Earth 2-3 Nm

B2 11 kW 18.5-22 kW 11-22 kW Mains, Brake resistor, load sharing cables 4.5 Nm
Motor cables 4.5 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

B3 5.5-7.5 kW 11-15 kW - Mains, Brake resistor, load sharing, Motor cables 1.8 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

B4 11-15 kW 18.5-30 kW - Mains, Brake resistor, load sharing, Motor cables 4.5 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C1 15-22 kW 30-45 kW - Mains, Brake resistor, load sharing cables 10 Nm
Motor cables 10 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C2 30-37 kW 55-75 kW 30-75 kW Mains, motor cables 14 Nm (up to 95 mm2)
24 Nm (over 95 mm2)

Load Sharing, brake cables 14 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C3 18.5-22 kW 30-37 kW - Mains, Brake resistor, load sharing, Motor cables 10 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

C4 37-45 kW 55-75 kW - Mains, motor cables 14 Nm (up to 95 mm2)
24 Nm (over 95 mm2)

Load Sharing, brake cables 14 Nm
Relay 0.5-0.6 Nm
Earth 2-3 Nm

3.3.1 Removal of Knockouts for Extra Cables 

1. Remove cable entry from the frequency converter (Avoiding foreign parts falling into the frequency converter when removing knockouts)

2. Cable entry has to be supported around the knockout you intend to remove.

3. The knockout can now be removed with a strong mandrel and a hammer.

4. Remove burrs from the hole.

5. Mount Cable entry on frequency converter.
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3.3.2 Connection to Mains and Earthing

NB!

The plug connector for power is plugable on frequency converters up to 7.5 kW.

1. Fit the two screws in the de-coupling plate, slide it into place and tighten the screws.

2. Make sure the frequency converter is properly earthed. Connect to earth connection (terminal 95). Use screw from the accessory bag.

3. Place plug connector 91(L1), 92(L2), 93(L3) from the accessory bag onto the terminals labelled MAINS at the bottom of the frequency converter.

4. Attach mains wires to the mains plug connector.

5. Support the cable with the supporting enclosed brackets.

NB!

Check that mains voltage corresponds to the mains voltage of the name plate.

IT Mains

Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than

440 V.

The earth connection cable cross section must be at least 10 mm2 or 2 x rated mains wires terminated separately according to EN

50178.

The mains connection is fitted to the mains switch if this is included.
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Mains connection for frame sizes A1, A2 and A3:
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Mains connector frame size A5 (IP 55/66)

When disconnector is used (frame size A5) the PE must be mounted on the left side of the drive.

Illustration 3.1: Mains connection frame sizes B1 and B2 (IP

21/NEMA Type 1 and IP 55/66/ NEMA Type 12).

Illustration 3.2: Mains connection size B3 (IP20).

Illustration 3.3: Mains connection size B4 (IP20).

Illustration 3.4: Mains connection size C1 and C2 (IP 21/

NEMA Type 1 and IP 55/66/ NEMA Type 12).
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Illustration 3.5: Mains connection size C3 (IP20). Illustration 3.6: Mains connection size C4 (IP20).

Usually the power cables for mains are unshielded cables.

3.3.3 Motor Connection 

NB!

Motor cable must be screened/armoured. If an unscreened/unarmoured cable is used, some EMC requirements are not complied with.

Use a screened/armoured motor cable to comply with EMC emission specifications. For more information, see EMC Test Results.

See section General Specifications for correct dimensioning of motor cable cross-section and length.

Screening of cables: Avoid installation with twisted screen ends (pigtails). They spoil the screening effect at higher frequencies. If it is necessary to

break the screen to install a motor isolator or motor contactor, the screen must be continued at the lowest possible HF impedance.

Connect the motor cable screen to both the decoupling plate of the frequency converter and to the metal housing of the motor.

Make the screen connections with the largest possible surface area (cable clamp). This is done by using the supplied installation devices in the frequency

converter.

If it is necessary to split the screen to install a motor isolator or motor relay, the screen must be continued with the lowest possible HF impedance.

Cable-length and cross-section: The frequency converter has been tested with a given length of cable and a given cross-section of that cable. If the

cross-section is increased, the cable capacitance - and thus the leakage current - may increase, and the cable length must be reduced correspondingly.

Keep the motor cable as short as possible to reduce the noise level and leakage currents.

Switching frequency: When frequency converters are used together with Sine-wave filters to reduce the acoustic noise from a motor, the switching

frequency must be set according to the Sine-wave filter instruction in par. 14-01 Switching Frequency.

1. Fasten decoupling plate to the bottom of the frequency converter with screws and washers from the accessory bag.

2. Attach motor cable to terminals 96 (U), 97 (V), 98 (W).

3. Connect to earth connection (terminal 99) on decoupling plate with screws from the accessory bag.

4. Insert plug connectors 96 (U), 97 (V), 98 (W) (up to 7.5 kW) and motor cable to terminals labelled MOTOR.

5. Fasten screened cable to decoupling plate with screws and washers from the accessory bag.

All types of three-phase asynchronous standard motors can be connected to the frequency converter. Normally, small motors are star-connected (230/400

V, Y). Large motors are normally delta-connected (400/690 V, ). Refer to the motor name plate for correct connection mode and voltage.
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Illustration 3.7: Motor connection for A1, A2 and A3

Illustration 3.8: Motor connection for size A5 (IP 55/66/

NEMA Type 12)

Illustration 3.9: Motor connection for size B1 and B2 (IP 21/

NEMA Type 1, IP 55/ NEMA Type 12 and IP66/ NEMA Type

4X)
Illustration 3.10: Motor connection for size B3.

Illustration 3.11: Motor connection for frame size B4 .
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Illustration 3.12: Motor connection frame size C1 and C2 (IP

21/ NEMA Type 1 and IP 55/66/ NEMA Type 12)

Illustration 3.13: Motor connection for frame size C3 and C4.

Illustration 3.14: Cable entry holes for frame size B1. The

suggested use of the holes are purely recommendations and

other solutions are possible.

Illustration 3.15: Cable entry holes for frame size B2. The

suggested use of the holes are purely recommendations and

other solutions are possible.

Illustration 3.16: Cable entry holes for frame size C1. The

suggested use of the holes are purely recommendations and

other solutions are possible.

Illustration 3.17: Cable entry holes for frame size C2. The

suggested use of the holes are purely recommendations and

other solutions are possible.

Term. no. 96 97 98 99   
 U V W PE1)  Motor voltage 0-100% of mains voltage.

3 wires out of motor  
 U1 V1 W1

PE1)  Delta-connected
W2 U2 V2  6 wires out of motor

 U1 V1 W1 PE1)  Star-connected U2, V2, W2
U2, V2 and W2 to be interconnected separately.

1)Protected Earth Connection
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NB!

In motors without phase insulation paper or other in-

sulation reinforcement suitable for operation with volt-

age supply (such as a frequency converter), fit a Sine-

wave filter on the output of the frequency converter.

3.3.4 Fuses 

Branch circuit protection:

In order to protect the installation against electrical and fire hazard, all branch circuits in an installation, switch gear, machines etc., must be short-circuited

and overcurrent protected according to national/international regulations.

Short-circuit protection:

The frequency converter must be protected against short-circuit to avoid electrical or fire hazard. Danfoss recommends using the fuses mentioned below

to protect service personnel and equipment in case of an internal failure in the drive. The frequency converter provides full short-circuit protection in case

of a short-circuit on the motor output.

Overcurrent protection:

Provide overload protection to avoid fire hazard due to overheating of the cables in the installation. The frequency converter is equipped with an internal

overcurrent protection that can be used for upstream overload protection (UL-applications excluded). See par. 4-18 Current Limit. Moreover, fuses or

circuit breakers can be used to provide the overcurrent protection in the installation. Overcurrent protection must always be carried out according to

national regulations.

Fuses must be designed for protection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 500 V maximum.

Non UL compliance

If UL/cUL is not to be complied with, we recommend using the following fuses, which will ensure compliance with EN50178:

In case of malfunction, not following the recommendation may result in unnecessary damage to the frequency converter.

FC Type Max. fuse size1) Min. rated Voltage Type
K25-K75 10A 200-240 V type gG
1K1-2K2 20A 200-240 V type gG
3K0-3K7 32A 200-240 V type gG
5K5-7K5 63A 200-240 V type gG
11K 80A 200-240 V type gG
15K-18K5 125A 200-240 V type gG
22K 160A 200-240 V type aR
30K 200A 200-240 V type aR
37K 250A 200-240 V type aR

1) Max. fuses - refer to national/international regulations to select an appropriate fuse size.

FC Type Max. fuse size1) Min. rated Voltage Type
K37-1K5 10A 380-500 V type gG
2K2-4K0 20A 380-500 V type gG
5K5-7K5 32A 380-500 V type gG
11K-18K 63A 380-500 V type gG
22K 80A 380-500 V type gG
30K 100A 380-500 V type gG
37K 125A 380-500 V type gG
45K 160A 380-500 V type aR
55K-75K 250A 380-500 V type aR
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UL Compliance

200-240 V

FC Type Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
kW Type RK1 Type J Type T Type CC Type CC Type CC
K25-K37 KTN-R05 JKS-05 JJN-06 FNQ-R-5 KTK-R-5 LP-CC-5
K55-1K1 KTN-R10 JKS-10 JJN-10 FNQ-R-10 KTK-R-10 LP-CC-10
1K5 KTN-R15 JKS-15 JJN-15 FNQ-R-15 KTK-R-15 LP-CC-15
2K2 KTN-R20 JKS-20 JJN-20 FNQ-R-20 KTK-R-20 LP-CC-20
3K0 KTN-R25 JKS-25 JJN-25 FNQ-R-25 KTK-R-25 LP-CC-25
3K7 KTN-R30 JKS-30 JJN-30 FNQ-R-30 KTK-R-30 LP-CC-30
5K5 KTN-R50 KS-50 JJN-50 - - -
7K5 KTN-R60 JKS-60 JJN-60 - - -
11K KTN-R80 JKS-80 JJN-80 - - -
15K-18K5 KTN-R125 JKS-150 JJN-125 - - -

FC Type SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

kW Type RK1 Type RK1 Type CC Type RK1
K25-K37 5017906-005 KLN-R05 ATM-R05 A2K-05R
K55-1K1 5017906-010 KLN-R10 ATM-R10 A2K-10R
1K5 5017906-016 KLN-R15 ATM-R15 A2K-15R
2K2 5017906-020 KLN-R20 ATM-R20 A2K-20R
3K0 5017906-025 KLN-R25 ATM-R25 A2K-25R
3K7 5012406-032 KLN-R30 ATM-R30 A2K-30R
5K5 5014006-050 KLN-R50 - A2K-50R
7K5 5014006-063 KLN-R60 - A2K-60R
11K 5014006-080 KLN-R80 - A2K-80R
15K-18K5 2028220-125 KLN-R125 - A2K-125R

FC Type Bussmann SIBA Littel fuse Ferraz-
Shawmut

kW Type JFHR2 Type RK1 JFHR2 JFHR2
22K FWX-150 2028220-150 L25S-150 A25X-150
30K FWX-200 2028220-200 L25S-200 A25X-200
37K FWX-250 2028220-250 L25S-250 A25X-250

KTS-fuses from Bussmann may substitute KTN for 240 V frequency converters.

FWH-fuses from Bussmann may substitute FWX for 240 V frequency converters.

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V frequency converters.

L50S fuses from LITTEL FUSE may substitute L50S fuses for 240 V frequency converters.

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters.

A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240 V frequency converters.

380-500 V

FC Type Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
kW Type RK1 Type J Type T Type CC Type CC Type CC
K37-1K1 KTS-R6 JKS-6 JJS-6 FNQ-R-6 KTK-R-6 LP-CC-6
1K5-2K2 KTS-R10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
3K0 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4K0 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20
5K5 KTS-R25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
7K5 KTS-R30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
11K KTS-R40 JKS-40 JJS-40 - - -
15K KTS-R50 JKS-50 JJS-50 - - -
18K KTS-R60 JKS-60 JJS-60 - - -
22K KTS-R80 JKS-80 JJS-80 - - -
30K KTS-R100 JKS-100 JJS-100 - - -
37K KTS-R125 JKS-150 JJS-150 - - -
45K KTS-R150 JKS-150 JJS-150 - - -
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FC Type SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

kW Type RK1 Type RK1 Type CC Type RK1
K37-1K1 5017906-006 KLS-R6 ATM-R6 A6K-6R
1K5-2K2 5017906-010 KLS-R10 ATM-R10 A6K-10R
3K0 5017906-016 KLS-R15 ATM-R15 A6K-15R
4K0 5017906-020 KLS-R20 ATM-R20 A6K-20R
5K5 5017906-025 KLS-R25 ATM-R25 A6K-25R
7K5 5012406-032 KLS-R30 ATM-R30 A6K-30R
11K 5014006-040 KLS-R40 - A6K-40R
15K 5014006-050 KLS-R50 - A6K-50R
18K 5014006-063 KLS-R60 - A6K-60R
22K 2028220-100 KLS-R80 - A6K-80R
30K 2028220-125 KLS-R100 - A6K-100R
37K 2028220-125 KLS-R125 - A6K-125R
45K 2028220-160 KLS-R150 - A6K-150R

FC Type Bussmann Bussmann Bussmann Bussmann
kW JFHR2 Type H Type T JFHR2
55K FWH-200 - - -
75K FWH-250 - - -

FC Type SIBA Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

kW Type RK1 JFHR2 JFHR2 JFHR2
55K 2028220-200 L50S-225 - A50-P225
75K 2028220-250 L50S-250 A50-P250

Ferraz-Shawmut A50QS fuses may be substituted for A50P fuses.

170M fuses shown from Bussmann use the -/80 visual indicator. –TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and

amperage may be substituted.

550 - 600V

FC Type Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
kW Type RK1 Type J Type T Type CC Type CC Type CC
K75-1K5 KTS-R-5 JKS-5 JJS-6 FNQ-R-5 KTK-R-5 LP-CC-5
2K2-4K0 KTS-R10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
5K5-7K5 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20

FC Type SIBA Littel fuse Ferraz-
Shawmut

kW Type RK1 Type RK1 Type RK1
K75-1K5 5017906-005 KLSR005 A6K-5R
2K2-4K0 5017906-010 KLSR010 A6K-10R
5K5-7K5 5017906-020 KLSR020 A6K-20R

FC Type Bussmann SIBA Ferraz-
Shawmut

kW JFHR2 Type RK1 Type RK1
P37K 170M3013 2061032.125 6.6URD30D08A0125
P45K 170M3014 2061032.160 6.6URD30D08A0160
P55K 170M3015 2061032.200 6.6URD30D08A0200
P75K 170M3015 2061032.200 6.6URD30D08A0200

170M fuses shown from Bussmann use the -/80 visual indicator. –TN/80 Type T, -/110 or TN/110 Type T indicator fuses of the same size and

amperage may be substituted.

170M fuses from Bussmann when provided in the 525-600/690 V FC-302 P37K-P75K, FC-102 P75K, or FC-202 P45K-P90K drives are 170M3015.

170M fuses from Bussmann when provided in the 525-600/690V FC-302 P90K-P132, FC-102 P90K-P132, or FC-202 P110-P160 drives are

170M3018.

170M fuses from Bussmann when provided in the 525-600/690V FC-302 P160-P315, FC-102 P160-P315, or FC-202 P200-P400 drives are

170M5011.

VLT®AutomationDrive FC 300 Operating
Instructions 3 How to Install

MG.33.AE.02 - VLT  is a registered Danfoss trademark 29

  3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 674 of 1387



3.3.5 Access to Control Terminals 

All terminals to the control cables are located underneath the terminal cover

on the front of the frequency converter. Remove the terminal cover with a

screwdriver.

130BT248

Illustration 3.18: Access to control terminals for A2, A3, B3, B4, C3

and C4 enclosures

Remove front-cover to access control terminals. When replacing the front-

cover, please ensure proper fastening by applying a torque of 2 Nm.

Illustration 3.19: Access to control terminals for A5, B1, B2, C1 and

C2 enclosures
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3.3.6 Electrical Installation, Control Terminals 

To mount the cable to the terminal:

1. Strip insulation of 9-10 mm

2. Insert a screwdriver1) in the square hole.

3. Insert the cable in the adjacent circular hole.

4. Remove the screw driver. The cable is now mounted to the terminal.

To remove the cable from the terminal:

1. Insert a screwdriver1) in the square hole.

2. Pull out the cable.

1) Max. 0.4 x 2.5 mm

1.

2. 3.
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3.4 Connection Examples

3.4.1 Start/Stop 

Terminal 18 = par. 5-10 Terminal 18 Digital Input [8] Start

Terminal 27 = par. 5-12 Terminal 27 Digital Input [0] No operation (De-

fault coast inverse)

Terminal 37 = Safe stop (where available!)

3.4.2 Pulse Start/Stop 

Terminal 18 = par. 5-10 Terminal 18 Digital InputLatched start, [9]

Terminal 27= par. 5-12 Terminal 27 Digital InputStop inverse, [6]

Terminal 37 = Safe stop (where available!)
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3.4.3 Speed Up/Down 

Terminals 29/32 = Speed up/down:

Terminal 18 = par. 5-10 Terminal 18 Digital Input Start [9] (de-

fault)

Terminal 27 = par. 5-12 Terminal 27 Digital Input Freeze refer-

ence [19]

Terminal 29 = par. 5-13 Terminal 29 Digital Input Speed up [21]

Terminal 32 = par. 5-14 Terminal 32 Digital Input Speed down

[22]

NOTE: Terminal 29 only in FC x02 (x=series type).

3.4.4 Potentiometer Reference 

Voltage reference via a potentiometer:

Reference Source 1 = [1] Analog input 53 (default)

Terminal 53, Low Voltage = 0 Volt

Terminal 53, High Voltage = 10 Volt

Terminal 53, Low Ref./Feedback = 0 RPM

Terminal 53, High Ref./Feedback = 1500 RPM

Switch S201 = OFF (U)
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3.5.1 Electrical Installation, Control Cables 

Illustration 3.20: Diagram showing all electrical terminals without options.

A = analog, D = digital

Terminal 37 is used for Safe Stop. For instructions on Safe Stop installation please refer to the section Safe Stop Installation of the Design

Guide.

* Terminal 37 is not included in FC 301 (Except FC 301 A1, which includes Safe Stop).

Relay 2 and Terminal 29, have no function in FC 301.

Very long control cables and analogue signals may in rare cases and depending on installation result in 50/60 Hz earth loops due to noise from mains

supply cables.

If this occurs, it may be necessary to break the screen or insert a 100 nF capacitor between screen and chassis.

The digital and analogue inputs and outputs must be connected separately to the common inputs (terminal 20, 55, 39) of the frequency converter to

avoid ground currents from both groups to affect other groups. For example, switching on the digital input may disturb the analog input signal.
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Input polarity of control terminals

NB!

Control cables must be  screened/armoured.

See section entitled Earthing of Screened/Armoured Control Cables for

the correct termination of control cables.
130BA681.10

130BA681.10
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3.5.2 Switches S201, S202, and S801 

Switches S201 (A53) and S202 (A54) are used to select a current (0-20 mA) or a voltage (-10 to 10 V) configuration of the analog input terminals 53 and

54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485 port (terminals 68 and 69).

See drawing Diagram showing all electrical terminals in section Electrical Installation.

Default setting:

S201 (A53) = OFF (voltage input)

S202 (A54) = OFF (voltage input)

S801 (Bus termination) = OFF

NB!

When changing the function of S201, S202 or S801 be careful not to use force for the switch over. It is recommended to remove the

LCP fixture (cradle) when operating the switches. The switches must not be operated with power on the frequency converter.
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To test the set-up and ensure that the frequency converter is running, follow these steps.

Step 1. Locate the motor name plate

NB!

The motor is either star- (Y) or delta- connected ( ). This information is located on the motor name plate data.

Step 2. Enter the motor name plate data in this parameter list.

To access this list first press the [QUICK MENU] key then select “Q2 Quick

Setup”.

1. Par.1-20 Motor Power [kW]
Par. 1-21 Motor Power [HP]

2. Par. 1-22 Motor Voltage
3. Par.1-23 Motor Frequency
4. Par. 1-24 Motor Current
5. Par. 1-25 Motor Nominal Speed

Step 3. Activate the Automatic Motor Adaptation (AMA)

Performing an AMA will ensure optimum performance. The AMA measures the values from the motor model equivalent diagram.

1. Connect terminal 37 to terminal 12 (if terminal 37 is available).

2. Connect terminal 27 to terminal 12 or set par. 5-12 Terminal 27 Digital Input to 'No function'.

3. Activate the AMA par. 1-29 Automatic Motor Adaptation (AMA).

4. Choose between complete or reduced AMA. If a Sine-wave filter is mounted, run only the reduced AMA, or remove the Sine-wave filter during

the AMA procedure.

5. Press the [OK] key. The display shows “Press [Hand on] to start”.

6. Press the [Hand on] key. A progress bar indicates if the AMA is in progress.

Stop the AMA during operation

1. Press the [OFF] key - the frequency converter enters into alarm mode and the display shows that the AMA was terminated by the user.

Successful AMA

1. The display shows “Press [OK] to finish AMA”.

2. Press the [OK] key to exit the AMA state.
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Unsuccessful AMA

1. The frequency converter enters into alarm mode. A description of the alarm can be found in the Warnings and Alarms chapter.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA, before the frequency converter entered alarm

mode. This number along with the description of the alarm will assist you in troubleshooting. If you contact Danfoss for service, make sure to

mention number and alarm description.

NB!

Unsuccessful AMA is often caused by incorrectly registered motor name plate data or a too big difference between the motor power

size and the frequency converter power size.

Step 4. Set speed limit and ramp times

Par.3-02 Minimum Reference
Par.3-03 Maximum Reference

Table 3.4: Set up the desired limits for speed and ramp time.

Par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed
Low Limit [Hz]
Par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed
High Limit [Hz]

Par.3-41 Ramp 1 Ramp up Time
Par.3-42 Ramp 1 Ramp Down Time
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3.7 Additional Connections

3.7.1 Mechanical Brake Control  

In hoisting/lowering applications, it is necessary to be able to control an electro-mechanical brake:

• Control the brake using any relay output or digital output (terminal 27 or 29).

• Keep the output closed (voltage-free) as long as the frequency converter is unable to ‘support’ the motor, for example due to the load being

too heavy.

• Select Mechanical brake control [32] in par. 5-4* for applications with an electro-mechanical brake.

• The brake is released when the motor current exceeds the preset value in par.2-20 Release Brake Current.

• The brake is engaged when the output frequency is less than the frequency set in par.2-21 Activate Brake Speed [RPM]or par.2-22 Activate

Brake Speed [Hz], and only if the frequency converter carries out a stop command.

If the frequency converter is in alarm mode or in an over-voltage situation, the mechanical brake immediately cuts in.

3.7.2 Parallel Connection of Motors 

The frequency converter can control several parallel-connected motors.

The total current consumption of the motors must not exceed the rated

output current IM,N for the frequency converter.

NB!

Installations with cables connected in a common joint

as in the illustration below, is only recommended for

short cable lengths.

NB!

When motors are connected in parallel, par. 1-29 Au-

tomatic Motor Adaptation (AMA) cannot be used.

NB!

The electronic thermal relay (ETR) of the frequency

converter cannot be used as motor protection for the

individual motor in systems with parallel-connected

motors. Provide further motor protection by e.g. ther-

mistors in each motor or individual thermal relays (cir-

cuit breakers are not suitable as protection).

Problems may arise at start and at low RPM values if motor sizes are widely different because small motors' relatively high ohmic resistance in the stator

calls for a higher voltage at start and at low RPM values.

3.7.3 Motor Thermal Protection 

The electronic thermal relay in the frequency converter has received UL-approval for single motor protection, when par.1-90 Motor Thermal Protectionis

set for ETR Trip and par. 1-24 Motor Current is set to the rated motor current (see motor name plate).

For thermal motor protection it is also possible to use the MCB 112 PTC Thermistor Card option. This card provides ATEX certificate to protect motors in

explosion hazardous areas, Zone 1/21 and Zone 2/22. Please refer to the Design Guide for further information.
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3.7.4 How to Connect a PC to the Frequency Converter

To control the frequency converter from a PC, install the MCT 10 Set-up

Software.

The PC is connected via a standard (host/device) USB cable, or via the

RS485 interface as shown in the section Bus Connection in the Program-

ming Guide.

NB!

The USB connection is galvanically isolated from the

supply voltage (PELV) and other high-voltage termi-

nals. The USB connection is connected to protection

earth on the frequency converter. Use only isolated

laptop as PC connection to the USB connector on the

frequency converter.
Illustration 3.21: USB connection.

3.7.5 The FC 300 PC Software

Data storage in PC via MCT 10 Set-Up Software:

1. Connect a PC to the unit via USB com port

2. Open MCT 10 Set-up Software

3. Select in the “network” section the USB port

4. Choose “Copy”

5. Select the “project” section

6. Choose “Paste”

7. Choose “Save as”

All parameters are now stored.

Data transfer from PC to drive via MCT 10 Set-Up Software:

1. Connect a PC to the unit via USB com port

2. Open MCT 10 Set-up software

3. Choose “Open”– stored files will be shown

4. Open the appropriate file

5. Choose “Write to drive”

All parameters are now transferred to the drive.

A separate manual for MCT 10 Set-up Software is available.
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4 How to Programme

4.1 The Graphical and Numerical LCP
The easiest programming of the frequency converter is performed by the Graphical LCP ( 102). It is necessary to consult the frequency converter Design

Guide, when using the Numeric Local Control Panel (LCP 101).

4.1.1 How to Programme on the Graphical  LCP 

The following instructions are valid for the graphical LCP (LCP 102):

The control panel is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and indicator lights - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

All data is displayed in a graphical LCP display, which can show up to five

items of operating data while displaying [Status].

Display lines:

a. Status line:  Status messages displaying icons and graphic.

b. Line 1-2: Operator data lines displaying data defined or chosen

by the user. By pressing the [Status] key, up to one extra line

can be added.

c. Status line: Status messages displaying text.

4.1.2 How to Programme on the Numerical  Local Control Panel 

The following instructions are valid for the numerical LCP (LCP 101):

The control panel is divided into four functional groups:

1. Numerical display.

2. Menu keys and indicator lights - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).
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4.1.3 Initial Commissioning

The easiest way of carrying out the initial commissioning is by using the Quick Menu button and follow the quick set-up procedure using LCP 102 (read

table from left to right). The example applies to open loop applications:

Press

Q2 Quick Menu

Par.0-01 Language Set language  

Par.1-20 Motor Power [kW] Set Motor nameplate power  

Par. 1-22 Motor Voltage Set Nameplate voltage  

Par.1-23 Motor Frequency Set Nameplate frequency  

Par. 1-24 Motor Current Set Nameplate current  

Par. 1-25 Motor Nominal Speed Set Nameplate speed in RPM  

Par. 5-12 Terminal 27 Digital Input
If terminal default is Coast inverse it is possible to change this
setting to No function. No connection to terminal 27 is then
needed for running AMA

 

Par. 1-29 Automatic Motor Adaptation
(AMA)

Set desired AMA function. Enable complete AMA is recommen-
ded  

Par.3-02 Minimum Reference Set the minimum speed of the motor shaft  

Par.3-03 Maximum Reference Set the maximum speed of the motor shaft  

Par.3-41 Ramp 1 Ramp up Time Set the ramping up time with reference to synchronous motor
speed, ns

 

Par.3-42 Ramp 1 Ramp Down Time Set the ramping down time with reference to synchronous mo-
tor speed, ns

 

Par. 3-13 Reference Site Set the site from where the reference must work  
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4.2 Quick Setup 

0-01  Language

Option: Function:
Defines the language to be used in the display. The frequency converter can be delivered with 4

different language packages. English and German are included in all packages. English cannot be

erased or manipulated.

[0] * English Part of Language packages 1 - 4

[1] Deutsch Part of Language packages 1 - 4

[2] Francais Part of Language package 1

[3] Dansk Part of Language package 1

[4] Spanish Part of Language package 1

[5] Italiano Part of Language package 1

Svenska Part of Language package 1

[7] Nederlands Part of Language package 1

Chinese Part of Language package 2

Suomi Part of Language package 1

English US Part of Language package 4

Greek Part of Language package 4

Bras.port Part of Language package 4

Slovenian Part of Language package 3

Korean Part of Language package 2

Japanese Part of Language package 2

Turkish Part of Language package 4

Trad.Chinese Part of Language package 2

Bulgarian Part of Language package 3

Srpski Part of Language package 3

Romanian Part of Language package 3

Magyar Part of Language package 3

Czech Part of Language package 3

Polski Part of Language package 4

Russian Part of Language package 3

Thai Part of Language package 2

Bahasa Indonesia Part of Language package 2
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1-20  Motor Power [kW]

Range: Function:
4.00 kW*   [0.09 - 3000.00 kW] Enter the nominal motor power in kW according to the motor nameplate data. The default value

corresponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running. This parameter is visible in LCP if

par. 0-03 Regional Settings is International  [0].

NB!

Four sizes down, one size up from nominal VLT rating.

1-22  Motor Voltage

Range: Function:
400. V*   [10. - 1000. V] Enter the nominal motor voltage according to the motor nameplate data. The default value corre-

sponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running.

1-23  Motor Frequency

Range: Function:
50. Hz*   [20 - 1000 Hz] Min - Max motor frequency: 20 - 1000 Hz.

Select the motor frequency value from the motor nameplate data. If a value different from 50 Hz

or 60 Hz is selected, it is necessary to adapt the load independent settings in par. 1-50 Motor

Magnetisation at Zero Speed to par. 1-53 Model Shift Frequency. For 87 Hz operation with 230/400

V motors, set the nameplate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High Limit

[RPM] and par.3-03 Maximum Reference to the 87 Hz application.

1-24  Motor Current

Range: Function:
7.20 A*   [0.10 - 10000.00 A] Enter the nominal motor current value from the motor nameplate data. This data is used for cal-

culating motor torque, motor thermal protection etc.

NB!

This parameter cannot be adjusted while the motor is running.

1-25  Motor Nominal Speed

Range: Function:
1420. RPM*   [100 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calcu-

lating automatic motor compensations.

NB!

This parameter cannot be adjusted while the motor is running.
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5-12  Terminal 27 Digital Input

Option: Function:
Select the function from the available digital input range.

No operation [0]
Reset [1]
Coast inverse [2]
Coast and reset inverse [3]
Quick stop inverse [4]
DC-brake inverse [5]
Stop inverse [6]
Start [8]
Latched start [9]
Reversing [10]
Start reversing [11]
Enable start forward [12]
Enable start reverse [13]
Jog [14]
Preset ref bit 0 [16]
Preset ref bit 1 [17]
Preset ref bit 2 [18]
Freeze reference [19]
Freeze output [20]
Speed up [21]
Speed down [22]
Set-up select bit 0 [23]
Set-up select bit 1 [24]
Catch up [28]
Slow down [29]
Pulse input [32]
Ramp bit 0 [34]
Ramp bit 1 [35]
Mains failure inverse [36]
DigiPot Increase [55]
DigiPot Decrease [56]
DigiPot Clear [57]
Reset Counter A [62]
Reset Counter B [65]

1-29  Automatic Motor Adaptation (AMA)

Option: Function:
The AMA function optimizes dynamic motor performance by automatically optimizing the advanced

motor parameters (par. 1-30 to par. 1-35) at motor standstill.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section

Automatic Motor Adaptation. After a normal sequence, the display will read: "Press [OK] to finish

AMA". After pressing the [OK] key the frequency converter is ready for operation.

This parameter cannot be adjusted while the motor is running.

[0] * OFF

[1] Enable complete AMA Performs AMA of the stator resistance RS, the rotor resistance Rr, the stator leakage reactance X1,

the rotor leakage reactance X2 and the main reactance Xh.

FC 301: The complete AMA does not include Xh measurement for FC 301. Instead, the Xh value is

determined from the motor database. Par. 1-35 may be adjusted to obtain optimal start perform-

ance.

[2] Enable reduced AMA Performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC

filter is used between the drive and the motor.

Note:

• For the best adaptation of the frequency converter, run AMA on a cold motor.

• AMA cannot be performed while the motor is running.

• AMA cannot be performed on permanent magnet motors.

VLT®AutomationDrive FC 300 Operating
Instructions 4 How to Programme

MG.33.AE.02 - VLT  is a registered Danfoss trademark 45

  4

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 690 of 1387



NB!

It is important to set motor par. 1-2* correctly, since these form part of the AMA algorithm. An AMA must be performed to achieve

optimum dynamic motor performance. It may take up to 10 min, depending on the power rating of the motor.

NB!

Avoid generating external torque during AMA.

NB!

If one of the settings in par. 1-2* is changed, par. 1-30 to par. 1-39, the advanced motor parameters, will return to default setting.

3-02  Minimum Reference

Range: Function:
0 Referen-

ceFeedback-

Unit*

  [-999999.999 - par. 3-03 Referen-

ceFeedbackUnit]

Enter the Minimum Reference. The Minimum Reference is the lowest value obtainable by summing

all references.

Minimum Reference is active only when par. 3-00 Reference Range is set to Min.- Max. [0].

The Minimum Reference unit matches:

• The choice of configuration in par. 1-00 Configuration Mode Configuration Mode: for Speed

closed loop [1], RPM; for Torque [2], Nm.

• The unit selected in par. 3-01 Reference/Feedback Unit.

3-03  Maximum Reference

Range: Function:
1500.000

Reference-

FeedbackU-

nit*

  [par. 3-02 - 999999.999 Referen-

ceFeedbackUnit]

Enter the Maximum Reference. The Maximum Reference is the highest value obtainable by summing

all references.

The Maximum Reference unit matches:

• The choice of configuration in par. 1-00 Configuration Mode: for Speed closed loop [1],

RPM; for Torque [2], Nm.

• The unit selected in par. 3-00 Reference Range.

3-41  Ramp 1 Ramp up Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-up time, i.e. the acceleration time from 0 RPM to the synchronous motor speed

nS. Choose a ramp-up time such that the output current does not exceed the current limit in

par. 4-18 Current Limit during ramping. The value 0.00 corresponds to 0.01 sec. in speed mode.

See ramp-down time in par.3-42 Ramp 1 Ramp Down Time.

Par. 3 41 =  
tacc s  x ns RPM

 ref RPM

3-42  Ramp 1 Ramp Down Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-down time, i.e. the deceleration time from the synchronous motor speed ns to 0

RPM. Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative

operation of the motor, and such that the generated current does not exceed the current limit set

in par. 4-18 Current Limit. The value 0.00 corresponds to 0.01 s in speed mode. See ramp-up time

in par.3-41 Ramp 1 Ramp up Time.

Par. 3 42 =  
tdec s  x ns RPM

 ref RPM
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4.3 Basic setup parameters

0-02  Motor Speed Unit

Option: Function:
This parameter cannot be adjusted while the motor is running.

The display showing depends on settings in par.0-02 Motor Speed Unit and par. 0-03 Regional

Settings. The default setting of par.0-02 Motor Speed Unit and par. 0-03 Regional Settings depends

on which region of the world the frequency converter is supplied to, but can be re-programmed as

required.

NB!

Changing the Motor Speed Unit will reset certain parameters to their initial value.

It is recommended to select the motor speed unit first, before modifying other

parameters.

[0] RPM Selects display of motor speed variables and parameters (i.e. references, feedbacks and limits) in

terms of motor speed (RPM).

[1] * Hz Selects display of motor speed variables and parameters (i.e. references, feedbacks and limits) in

terms of output frequency to the motor (Hz).

0-50  LCP Copy

Option: Function:
[0] * No copy

[1] All to LCP Copies all parameters in all set-ups from the frequency converter memory to the LCP memory.

[2] All from LCP Copies all parameters in all set-ups from the LCP memory to the frequency converter memory.

[3] Size indep. from LCP Copy only the parameters that are independent of the motor size. The latter selection can be used

to programme several frequency converters with the same function without disturbing motor data.

[4] File from MCO to LCP

[5] File from LCP to MCO

[6] Data from DYN to LCP

[7] Data from LCP to DYN

This parameter cannot be adjusted while the motor is running.

1-03  Torque Characteristics

Option: Function:
Select the torque characteristic required.

VT and AEO are both energy saving operations.

[0] * Constant torque Motor shaft output provides constant torque under variable speed control.

[1] Variable torque Motor shaft output provides variable torque under variable speed control. Set the variable torque

level in par. 14-40 VT Level.

[2] Auto Energy Optim. Automatically optimises energy consumption by minimising magnetisation and frequency via

par. 14-41 AEO Minimum Magnetisation and par. 14-42 Minimum AEO Frequency.

[5] Constant Power

This parameter cannot be adjusted while the motor is running.

1-04  Overload Mode

Option: Function:
[0] * High torque Allows up to 160% over torque.
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[1] Normal torque For oversized motor - allows up to 110% over torque.

This parameter cannot be adjusted while the motor is running.

1-90  Motor Thermal Protection

Option: Function:
The frequency converter determines the motor temperature for motor protection in two different

ways:

• Via a thermistor sensor connected to one of the analog or digital inputs (par.1-93 Ther-

mistor Source).

• Via calculation (ETR = Electronic Terminal Relay) of the thermal load, based on the actual

load and time. The calculated thermal load is compared with the rated motor current

IM,N and the rated motor frequency fM,N. The calculations estimate the need for a lower

load at lower speed due to less cooling from the fan incorporated in the motor.

[0] * No protection Continuously overloaded motor, when no warning or trip of the frequency converter is required.

[1] Thermistor warning Activates a warning when the connected thermistor or KTY-sensor in the motor reacts in the event

of motor over-temperature.

[2] Thermistor trip Stops (trips) frequency converter when connected thermistor in motor reacts in the event of motor

over-temperature.

The thermistor cut-out value must be > 3 k .

Integrate a thermistor (PTC sensor) in the motor for winding protection.

[3] ETR warning 1 Please see detailed description below

[4] ETR trip 1

[5] ETR warning 2

[6] ETR trip 2

[7] ETR warning 3

[8] ETR trip 3

[9] ETR warning 4

[10] ETR trip 4

Motor protection can be implemented using a range of techniques: PTC or KTY sensor (see also section KTY Sensor Connection) in motor windings;

mechanical thermal switch (Klixon type); or Electronic Thermal Relay (ETR).

Using a digital input and 24 V as power supply:

Example: The frequency converter trips when the motor temperature is too high

Parameter set-up:

Set par.1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par.1-93 Thermistor Source to Digital Input [6]

4 How to Programme
VLT®AutomationDrive FC 300 Operating

Instructions

48 MG.33.AE.02 - VLT  is a registered Danfoss trademark

4

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 693 of 1387



Using a digital input and 10 V as power supply:

Example: The frequency converter trips when the motor temperature is too high.

Parameter set-up:

Set par.1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par.1-93 Thermistor Source to Digital Input [6]

Using an analog input and 10 V as power supply:

Example: The frequency converter trips when the motor temperature is too high.

Parameter set-up:

Set par.1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par.1-93 Thermistor Source to Analog Input 54 [2]

Input
Digital/analog

Supply Voltage
Volt

Threshold
Cut-out Values

Digital 24 V < 6.6 k  - > 10.8 k
Digital 10 V < 800  - > 2.7 k
Analog 10 V < 3.0 k  - > 3.0 k
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NB!

Check that the chosen supply voltage follows the specification of the used thermistor element.

Select ETR Warning 1-4, to activate a warning on the display when the motor is overloaded.

Select ETR Trip 1-4 to trip the frequency converter when the motor is overloaded.

Programme a warning signal via one of the digital outputs. The signal appears in the event of a warning and if the frequency converter trips (thermal

warning).

ETR (Electronic Terminal Relay) functions 1-4 will calculate the load when the set-up where they were selected is active. For example ETR starts calculating

when setup 3 is selected. For the North American market: The ETR functions provide class 20 motor overload protection in accordance with NEC.

1-93  Thermistor Source

Option: Function:
Select the input to which the thermistor (PTC sensor) should be connected. An analog input option

[1] or [2] cannot be selected if the analog input is already in use as a reference source (selected in

par. 3-15 Reference 1 Source, par. 3-16 Reference 2 Source or par. 3-17 Reference 3 Source).

When using MCB112, choice [0] None must always be selected.

[0] * None

[1] Analog input 53

[2] Analog input 54

[3] Digital input 18

[4] Digital input 19

[5] Digital input 32

[6] Digital input 33

NB!

This parameter cannot be adjusted while the motor is running.

NB!

Digital input should be set to [0] PNP - Active at 24V in par. 5-00.

2-10  Brake Function

Option: Function:
[0] * Off No brake resistor is installed.
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[1] Resistor brake A brake resistor is incorporated in the system, for dissipation of surplus brake energy as heat. Con-

necting a brake resistor allows a higher DC link voltage during braking (generating operation). The

Resistor brake function is only active in frequency converters with an integral dynamic brake.

[2] AC brake Is selected to improve braking without using a brake resistor. This parameter controls an overmag-

netization of the motor when running with a generatoric load. This function can improve the OVC-

function. Increasing the electrical losses in the motor allows the OVC function to increase the braking

torque without exceeding the over voltage limit. Please note that AC brake is not as effective as

dynamic breaking with resistor.

AC brake is for VVC+ and flux mode in both open and closed loop.

2-11  Brake Resistor (ohm)

Range: Function:
50. Ohm*   [5. - 32000. Ohm] Set the brake resistor value in Ohms. This value is used for monitoring the power to the brake

resistor in par. 2-13 Brake Power Monitoring. This parameter is only active in frequency converters

with an integral dynamic brake.

Use this parameter for values without decimals. For a selection with two decimals, use

par. 30-81 Brake Resistor (ohm).

2-12  Brake Power Limit (kW)

Range: Function:
5.000 kW*   [0.001 - 500.000 kW] Set the monitoring limit of the brake power transmitted to the resistor.

The monitoring limit is a product of the maximum duty cycle (120 sec.) and the maximum power

of the brake resistor at that duty cycle. See the formula below.

For 200 - 240 V units:
Presistor =  3902 ×  dutytime

R ×  120
For 380 - 480 V units

Presistor =  7782 ×  dutytime
R ×  120

For 380 - 500 V units
Presistor =  8102 ×  dutytime

R ×  120
For 575 - 600 V units

Presistor =  9432 ×  dutytime
R ×  120

This parameter is only active in frequency converters with an integral dynamic brake.

2-13  Brake Power Monitoring

Option: Function:
This parameter is only active in frequency converters with an integral dynamic brake.

This parameter enables monitoring of the power to the brake resistor. The power is calculated on

the basis of the resistance (par.2-11 Brake Resistor (ohm)), the DC link voltage, and the resistor

duty time.

[0] * Off No brake power monitoring required.

[1] Warning Activates a warning on the display when the power transmitted over 120 s exceeds 100% of the

monitoring limit (par.2-12 Brake Power Limit (kW) ).

The warning disappears when the transmitted power falls below 80% of the monitoring limit.

[2] Trip Trips frequency converter and displays an alarm when the calculated power exceeds 100% of the

monitoring limit.

[3] Warning and trip Activates both of the above, including warning, trip and alarm.

If power monitoring is set to Off [0] or Warning [1], the brake function remains active, even if the monitoring limit is exceeded. This may lead to thermal

overload of the resistor. It is also possible to generate a warning via a relay/digital outputs. The measuring accuracy of the power monitoring depends

on the accuracy of the resistance of the resistor (better than ± 20%).
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2-15  Brake Check

Option: Function:
Select type of test and monitoring function to check the connection to the brake resistor, or whether

a brake resistor is present, and then display a warning or an alarm in the event of a fault.

NB!

The brake resistor disconnection function is tested during power-up. However the

brake IGBT test is performed when there is no braking. A warning or trip discon-

nects the brake function.

The testing sequence is as follows:

1. The DC link ripple amplitude is measured for 300 ms without braking.

2. The DC link ripple amplitude is measured for 300 ms with the brake turned on.

3. If the DC link ripple amplitude while braking is lower than the DC link ripple amplitude

before braking + 1 %: Brake check has failed by returning a warning or alarm.

4. If the DC link ripple amplitude while braking is higher than the DC link ripple amplitude

before braking + 1 %: Brake check is OK.

[0] * Off Monitors brake resistor and brake IGBT for a short-circuit during operation. If a short-circuit occurs,

warning 25 appears.

[1] Warning Monitors brake resistor and brake IGBT for a short-circuit, and runs a test for brake resistor dis-

connection during power-up.

[2] Trip Monitors for a short-circuit or disconnection of the brake resistor, or a short-circuit of the brake

IGBT. If a fault occurs, the frequency converter cuts out while displaying an alarm (trip locked).

[3] Stop and trip Monitors for a short-circuit or disconnection of the brake resistor, or a short-circuit of the brake

IGBT. If a fault occurs, the frequency converter ramps down to coast and then trips. A trip lock

alarm is displayed (e.g. warning 25, 27 or 28).

[4] AC brake Monitors for a short-circuit or disconnection of the brake resistor, or a short-circuit of the brake

IGBT. If a fault occurs, the frequency converter performs a controlled ramp down. This option is

available for FC 302 only.

[5] Trip Lock

NB!

Remove a warning arising in connection with Off [0] or Warning [1] by cycling the mains supply. The fault must be corrected first. For

Off [0] or Warning [1], the frequency converter keeps running even if a fault is located.

This parameter is only active in frequency converters with an integral dynamic brake.

4.3.1 2-2* Mechanical Brake

Parameters for controlling operation of an electro-magnetic (mechanical) brake, typically required in hoisting applications.

To control a mechanical brake, a relay output (relay 01 or relay 02) or a programmed digital output (terminal 27 or 29) is required. Normally this output

must be closed during periods when the frequency converter is unable to ‘hold’ the motor, e.g. due to an excessive load. Select Mechanical Brake

Control [32] for applications with an electro-magnetic brake in par.5-40 Function Relay, par. 5-30 Terminal 27 Digital Output, or par. 5-31 Terminal 29

Digital Output. When selecting Mechanical brake control [32], the mechanical brake is closed from start up until the output current is above the level

selected in par.2-20 Release Brake Current. During stop, the mechanical brake activates when the speed falls below the level specified in par.2-21 Activate

Brake Speed [RPM]. If the frequency converter enters an alarm condition or an over-current or over-voltage situation, the mechanical brake immediately

cuts in. This is also the case during safe stop.
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NB!

Protection mode and trip delay features (par. 14-25 Trip Delay at Torque Limit and par. 14-26 Trip Delay at Inverter Fault) may delay

the activation of the mechanical brake in an alarm condition. These features must be disabled in hoisting applications.

2-20  Release Brake Current

Range: Function:
par. 16-37

A*

  [0.00 - par. 16-37 A] Set the motor current for release of the mechanical brake, when a start condition is present. The

upper limit is specified in par. 16-37 Inv. Max. Current.

2-21  Activate Brake Speed [RPM]

Range: Function:
0 RPM*   [0 - 30000 RPM] Set the motor speed for activation of the mechanical brake, when a stop condition is present. The

upper speed limit is specified in par. 4-53 Warning Speed High.

2-22  Activate Brake Speed [Hz]

Range: Function:
0 Hz*   [0.0 - 5000.0 Hz] Set the motor frequency for activation of the mechanical brake, when a stop condition is present.

2-23  Activate Brake Delay

Range: Function:
0.0 s*   [0.0 - 5.0 s] Enter the brake delay time of the coast after ramp-down time. The shaft is held at zero speed with

full holding torque. Ensure that the mechanical brake has locked the load before the motor enters

coast mode. See Mechanical Brake Control section in the Design Guide.

2-24  Stop Delay

Range: Function:
0.0 s*   [0.0 - 5.0 s] Set the time interval from the moment when the motor is stopped until the brake closes. This pa-

rameter is a part of the stopping function.
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2-25  Brake Release Time

Range: Function:
0.20 s*   [0.00 - 5.00 s] This value defines the time it takes for the mechanical brake to open. This parameter must act as

a time-out when brake feedback is activated.

2-26  Torque Ref

Range: Function:
0.00 %*   [0 - 0 %] The value defines the torque applied against the closed mechanical brake, before release

2-27  Torque Ramp Time

Range: Function:
0.2 s*   [0.0 - 5.0 s] The value defines the duration of the torque ramp in clockwise direction.

2-28  Gain Boost Factor

Range: Function:
1.00 N/A*   [1.00 - 4.00 N/A] Only active in flux closed loop. The function ensures a smooth transition from torque control mode

to speed control mode when the motor takes over the load from the brake.

Illustration 4.1: Brake release sequence for hoist mechanical brake control

I) Activate brake delay: The frequency converter starts again from the mechanical brake engaged position.

II) Stop delay: When the time between successive starts is shorter than the setting in par.2-24 Stop Delay, the frequency converter starts

without applying the mechanical brake (e.g. reversing).

3-10  Preset Reference
Array [8]

Range: 0-7

Range: Function:
0.00 %*   [-100.00 - 100.00 %] Enter up to eight different preset references (0-7) in this parameter, using array programming. The

preset reference is stated as a percentage of the value RefMAX (par.3-03 Maximum Reference) If a

RefMIN different from 0 (par.3-02 Minimum Reference) is programmed, the preset reference is cal-

culated as a percentage of the full reference range, i.e. on the basis of the difference between

RefMAX and RefMIN. Afterwards, the value is added to RefMIN. When using preset references, select

Preset ref. bit 0 / 1 / 2 [16], [17] or [18] for the corresponding digital inputs in parameter group

5-1*.
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Preset ref. bit 2 1 0

Preset ref. 0 0 0 0

Preset ref. 1 0 0 1

Preset ref. 2 0 1 0

Preset ref. 3 0 1 1

Preset ref. 4 1 0 0

Preset ref. 5 1 0 1

Preset ref. 6 1 1 0

Preset ref. 7 1 1 1

3-11  Jog Speed [Hz]

Range: Function:
0 Hz*   [0.0 - par. 4-14 Hz] The jog speed is a fixed output speed at which the frequency converter is running when the jog

function is activated.

See also par. 3-80 Jog Ramp Time.

3-15  Reference Resource 1

Option: Function:
Select the reference input to be used for the first reference signal. par.3-15 Reference Resource

1, par.3-16 Reference Resource 2 and par.3-17 Reference Resource 3 define up to three different

reference signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] * Analog input 53

[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33

[11] Local bus reference

[20] Digital pot.meter

[21] Analog input X30-11 (General Purpose I/O Option Module)

[22] Analog input X30-12 (General Purpose I/O Option Module)

3-16  Reference Resource 2

Option: Function:
Select the reference input to be used for the second reference signal. par.3-15 Reference Resource

1, par.3-16 Reference Resource 2 and par.3-17 Reference Resource 3 define up to three different

reference signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] Analog input 53
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[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33

[11] Local bus reference

[20] * Digital pot.meter

[21] Analog input X30-11

[22] Analog input X30-12

3-17  Reference Resource 3

Option: Function:
Select the reference input to be used for the third reference signal. par.3-15 Reference Resource

1, par.3-16 Reference Resource 2 and par.3-17 Reference Resource 3 define up to three different

reference signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] Analog input 53

[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33

[11] * Local bus reference

[20] Digital pot.meter

[21] Analog input X30-11

[22] Analog input X30-12

5-00  Digital I/O Mode

Option: Function:
Digital inputs and programmed digital outputs are pre-programmable for operation either in PNP or

NPN systems.

[0] * PNP Action on positive directional pulses . PNP systems are pulled down to GND.

[1] NPN Action on negative directional pulses . NPN systems are pulled up to + 24 V, internally in the

frequency converter.

NB!

Once this parameter has been changed, it must be activated by performing a power cycle.

This parameter cannot be adjusted while the motor is running.

5-01  Terminal 27 Mode

Option: Function:
[0] * Input Defines terminal 27 as a digital input.

[1] Output Defines terminal 27 as a digital output.

Please note that this parameter cannot be adjusted while the motor is running.

5-02  Terminal 29 Mode

Option: Function:
[0] * Input Defines terminal 29 as a digital input.

[1] Output Defines terminal 29 as a digital output.

This parameter is available for FC 302 only.

This parameter cannot be adjusted while the motor is running.
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4.3.2 5-1* Digital Inputs

Parameters for configuring the input functions for the input terminals.

The digital inputs are used for selecting various functions in the frequency converter. All digital inputs can be set to the following functions:

Digital input function Select Terminal
No operation [0] All *term 32, 33
Reset [1] All
Coast inverse [2] All *term 27
Coast and reset inverse [3] All
Quick stop inverse [4] All
DC-brake inverse [5] All
Stop inverse [6] All
Start [8] All *term 18
Latched start [9] All
Reversing [10] All *term 19
Start reversing [11] All
Enable start forward [12] All
Enable start reverse [13] All
Jog [14] All *term 29
Preset reference on [15] All
Preset ref bit 0 [16] All
Preset ref bit 1 [17] All
Preset ref bit 2 [18] All
Freeze reference [19] All
Freeze output [20] All
Speed up [21] All
Speed down [22] All
Set-up select bit 0 [23] All
Set-up select bit 1 [24] All
Precise stop inverse [26] 18, 19
Precises start, stop [27] 18, 19
Catch up [28] All
Slow down [29] All
Counter input [30] 29, 33
Pulse input [32] 29, 33
Ramp bit 0 [34] All
Ramp bit 1 [35] All
Mains failure inverse [36] All
Latched precise start [40] 18, 19
Latched precise stop inverse [41] 18, 19
DigiPot Increase [55] All
DigiPot Decrease [56] All
DigiPot Clear [57] All
Counter A (up) [60] 29, 33
Counter A (down) [61] 29, 33
Reset Counter A [62] All
Counter B (up) [63] 29, 33
Counter B (down) [64] 29, 33
Reset Counter B [65] All
Mech. Brake Feedb. [70] All
Mech. Brake Feedb. Inv. [71] All
PID enable [74]  
MCO Specific [75]  
PTC Card 1 [80] All

FC 300 standard terminals are 18, 19, 27, 29, 32 and 33. MCB 101 terminals are X30/2, X30/3 and X30/4.

Terminal 29 functions as an output only in FC 302.

Functions dedicated to only one digital input are stated in the associated parameter.

All digital inputs can be programmed to these functions:

[0] No operation No reaction to signals transmitted to the terminal.

[1] Reset Resets frequency converter after a TRIP/ALARM. Not all alarms can be reset.

[2] Coast inverse (Default Digital input 27): Coasting stop, inverted input (NC). The frequency converter leaves the

motor in free mode. Logic ‘0’ => coasting stop.

[3] Coast and reset inverse Reset and coasting stop Inverted input (NC). Leaves motor in free mode and resets frequency con-

verter. Logic ‘0’ => coasting stop and reset.
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[4] Quick stop inverse Inverted input (NC). Generates a stop in accordance with quick-stop ramp time set in

par. 3-81 Quick Stop Ramp Time. When motor stops, the shaft is in free mode. Logic ‘0’ => Quick-

stop.

[5] DC-brake inverse Inverted input for DC braking (NC). Stops motor by energizing it with a DC current for a certain time

period. See par. 2-01 DC Brake Current to par. 2-03 DC Brake Cut In Speed [RPM]. The function is

only active when the value in par. 2-02 DC Braking Time is different from 0. Logic ’0’ => DC braking.

[6] Stop inverse Stop Inverted function. Generates a stop function when the selected terminal goes from logical level

‘1’ to ‘0’. The stop is performed according to the selected ramp time (par.3-42 Ramp 1 Ramp Down

Time, par. 3-52 Ramp 2 Ramp down Time, par. 3-62 Ramp 3 Ramp down Time, par. 3-72 Ramp 4

Ramp Down Time).

NB!

When the frequency converter is at the torque limit and has received a stop

command, it may not stop by itself. To ensure that the frequency converter stops,

configure a digital output to Torque limit & stop [27] and connect this digital

output to a digital input that is configured as coast.

[8] Start (Default Digital input 18): Select start for a start/stop command. Logic ‘1’ = start, logic ‘0’ = stop.

[9] Latched start The motor starts, if a pulse is applied for min. 2 ms. The motor stops when Stop inverse is activated.

[10] Reversing (Default Digital input 19). Change the direction of motor shaft rotation. Select Logic ‘1’ to reverse.

The reversing signal only changes the direction of rotation. It does not activate the start function.

Select both directions in par. 4-10 Motor Speed Direction. The function is not active in process closed

loop.

[11] Start reversing Used for start/stop and for reversing on the same wire. Signals on start are not allowed at the same

time.

[12] Enable start forward Disengages the counterclockwise movement and allows for the clockwise direction.

[13] Enable start reverse Disengages the clockwise movement and allows for the counterclockwise direction.

[14] Jog (Default Digital input 29): Use to activate jog speed. See par.3-11 Jog Speed [Hz].

[15] Preset reference on Shifts between external reference and preset reference. It is assumed that External/preset [1] has

been selected in par. 3-04 Reference Function. Logic '0' = external reference active; logic '1' = one

of the eight preset references is active.

[16] Preset ref bit 0 Preset ref. bit 0,1, and 2 enables a choice between one of the eight preset references according to

the table below.

[17] Preset ref bit 1 Same as Preset ref bit 0 [16].

[18] Preset ref bit 2 Same as Preset ref bit 0 [16].

Preset ref. bit 2 1 0

Preset ref. 0 0 0 0

Preset ref. 1 0 0 1

Preset ref. 2 0 1 0

Preset ref. 3 0 1 1

Preset ref. 4 1 0 0

Preset ref. 5 1 0 1

Preset ref. 6 1 1 0

Preset ref. 7 1 1 1

[19] Freeze ref Freezes the actual reference, which is now the point of enable/condition for Speed up and Speed

down to be used. If Speed up/down is used, the speed change always follows ramp 2

(par. 3-51 Ramp 2 Ramp up Time and par. 3-52 Ramp 2 Ramp down Time) in the range 0 - par.

3-03 Maximum Reference.

[20] Freeze output Freezes the actual motor frequency (Hz), which is now the point of enable/condition for Speed up

and Speed down to be used. If Speed up/down is used, the speed change always follows ramp 2

(par. 3-51 Ramp 2 Ramp up Time and par. 3-52 Ramp 2 Ramp down Time) in the range 0 - par.

1-23 Motor Frequency.
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NB!

When Freeze output is active, the frequency converter cannot be stopped via a

low ‘start [8]’ signal. Stop the frequency converter via a terminal programmed

for Coasting inverse [2] or Coast and reset, inverse.

[21] Speed up Select Speed up and Speed down if digital control of the up/down speed is desired (motor poten-

tiometer). Activate this function by selecting either Freeze reference or Freeze output. When Speed

up/ down is activated for less than 400 msec. the resulting reference will be increased/ decreased

by 0.1 %. If Speed up/ down is activated for more than 400 msec. the resulting reference will follow

the setting in ramping up/ down parameter 3-x1/ 3-x2.

Shut down Catch up

Unchanged speed 0 0

Reduced by %-value 1 0

Increased by %-value 0 1

Reduced by %-value 1 1

[22] Speed down Same as Speed up [21].

[23] Set-up select bit 0 Select Set-up select bit 0 or Select Set-up select bit 1 to select one of the four set-ups. Set

par. 0-10 Active Set-up to Multi Set-up.

[24] Set-up select bit 1 (Default Digital input 32): Same as Set-up select bit 0 [23].

[26] Precise stop inv. Prolongs stop signal to give a precise stop independent of speed.

Sends an inverted stop signal when the precise stop function is activated in par. 1-83 Precise Stop

Function.

Precise stop inverse function is available for terminals 18 or 19.

[27] Precise start, stop Use when Precise ramp stop [0] is selected in par 1-83.

[28] Catch up Increases reference value by percentage (relative) set in par. 3-12 Catch up/slow Down Value.

[29] Slow down Reduces reference value by percentage (relative) set in par. 3-12 Catch up/slow Down Value.

[30] Counter input Precise stop function in par. 1-83 Precise Stop Function acts as Counter stop or speed compensated

counter stop with or without reset. The counter value must be set in par. 1-84 Precise Stop Counter

Value.

[32] Pulse input Use pulse sequence as either reference or feedback. Scaling is done in par. group 5-5*.

[34] Ramp bit 0 Enables a choice between one of the 4 ramps available, according to the table below.

[35] Ramp bit 1 Same as Ramp bit 0.

Preset ramp bit 1 0

Ramp 1 0 0

Ramp 2 0 1

Ramp 3 1 0

Ramp 4 1 1

[36] Mains failure inverse Activates par. 14-10 Mains Failure. Mains failure inverse is active in the Logic .0. situation.

VLT®AutomationDrive FC 300 Operating
Instructions 4 How to Programme

MG.33.AE.02 - VLT  is a registered Danfoss trademark 59

  4

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 704 of 1387



[41] Latched Precise Stop inverse Sends a latched stop signal when the precise stop function is activated in par. 1-83 Precise Stop

Function. The Latched Precise stop inverse function is available for terminals 18 or 19.

[55] DigiPot Increase INCREASE signal to the Digital Potentiometer function described in par. group 3-9*

[56] DigiPot Decrease DECREASE signal to the Digital Potentiometer function described in par. group 3-9*

[57] DigiPot Clear Clears the Digital Potentiometer reference described in par. group 3-9*

[60] Counter A (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[61] Counter A (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[62] Reset Counter A Input for reset of counter A.

[63] Counter B (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[64] Counter B (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[65] Reset Counter B Input for reset of counter B.

[70] Mech. Brake Feedback Brake feedback for hoisting applications

[71] Mech. Brake Feedback inv. Inverted brake feedback for hoisting applications

[74] PID enable

[75] MCO Specific

[80] PTC Card 1 All Digital Inputs can be set to PTC Card 1 [80]. However, only one Digital Input must be set to this

choice.

4.3.3 5-3* Digital Outputs

Parameters for configuring the output functions for the output terminals. The 2 solid-state digital outputs are common for terminals 27 and 29. Set the

I/O function for terminal 27 in par.5-01 Terminal 27 Mode, and set the I/O function for terminal 29 in par.5-02 Terminal 29 Mode. These parameters

cannot be adjusted while the motor is running.

[0] No operation Default for all digital outputs and relay outputs

[1] Control ready The control board receives supply voltage.

[2] Drive ready The frequency converter is ready for operation and applies a supply signal on the control board.

[3] Drive ready / remote control The frequency converter is ready for operation and is in Auto On mode.

[4] Enable / no warning Ready for operation. No start or stop command is been given (start/disable). There are no warnings.

[5] VLT running Motor is running.

[6] Running / no warning Output speed is higher than the speed set in par. 1-81 Min Speed for Function at Stop [RPM]. The

motor is running and there are no warnings.

[7] Run in range / no warning Motor is running within the programmed current and speed ranges set in par. 4-50 Warning Current

Low to par. 4-53 Warning Speed High. There are no warnings.

[8] Run on reference / no warning Motor runs at reference speed.

[9] Alarm An alarm activates the output. There are no warnings.

[10] Alarm or warning An alarm or a warning activates the output.

[11] At torque limit The torque limit set in par. 4-16 Torque Limit Motor Mode or par. 1-17 has been exceeded.

[12] Out of current range The motor current is outside the range set in par. 4-18 Current Limit.

[13] Below current, low Motor current is lower than set in par. 4-50 Warning Current Low.

[14] Above current, high Motor current is higher than set in par. 4-51 Warning Current High.

[15] Out of range Output frequency is outside the frequency range set in par. 4-50 Warning Current Low and

par. 4-51 Warning Current High.

[16] Below speed, low Output speed is lower than the setting in par. 4-52 Warning Speed Low.

[17] Above speed, high Output speed is higher than the setting in par. 4-53 Warning Speed High.

[18] Out of feedback range Feedback is outside the range set in par. 4-56 Warning Feedback Low and par. 4-57 Warning Feed-

back High.

[19] Below feedback low Feedback is below the limit set in par. 4-56 Warning Feedback Low.
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[20] Above feedback high Feedback is above the limit set in par. 4-57 Warning Feedback High.

[21] Thermal warning The thermal warning turns on when the temperature exceeds the limit in the motor, the frequency

converter, the brake resistor, or the thermistor.

[22] Ready, no thermal warning Frequency converter is ready for operation and there is no over-temperature warning.

[23] Remote, ready, no thermal warning Frequency converter is ready for operation and is in Auto On mode. There is no over-temperature

warning.

[24] Ready, no over-/ under voltage Frequency converter is ready for operation and the mains voltage is within the specified voltage

range (see General Specifications section).

[25] Reverse Reversing. Logic ‘1’  when CW rotation of the motor. Logic ‘0’ when CCW rotation of the motor. If

the motor is not rotating the output will follow the reference.

[26] Bus OK Active communication (no time-out) via the serial communication port.

[27] Torque limit and stop Use in performing a coasting stop and in torque limit condition. If the frequency converter has

received a stop signal and is at the torque limit, the signal is Logic ‘0’.

[28] Brake, no brake warning Brake is active and there are no warnings.

[29] Brake ready, no fault Brake is ready for operation and there are no faults.

[30] Brake fault (IGBT) Output is Logic ‘1’ when the brake IGBT is short-circuited. Use this function to protect the frequency

converter if there is a fault on the brake modules. Use the output/relay to cut out the main voltage

from the frequency converter.

[31] Relay 123 Relay is activated when Control Word [0] is selected in parameter group 8-**.

[32] Mechanical brake control Enables control of an external mechanical brake, see description in the section Control of Mechanical

Brake, and par. group 2-2*

[33] Safe stop activated (FC 302 only) Indicates that the safe stop on terminal 37 has been activated.

[40] Out of ref range

[41] Below reference low

[42] Above reference high

[45] Bus Ctrl Controls output via bus. The state of the output is set in par. 5-90 Digital & Relay Bus Control. The

output state is retained in the event of bus time-out.

[46] Bus Ctrl On at timeout Controls output via bus. The state of the output is set in par. 5-90 Digital & Relay Bus Control. In

the event of bus time-out the output state is set high (On).

[47] Bus Ctrl Off at timeout Controls output via bus. The state of the output is set in par. 5-90 Digital & Relay Bus Control. In

the event of bus time-out the output state is set low (Off).

[51] MCO controlled

[55] Pulse output

[60] Comparator 0 See par. group 13-1*. If Comparator 0 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[61] Comparator 1 See par. group 13-1*. If Comparator 1 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[62] Comparator 2 See par. group 13-1*. If Comparator 2 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[63] Comparator 3 See par. group 13-1*. If Comparator 3 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[64] Comparator 4 See par. group 13-1*. If Comparator 4 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[65] Comparator 5 See par. group 13-1*. If Comparator 5 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[70] Logic Rule 0 See par. group 13-4*. If Logic Rule 0 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[71] Logic Rule 1 See par. group 13-4*. If Logic Rule 1 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[72] Logic Rule 2 See par. group 13-4*. If Logic Rule 2 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.
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[73] Logic Rule 3 See par. group 13-4*. If Logic Rule 3 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[74] Logic Rule 4 See par. group 13-4*. If Logic Rule 4 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[75] Logic Rule 5 See par. group 13-4*. If Logic Rule 5 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[80] SL Digital Output A See par. 13-52 SL Controller Action. The output will go high whenever the Smart Logic Action [38]

Set dig. out. A high is executed. The output will go low whenever the Smart Logic Action [32] Set

dig. out. A low is executed.

[81] SL Digital Output B See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [39]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [33] Set

dig. out. A low is executed.

[82] SL Digital Output C See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [40]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [34] Set

dig. out. A low is executed.

[83] SL Digital Output D See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [41]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [35] Set

dig. out. A low is executed.

[84] SL Digital Output E See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [42]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [36] Set

dig. out. A low is executed.

[85] SL Digital Output F See par. 13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [43]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [37] Set

dig. out. A low is executed.

[120] Local reference active Output is high when par. 3-13 Reference Site = [2] Local or when par. 3-13 Reference Site = [0]

Linked to hand auto at the same time as the LCP is in Hand on mode.

[121] Remote reference active Output is high when par. 3-13 Reference Site  = Remote [1] or Linked to hand/auto [0] while the

LCP is in [Auto on] mode.

[122] No alarm Output is high when no alarm is present.

[123] Start command active Output is high when there is an active Start command (i.e. via digital input bus connection or [Hand

on] or [Auto on]), and no Stop or Start command is active.

[124] Running reverse Output is high when the frequency converter is running counter clockwise (the logical product of

the status bits ‘running’ AND ‘reverse’).

[125] Drive in hand mode Output is high when the frequency converter is in Hand on mode (as indicated by the LED light

above [Hand on]).

[126] Drive in auto mode Output is high when the frequency converter is in Hand on mode (as indicated by the LED light

above [Auto on]).

5-40  Function Relay
Array [9]

(Relay 1 [0], Relay 2 [1], Relay 3 [2], Relay 4 [3], Relay 5 [4], Relay 6 [5], Relay 6 [5], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Option: Function:
[0] * No operation

[1] Control ready

[2] Drive ready

[3] Drive rdy/rem ctrl

[4] Enable / no warning

[5] Running

[6] Running / no warning

[7] Run in range/no warn

[8] Run on ref/no warn

[9] Alarm
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[10] Alarm or warning

[11] At torque limit

[12] Out of current range

[13] Below current, low

[14] Above current, high

[15] Out of speed range

[16] Below speed, low

[17] Above speed, high

[18] Out of feedb. range

[19] Below feedback, low

[20] Above feedback, high

[21] Thermal warning

[22] Ready,no thermal W

[23] Remote,ready,no TW

[24] Ready, Voltage OK

[25] Reverse

[26] Bus OK

[27] Torque limit & stop

[28] Brake, no brake war

[29] Brake ready, no fault

[30] Brake fault (IGBT)

[31] Relay 123

[32] Mech brake ctrl

[33] Safe stop active

[36] Control word bit 11

[37] Control word bit 12

[38] Motor feedback error

[39] Tracking error

[40] Out of ref range

[41] Below reference, low

[42] Above ref, high

[43] Extended PID Limit

[45] Bus ctrl.

[46] Bus ctrl, 1 if timeout

[47] Bus ctrl, 0 if timeout

[51] MCO controlled

[60] Comparator 0

[61] Comparator 1

[62] Comparator 2

[63] Comparator 3

[64] Comparator 4

[65] Comparator 5

[70] Logic rule 0

[71] Logic rule 1

[72] Logic rule 2

[73] Logic rule 3

[74] Logic rule 4
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[75] Logic rule 5

[80] SL digital output A

[81] SL digital output B

[82] SL digital output C

[83] SL digital output D

[84] SL digital output E

[85] SL digital output F

[120] Local ref active

[121] Remote ref active

[122] No alarm

[123] Start command activ

[124] Running reverse

[125] Drive in hand mode

[126] Drive in auto mode

14-22  Operation Mode

Option: Function:
Use this parameter to specify normal operation; to perform tests; or to initialise all parameters

except par. 15-03 Power Up's, par. 15-04 Over Temp's and par. 15-05 Over Volt's. This function is

active only when the power is cycled to the frequency converter.

Select Normal operation [0] for normal operation of the frequency converter with the motor in the

selected application.

Select Control card test [1] to test the analog and digital inputs and outputs and the +10 V control

voltage. The test requires a test connector with internal connections. Use the following procedure

for the control card test:

1. Select Control card test [1].

2. Disconnect the mains supply and wait for the light in the display to go out.

3. Set switches S201 (A53) and S202 (A54) = ‘ON’ / I.

4. Insert the test plug (see below).

5. Connect to mains supply.

6. Carry out various tests.

7. The results are displayed on the LCP and the frequency converter moves into an infinite

loop.

8. Par.14-22 Operation Mode is automatically set to Normal operation. Carry out a power

cycle to start up in Normal operation after a control card test.

If the test is OK:

LCP read-out: Control Card OK.

Disconnect the mains supply and remove the test plug. The green LED on the Control Card will light

up.

If the test fails:

LCP read-out: Control Card I/O failure.

Replace the frequency converter or Control card. The red LED on the Control Card is turned on. Test

plugs (connect the following terminals to each other): 18 - 27 - 32; 19 - 29 - 33; 42 - 53 - 54
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Select Initialization [2] to reset all parameter values to default settings, except for par. 15-03 Power

Up's, par. 15-04 Over Temp's, and par. 15-05 Over Volt's. The frequency converter will reset during

the next power-up.

Par.14-22 Operation Mode will also revert to the default setting Normal operation [0].

[0] * Normal operation

[1] Control card test

[2] Initialisation

[3] Boot mode

14-50  RFI Filter

Option: Function:
[0] Off Select Off [0] only if the frequency converter is fed by an isolated mains source, i.e. from a special

IT mains source.

In this mode, the internal RFI filter capacitors between chassis and the mains RFI filter circuit are

cut-out to avoid damage of the intermediate circuit and to reduce the ground capacity currents

according to IEC 61800-3.

[1] * On Select On [1] to ensure that the frequency converter complies with EMC standards.

15-43  Software Version

Range: Function:
0 N/A*   [0 - 0 N/A] View the combined SW version (or ‘package version’) consisting of power SW and control SW.
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4.4 Parameter Lists
Changes during operation

”TRUE” means that the parameter can be changed while the frequency converter is in operation and “FALSE” means that the it must be stopped before

a change can be made.

4-Set-up

'All set-up': the parameters can be set individually in each of the four set-ups, i.e. one single parameter can have four different data values.

’1 set-up’: data value will be the same in all set-ups.

Conversion index

This number refers to a conversion figure used when writing or reading to and from the frequency converter.

Conv. index 100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
Conv. factor 1 1/60 1000000 100000 10000 1000 100 10 1 0.1 0.01 0.001 0.0001 0.00001 0.000001

Data type Description Type
2 Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 boolean variables V2
54 Time difference w/o date TimD

See the frequency converter Design Guide for further information about data types 33, 35 and 54.
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Parameters for the frequency converter are grouped into various parameter groups for easy selection of the correct parameters for optimized operation

of the frequency converter.

0-** Operation and Display parameters for basic frequency converter settings

1-** Load and Motor parameters, includes all load and motor related parameters

2-** Brake parameters

3-** References and ramping parameters, includes DigiPot function

4-** Limits Warnings, setting of limits and warning parameters

5-** Digital inputs and outputs, includes relay controls

6-** Analog inputs and outputs

7-** Controls, setting parameters for speed and process controls

8-** Communication and option parameters, setting of FC RS485 and FC USB port parameters.

9-** Profibus parameters

10-** DeviceNet and CAN Fieldbus parameters

13-** Smart Logic Control parameters

14-** Special function parameters

15-** Drive information parameters

16-** Read out parameters

17-** Encoder Option parameters

32-** MCO 305 Basic parameters

33-** MCO 305 Advanced parameters

34-** MCO Data Readout parameters

VLT®AutomationDrive FC 300 Operating
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5 General Specifications

Mains supply (L1, L2, L3):

Supply voltage 200-240 V ±10%

Supply voltage FC 301: 380-480 V / FC 302: 380-500 V ±10%

Supply voltage FC 302: 525-690 V ±10%

Mains voltage low / mains drop-out:

During low mains voltage or a mains drop-out, the FC continues until the intermediate circuit voltage drops below the minimum stop level, which

corresponds typically to 15% below the frequency converter's lowest rated supply voltage. Power-up and full torque cannot be expected at mains voltage

lower than 10% below the frequency converter's lowest rated supply voltage.

Supply frequency 50/60 Hz ±5%

Max. imbalance temporary between mains phases 3.0 % of rated supply voltage

True Power Factor ( )  0.9 nominal at rated load

Displacement Power Factor (cos ) near unity (> 0.98)

Switching on input supply L1, L2, L3 (power-ups)  7.5 kW maximum 2 times/min.

Switching on input supply L1, L2, L3 (power-ups) 11-75 kW maximum 1 time/min.

Switching on input supply L1, L2, L3 (power-ups)  90 kW maximum 1 time/2 min.

Environment according to EN60664-1 overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical Amperes, 240/500/600/ 690 V maximum.

Motor output (U, V, W):

Output voltage 0 - 100% of supply voltage

Output frequency (0.25-75 kW) FC 301: 0.2 - 1000 Hz / FC 302: 0 - 1000 Hz

Output frequency (90-1000 kW) 0 - 800* Hz

Output frequency in Flux Mode (FC 302 only) 0 - 300 Hz

Switching on output Unlimited

Ramp times 0.01 - 3600 sec.

* Voltage and power dependent

Torque characteristics:

Starting torque (Constant torque) maximum 160% for 60 sec.*

Starting torque maximum 180% up to 0.5 sec.*

Overload torque (Constant torque) maximum 160% for 60 sec.*

Starting torque (Variable torque) maximum 110% for 60 sec.*

Overload torque (Variable torque) maximum 110% for 60 sec.

*Percentage relates to the nominal torque.

Digital inputs:

Programmable digital inputs FC 301: 4 (5)1) / FC 302: 4 (6)1)

Terminal number 18, 19, 271), 291), 32, 33,

Logic PNP or NPN

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 5 V DC

Voltage level, logic'1' PNP > 10 V DC

Voltage level, logic '0' NPN2) > 19 V DC

Voltage level, logic '1' NPN2) < 14 V DC

Maximum voltage on input 28 V DC

Pulse frequency range 0 - 110 kHz

(Duty cycle) Min. pulse width 4.5 ms

Input resistance, Ri approx. 4 k

Safe stop Terminal 373) (Terminal 37 is fixed PNP logic):

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 4 V DC

Voltage level, logic'1' PNP >20 V DC

Nominal input current at 24 V 50 mA rms

Nominal input current at 20 V 60 mA rms
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Input capacitance 400 nF

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.

2) Except safe stop input Terminal 37.

3) Terminal 37 is only available in FC 302 and FC 301 A1 with Safe Stop. It can only be used as safe stop input. Terminal 37 is suitable for category 3

installations according to EN 954-1 (safe stop according to category 0 EN 60204-1) as required by the EU Machinery Directive 98/37/EC. Terminal 37

and the Safe Stop function are designed in conformance with EN 60204-1, EN 50178, EN 61800-2, EN 61800-3, and EN 954-1. For correct and safe use

of the Safe Stop function follow the related information and instructions in the Design Guide.

4) FC 302 only.

Analog inputs:

Number of analog inputs 2

Terminal number 53, 54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode Switch S201/switch S202 = OFF (U)

Voltage level FC 301: 0 to + 10/ FC 302: -10 to +10 V (scaleable)

Input resistance, Ri approx. 10 k

Max. voltage ± 20 V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scaleable)

Input resistance, Ri approx. 200 

Max. current 30 mA

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth FC 301: 20 Hz/ FC 302: 100 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Pulse/encoder inputs:

Programmable pulse/encoder inputs 2/1

Terminal number pulse/encoder 291), 332) / 323), 333)

Max. frequency at terminal 29, 32, 33 110 kHz (Push-pull driven)

Max. frequency at terminal 29, 32, 33 5 kHz (open collector)

Min. frequency at terminal 29, 32, 33 4 Hz

Voltage level see section on Digital input

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

Pulse input accuracy (0.1 - 1 kHz) Max. error: 0.1% of full scale

Encoder input accuracy (1 - 110 kHz) Max. error: 0.05 % of full scale

The pulse and encoder inputs (terminals 29, 32, 33) are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) FC 302 only

2) Pulse inputs are 29 and 33

3) Encoder inputs: 32 = A, and 33 = B
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Digital output:

Programmable digital/pulse outputs 2

Terminal number 27, 29 1)

Voltage level at digital/frequency output 0 - 24 V

Max. output current (sink or source) 40 mA

Max. load at frequency output 1 k

Max. capacitive load at frequency output 10 nF

Minimum output frequency at frequency output 0 Hz

Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1 % of full scale

Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Analog output:

Number of programmable analog outputs 1

Terminal number 42

Current range at analog output 0/4 - 20 mA

Max. load GND - analog output 500 

Accuracy on analog output Max. error: 0.5 % of full scale

Resolution on analog output 12 bit

The analogue output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, 24 V DC output:

Terminal number 12, 13

Output voltage 24 V +1, -3 V

Max. load FC 301: 130 mA/ FC 302: 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs.

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5 V ±0.5 V

Max. load 15 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, RS 485 serial communication:

Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61 Common for terminals 68 and 69

The RS 485 serial communication circuit is functionally separated from other central circuits and galvanically isolated from the supply voltage (PELV).

Control card, USB serial communication:

USB standard 1.1 (Full speed)

USB plug USB type B “device” plug

Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

The USB ground connection is not galvanically isolated from protection earth. Use only an isolated laptop as PC connection to the USB connector on

the frequency converter.

Relay outputs:

Programmable relay outputs FC 301all kW: 1 / FC 302 all kW: 2

Relay 01 Terminal number 1-3 (break), 1-2 (make)

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) (Inductive load @ cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A

Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1A

Relay 02 (FC 302 only) Terminal number 4-6 (break), 4-5 (make)

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) Overvoltage cat. II 400 V AC, 2 A

Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load @ cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1A
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Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load @ cos  0.4) 240 V AC, 0.2A

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A

Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA

Environment according to EN 60664-1 overvoltage category III/pollution degree 2

1) IEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category II

3) UL applications 300 V AC 2A

Cable lengths and cross sections for control cables*:

Max. motor cable length, screened FC 301: 50 m / FC 301 (A1): 25 m/ FC 302: 150 m

Max. motor cable length, unscreened FC 301: 75 m / FC 301 (A1): 50 m/ FC 302: 300 m

Maximum cross section to control terminals, flexible/ rigid wire without cable end sleeves 1.5 mm2/16 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves 1 mm2/18 AWG

Maximum cross section to control terminals, flexible wire with cable end sleeves with collar 0.5 mm2/20 AWG

Minimum cross section to control terminals 0.25 mm2/ 24 AWG

* Power cables, see tables in section “Electrical Data” of the Design Guide

For more information, see section Electrical Data in the VLT AutomationDrive Design Guide, MG.33.BX.YY.

Control card performance:

Scan interval FC 301: 5 ms / FC 302: 1 ms

Control characteristics:

Resolution of output frequency at 0 - 1000 Hz +/- 0.003 Hz

Repeat accuracy of Precise start/stop (terminals 18, 19) ± 0.1 msec

System response time (terminals 18, 19, 27, 29, 32, 33)  2 ms

Speed control range (open loop) 1:100 of synchronous speed

Speed control range (closed loop) 1:1000 of synchronous speed

Speed accuracy (open loop) 30 - 4000 rpm: error ±8 rpm

Speed accuracy (closed loop), depending on resolution of feedback device 0 - 6000 rpm: error ±0.15 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure IP 201)/ Type 1, IP 212)/ Type 1, IP 55/ Type 12, IP 66

Vibration test 1.0 g

Max. relative humidity 5% - 93%(IEC 721-3-3; Class 3K3 (non-condensing) during operation

Aggressive environment (IEC 60068-2-43) H2S test class Kd

Ambient temperature3) Max. 50 °C (24-hour average maximum 45 °C)

1) Only for  3.7 kW (200 - 240 V),  7.5 kW (400 - 480/ 500 V)

2) As enclosure kit for  3.7 kW (200 - 240 V),  7.5 kW (400 - 480/ 500 V)

3) Derating for high ambient temperature, see special conditions in the Design Guide

Minimum ambient temperature during full-scale operation 0 °C

Minimum ambient temperature at reduced performance - 10 °C

Temperature during storage/transport -25 - +65/70 °C

Maximum altitude above sea level without derating 1000 m

Derating for high altitude, see special conditions in the Design Guide

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions in the Design Guide.

Protection and Features:

• Electronic thermal motor protection against overload.

• Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches a predefined level. An overload

temperature cannot be reset until the temperature of the heatsink is below the values stated in the tables on the following pages (Guideline -

these temperatures may vary for different power sizes, frame sizes, enclosure ratings etc.).
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• The frequency converter is protected against short-circuits on motor terminals U, V, W.

• If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

• Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high.

• The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and

low motor speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and/ or change the switching

pattern in order to ensure the performance of the drive.
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6 Troubleshooting

6.1.1 Warnings/Alarm Messages 

A warning or an alarm is signalled by the relevant LED on the front of the frequency converter and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages

may be critical, but are not necessarily so.

In the event of an alarm, the frequency converter will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in three ways:

1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional fieldbus.

NB!

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, meaning that the mains supply must be switched off before the alarm can be reset. After being

switched back on, the frequency converter is no longer blocked and may be reset as described above once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in par. 14-20 Reset Mode (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or else that

you can specify whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in par.1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning

flash. Once the problem has been rectified, only the alarm continues flashing until the frequency converter is reset.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

1 10 Volts low X    
2 Live zero error (X) (X) Par. 6-01 Live Zero Time-

out Function
3 No motor (X) Par. 1-80 Function at

Stop
4 Mains phase loss (X) (X) (X) Par. 14-12 Function at

Mains Imbalance
5 DC link voltage high X    
6 DC link voltage low X
7 DC over-voltage X X   
8 DC under voltage X X
9 Inverter overloaded X X   
10 Motor ETR over temperature (X) (X) Par.1-90 Motor Thermal

Protection
11 Motor thermistor over temperature (X) (X)  Par.1-90 Motor Thermal

Protection
12 Torque limit X X
13 Over Current X X X  
14 Earth Fault X X X
15 Hardware mismatch X X
16 Short Circuit X X
17 Control word time-out (X) (X) Par. 8-04 Control Word

Timeout Function
22 Hoist Mech. Brake
23 Internal Fan Fault X
24 External Fan Fault X Par. 14-53 Fan Monitor
25 Brake resistor short-circuited X
26 Brake resistor power limit (X) (X) Par.2-13 Brake Power

Monitoring
27 Brake chopper short-circuited X X
28 Brake check (X) (X) Par.2-15 Brake Check
29 Heatsink temp X X X
30 Motor phase U missing (X) (X) (X) Par. 4-58 Missing Motor

Phase Function
31 Motor phase V missing (X) (X) (X) Par. 4-58 Missing Motor

Phase Function
32 Motor phase W missing (X) (X) (X) Par. 4-58 Missing Motor

Phase Function
33 Inrush Fault X X
34 Fieldbus communication fault X X
36 Mains failure X X
37 Phase imbalance X
38 Internal Fault X X
39 Heatsink sensor X X
40 Overload of Digital Output Terminal 27 (X) Par.5-00 Digital I/O

Mode, par.5-01 Terminal
27 Mode

41 Overload of Digital Output Terminal 29 (X) Par.5-00 Digital I/O
Mode, par.5-02 Terminal

29 Mode
42 Overload of Digital Output On X30/6 (X) Par. 5-32 Term X30/6

Digi Out (MCB 101)
42 Overload of Digital Output On X30/7 (X) Par. 5-33 Term X30/7

Digi Out (MCB 101)
46 Pwr. card supply X X
47 24 V supply low X X X
48 1.8 V supply low X X
49 Speed limit X
50 AMA calibration failed X
51 AMA check Unom and Inom X
52 AMA low Inom X
53 AMA motor too big X

Table 6.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

54 AMA motor too small X
55 AMA parameter out of range X
56 AMA interrupted by user X
57 AMA time-out X
58 AMA internal fault X X
59 Current limit X
60 External Interlock X
61 Tracking Error (X) (X) Par. 4-30 Motor Feed-

back Loss Function
62 Output Frequency at Maximum Limit X

63 Mechanical Brake Low (X) Par.2-20 Release Brake
Current

64 Voltage Limit X

65 Control Board Over-temperature X X X
66 Heat sink Temperature Low X
67 Option Configuration has Changed X
68 Safe Stop (X) (X)1) Par. 5-19 Terminal 37

Safe Stop
69 Pwr. Card Temp X X
70 Illegal FC configuration X
71 PTC 1 Safe Stop X X1) Par. 5-19 Terminal 37

Safe Stop
72 Dangerous Failure X1) Par. 5-19 Terminal 37

Safe Stop
73 Safe Stop Auto Restart
76 Power Unit Setup X
77 Reduced power mode X Par. 14-59 Actual Num-

ber of Inverter Units
78 Tracking Error
79 Illegal PS config X X
80 Drive Initialized to Default Value X
81 CSIV corrupt
82 CSIV parameter error
85 Profibus/Profisafe Error
90 Encoder Loss (X) (X) Par. 17-61 Feedback

Signal Monitoring
91 Analogue input 54 wrong settings X S202
100-199 See Operating Instructions for MCO 305
243 Brake IGBT X X
244 Heatsink temp X X X
245 Heatsink sensor X X
246 Pwr.card supply X X
247 Pwr.card temp X X
248 Illegal PS config X X
250 New spare part X Par. 14-23 Typecode

Setting
251 New Type Code X X

Table 6.2: Alarm/Warning code list

(X) Dependent on parameter

1) Can not be Auto reset via par. 14-20 Reset Mode

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital

input (par. group5-1* [1]). The origin event that caused an alarm cannot damage the frequency converter or cause dangerous conditions. A trip lock is

an action when an alarm occurs, which may cause damage to frequency converter or connected parts. A Trip Lock situation can only be reset by a power

cycling.

LED indication
Warning yellow
Alarm flashing red

Trip locked yellow and red
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Alarm Word Extended Status Word
Bit Hex Dec Alarm Word Alarm Word 2 Warning Word Warning

Word 2
Extended
Status Word

0 00000001 1 Brake Check (A28) ServiceTrip, Read/
Write

Brake Check (W28) Ramping

1 00000002 2 Pwr. Card Temp
(A69)

ServiceTrip, (re-
served)

Pwr. Card Temp (W69)  AMA Running

2 00000004 4 Earth Fault (A14) ServiceTrip, Type-
code/Sparepart

Earth Fault (W14) Start CW/CCW

3 00000008 8 Ctrl.Card Temp
(A65)

ServiceTrip, (re-
served)

Ctrl.Card Temp (W65)  Slow Down

4 00000010 16 Ctrl. Word TO (A17) ServiceTrip, (re-
served)

Ctrl. Word TO (W17) Catch Up

5 00000020 32 Over Current (A13)  Over Current (W13)  Feedback High
6 00000040 64 Torque Limit (A12) Torque Limit (W12) Feedback Low
7 00000080 128 Motor Th Over

(A11)
 Motor Th Over (W11)  Output Current High

8 00000100 256 Motor ETR Over
(A10)

Motor ETR Over (W10) Output Current Low

9 00000200 512 Inverter Overld.
(A9)

 Inverter Overld (W9)  Output Freq High

10 00000400 1024 DC under Volt (A8) DC under Volt (W8) Output Freq Low
11 00000800 2048 DC over Volt (A7)  DC over Volt (W7)  Brake Check OK
12 00001000 4096 Short Circuit (A16) DC Voltage Low (W6) Braking Max
13 00002000 8192 Inrush Fault (A33)  DC Voltage High (W5)  Braking
14 00004000 16384 Mains ph. Loss (A4) Mains ph. Loss (W4) Out of Speed Range
15 00008000 32768 AMA Not OK  No Motor (W3)  OVC Active
16 00010000 65536 Live Zero Error (A2) Live Zero Error (W2) AC Brake
17 00020000 131072 Internal Fault (A38) KTY error 10V Low (W1) KTY Warn Password Timelock
18 00040000 262144 Brake Overload

(A26)
Fans error Brake Overload (W26) Fans Warn Password Protection

19 00080000 524288 U phase Loss (A30) ECB error Brake Resistor (W25) ECB Warn  
20 00100000 1048576 V phase Loss (A31) Brake IGBT (W27)
21 00200000 2097152 W phase Loss (A32)  Speed Limit (W49)   
22 00400000 4194304 Fieldbus Fault

(A34)
Fieldbus Fault (W34) Unused

23 00800000 8388608 24 V Supply Low
(A47)

 24V Supply Low (W47)  Unused

24 01000000 16777216 Mains Failure (A36) Mains Failure (W36) Unused
25 02000000 33554432 1.8V Supply Low

(A48)
 Current Limit (W59)  Unused

26 04000000 67108864 Brake Resistor
(A25)

Low Temp (W66) Unused

27 08000000 134217728 Brake IGBT (A27)  Voltage Limit (W64)  Unused
28 10000000 268435456 Option Change

(A67)
Encoder loss (W90) Unused

29 20000000 536870912 Drive Initial-
ized(A80)

 Output freq. lim. (W62)  Unused

30 40000000 1073741824 Safe Stop (A68) PTC 1 Safe Stop
(A71)

Safe Stop (W68) PTC 1 Safe
Stop (W71)

Unused

31 80000000 2147483648 Mech. brake low
(A63)

Dangerous Failure
(A72)

Extended Status Word  Unused

Table 6.3: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional fieldbus for diagnose. See also par. 16-94 Ext.

Status Word.

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is over-

loaded. Max. 15 mA or minimum 590 .

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in

par. 6-10 Terminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current,

par. 6-20 Terminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Cur-

rent respectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the frequency converter.

WARNING/ALARM 4, Mains phase loss:

A phase is missing on the supply side, or the mains voltage imbalance is

too high.

This message also appears in case of a fault in the input rectifier on the

frequency converter.

Check the supply voltage and supply currents to the frequency converter.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the overvoltage limit

of the control system. The frequency converter is still active.

WARNING 6, DC link voltage low

The intermediate circuit voltage (DC) is below the undervoltage limit of

the control system. The frequency converter is still active.

WARNING/ALARM 7, DC over voltage:

If the intermediate circuit voltage exceeds the limit, the frequency con-

verter trips after a time.

Possible corrections:

Connect a brake resistor

Extend the ramp time

Activate functions in par.2-10 Brake Function
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Increase par. 14-26 Trip Delay at Inverter Fault

Alarm/warning limits:
3 x 200 - 240
V

3 x 380 - 500 V 3 x 525 - 600 V

[VDC] [VDC] [VDC]
Undervoltage 185 373 532
Voltage warning
low

205 410 585

Voltage warning
high (w/o brake
- w/brake)

390/405 810/840 943/965

Overvoltage 410 855 975
    
The voltages stated are the intermediate circuit voltage of the fre-
quency converter with a tolerance of ± 5 %. The corresponding
mains voltage is the intermediate circuit voltage (DC-link) divided
by 1.35

WARNING/ALARM 8, DC under voltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning

low” limit (see table above), the frequency converter checks if 24 V back-

up supply is connected.

If no 24 V backup supply is connected, the frequency converter trips after

a given time depending on the unit.

To check whether the supply voltage matches the frequency converter,

see General Specifications.

WARNING/ALARM 9, Inverter overloaded:

The frequency converter is about to cut out because of an overload (too

high current for too long). The counter for electronic, thermal inverter

protection gives a warning at 98% and trips at 100%, while giving an

alarm. You  cannot reset the frequency converter until the counter is be-

low 90%.

The fault is that the frequency converter is overloaded by more than

100% for too long.

WARNING/ALARM 10, Motor ETR over temperature:

According to the electronic thermal protection (ETR), the motor is too hot.

You can choose if you want the frequency converter to give a warning or

an alarm when the counter reaches 100% in par.1-90 Motor Thermal

Protection. The fault is that the motor is overloaded by more than 100%

for too long. Check that the motor par. 1-24 Motor Current is set correctly.

WARNING/ALARM 11, Motor thermistor over temp:

The thermistor or the thermistor connection is disconnected. You can

choose if you want the frequency converter to give a warning or an alarm

when the counter reaches 100% in par.1-90 Motor Thermal Protection.

Check that the thermistor is connected correctly between terminal 53 or

54 (analog voltage input) and terminal 50 (+ 10 V supply), or between

terminal 18 or 19 (digital input PNP only) and terminal 50. If aKTY sen-

soris used, check for correct connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 Torque Limit Motor

Mode (in motor operation) or the torque is higher than the value in

par. 4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, Over Current:

The inverter peak current limit (approx. 200% of the rated current) is

exceeded. The warning will last approx. 8-12 sec., then the frequency

converter trips and issues an alarm. Turn off the frequency converter and

check if the motor shaft can be turned and if the motor size matches the

frequency converter.

If extended mechanical brake control is selected, trip can be reset exter-

nally.

ALARM 14, Earth fault:

There is a discharge from the output phases to earth, either in the cable

between the frequency converter and the motor or in the motor itself.

Turn off the frequency converter and remove the earth fault.

ALARM 15, Incomplete hardware:

A fitted option is not handled by the present control board (hardware or

software).

ALARM 16, Short-circuit

There is short-circuiting in the motor or on the motor terminals.

Turn off the frequency converter and remove the short-circuit.

WARNING/ALARM 17, Control word timeout:

There is no communication to the frequency converter.

The warning will only be active when par. 8-04 Control Word Timeout

Function is NOT set to OFF.

If par. 8-04 Control Word Timeout Function is set to Stop and Trip, a

warning appears and the frequency converter ramps down until it trips,

while giving an alarm.

Par. 8-03 Control Word Timeout Time could possibly be increased.

WARNING 23, Internal fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in

par. 14-53 Fan Monitor (set to [0] Disabled).

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in

par. 14-53 Fan Monitor (set to [0] Disabled).

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the

brake function is disconnected and the warning appears. The frequency

converter still works, but without the brake function. Turn off the fre-

quency converter and replace the brake resistor (see par.2-15 Brake

Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,

as a mean value over the last 120 s, on the basis of the resistance value

of the brake resistor (par.2-11 Brake Resistor (ohm)) and the intermedi-

ate circuit voltage. The warning is active when the dissipated braking

power is higher than 90%. If  Trip [2] has been selected in par.2-13 Brake

Power Monitoring, the frequency converter cuts out and issues this alarm,

when the dissipated braking power is higher than 100%.

ALARM/ WARNING 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,

the brake function disconnects and the warning comes up. The frequency

converter is still able to run, but since the brake transistor has short-

circuited, substantial power is transmitted to the brake resistor, even if it

is inactive.

Turn off the frequency converter and remove the brake resistor.

This alarm/ warning could also occur should the brake resistor overheat.

Terminal 104 to 106 are available as brake resistor. Klixon inputs, see

section Brake Resistor Temperature Switch.

Warning: There is a risk of substantial power being

transmitted to the brake resistor if the brake transistor

is short-circuited.
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ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

ALARM 29, Drive over temperature:

If the enclosure is IP 20 or IP 21/Type 1, the cut-out temperature of the

heat-sink is 95 oC +5 oC. The temperature fault cannot be reset, until the

temperature of the heatsink is below 70 oC +5 oC.

The fault could be:

- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:

Motor phase U between the frequency converter and the the motor is

missing.

Turn off the frequency converter and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the frequency converter and the motor is missing.

Turn off the frequency converter and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase W.

ALARM 33, Inrush fault:

Too many power ups have occured within a short time period. See the

chapter General Specifications for the allowed number of power ups with-

in one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The fieldbus on the communication option card is not working correctly.

Please check parameters associated with the module and make sure

module is properly inserted in Slot A of the drive. Check the wiring for

fieldbus.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency

converter is lost and par. 14-10 Mains Failure is NOT set to OFF. Possible

correction: check the fuses to the frequency converter

ALARM 37, Phase imbalance:

There is a current imbalance between the power units

ALARM 38, Internal fault:

By this alarm it may be necessary to contact your Danfoss supplier. Some

typical alarm messages:

0 The serial port cannot be initialized. Serious hardware
failure

256 The power EEPROM data is defect or too old
512 The control board EEPROM data is defect or too old
513 Communication time out Reading EEPROM data
514 Communication time out Reading EEPROM data
515 The Application Orientated Control cannot recognize the

EEPROM data
516 Cannot write write to the EEPROM because a write com-

mand is on progress
517 The write command is under time out
518 Failure in the EEPROM
519 Missing or invalid BarCode data in EEPROM 1024 – 1279

CAN telegram cannot be sent. (1027 indicate a possible
hardware failure)

1281 Digital Signal Processor flash time-out
1282 Power micro software version mismatch
1283 Power EEPROM data version mismatch
1284 Cannot read Digital Signal Processor software version
1299 Option SW in slot A is too old
1300 Option SW in slot B is too old
1311 Option SW in slot C0 is too old

1312 Option SW in slot C1 is too old
1315 Option SW in slot A is not supported (not allowed)
1316 Option SW in slot B is not supported (not allowed)
1317 Option SW in slot C0 is not supported (not allowed)
1318 Option SW in slot C1 is not supported (not allowed)
1536 An exception in the Application Orientated Control is

registered. Debug information written in LCP
1792 DSP watchdog is active. Debugging of power part data

Motor Orientated Control data not transferred correctly
2049 Power data restarted
2315 Missing SW version from power unit
2816 Stack overflow Control board module
2817 Scheduler slow tasks
2818 Fast tasks
2819 Parameter thread
2820 LCP stack overflow
2821 Serial port overflow
2822 USB port overflow

3072-
5122

Parameter value is outside its limits. Perform a initiali-
zation. Parameter number causing the alarm: Subtract
the code from 3072. Ex Error code 3238: 3238-3072 =
166 is outside the limit

5123 Option in slot A: Hardware incompatible with Control
board hardware

5124 Option in slot B: Hardware incompatible with Control
board hardware

5125 Option in slot C0: Hardware incompatible with Control
board hardware

5126 Option in slot C1: Hardware incompatible with Control
board hardware

5376-
6231

Out of memory

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connec-

tion. Check par.5-00 Digital I/O Mode and par.5-01 Terminal 27 Mode.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-

tion. Check par.5-00 Digital I/O Mode and par.5-02 Terminal 29 Mode.

WARNING 42, Overload of Digital Output On X30/6 :

Check the load connected to X30/6 or remove short-circuit connection.

Check par. 5-32 Term X30/6 Digi Out (MCB 101).

WARNING 42, Overload of Digital Output On X30/7 :

Check the load connected to X30/7 or remove short-circuit connection.

Check par. 5-33 Term X30/7 Digi Out (MCB 101).

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

Contact your Danfoss supplier.

WARNING 48, 1.8 V supply low:

Contact your Danfoss supplier.

WARNING 49, Speed limit:

The speed is not within the specified range in par. 4-11 Motor Speed Low

Limit [RPM] and par. 4-13 Motor Speed High Limit [RPM].

ALARM 50, AMA calibration failed:

Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:

The setting of motor voltage, motor current, and motor power is pre-

sumably wrong. Check the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:

The motor is too small for the AMA to be carried out.

6 Troubleshooting
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ALARM 55, AMA par. out of range:

The motor parameter values found from the motor are outside acceptable

range.

ALARM 56, AMA interrupted by user:

The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried

out. Please note that repeated runs may heat the motor to a level where

the resistance Rs and Rr are increased. In most cases, however, this is

not critical.

ALARM 58, AMA internal fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

The current is higher than the value in par. 4-18 Current Limit.

ALARM/WARNING 61, Tracking Error:

An error between calculated speed and speed measurement from feed-

back device. The function Warning/Alarm/Disabling setting is in

par. 4-30 Motor Feedback Loss Function. Accepted error setting in

par. 4-31 Motor Feedback Speed Error and the allowed time the error

occur setting in par. 4-32 Motor Feedback Loss Timeout. During a com-

missioning procedure the function may be effective.

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is higher than the value set in par. 4-19 Max Output

Frequency. This is a warning in VVC+ mode and an alarm (trip) in Flux

mode.

ALARM 63, Mechanical Brake Low:

The actual motor current has not exceeded the “release brake” current

within the “Start delay” time window.

WARNING 64, Voltage Limit:

The load and speed combination demands a motor voltage higher than

the actual DC link voltage.

WARNING/ALARM/TRIP 65, Control Card Over Temperature:

Control card over temperature: The cut-out temperature of the control

card is 80° C.

WARNING 66, Heatsink Temperature Low:

The heat sink temperature is measured as 0° C. This could indicate that

the temperature sensor is defect and thus the fan speed is increased to

the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last

power down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 V

DC to T-37. Press reset button on LCP.

WARNING 68, Safe Stop:

Safe Stop has been activated. Normal operation is resumed when Safe

Stop is disabled. Warning: Automatic Restart!

ALARM 70, Illegal FC Configuration:

Actual combination of control board and power board is illegal.

ALARM 71, PTC 1 Safe Stop:

Safe Stop has been activated from the MCB 112 PTC Thermistor Card

(motor too warm). Normal operation can be resumed when the MCB 112

applies 24 V DC to T-37 again (when the motor temperature reaches an

acceptable level) and when the Digital Input from the MCB 112 is deac-

tivated. When that happens, a reset signal must be is be sent (via Bus,

Digital I/O, or by pressing [RESET]).

WARNING 71, PTC 1 Safe Stop:

Safe Stop has been activated from the MCB 112 PTC Thermistor Card

(motor too warm). Normal operation can be resumed when the MCB 112

applies 24 V DC to T-37 again (when the motor temperature reaches an

acceptable level) and when the Digital Input from the MCB 112 is deac-

tivated. Warning: Automatic Restart.

ALARM 72, Dangerous Failure:

Safe Stop with Trip Lock. The Dangerous Failure Alarm is issued if the

combination of safe stop commands is unexpected. This is the case if the

MCB 112 VLT PTC Thermistor Card enables X44/ 10 but safe stop is

somehow not enabled. Furthermore, if the MCB 112 is the only device

using safe stop (specified through selection [4] or [5] in par. 5-19), an

unexpected combination is activation of safe stop without the X44/ 10

being activated. The following table summarizes the unexpected combi-

nations that lead to Alarm 72. Note that if X44/ 10 is activated in selection

2 or 3, this signal is ignored! However, the MCB 112 will still be able to

activate Safe Stop.

Function No. X44/ 10 (DI) Safe Stop T37

PTC 1 Warning [4] + -

  - +

PTC 1 Alarm [5] + -

  - +

PTC 1 & Relay

A

[6] + -

PTC 1 & Relay

W

[7] + -

PTC 1 & Re-

layA/ W

[8] + -

PTC 1 & Relay

W/A

[9] + -

+: activated

-: Not activated

ALARM 78, Tracking Error:

Please contact Danfoss

ALARM 80, Drive Initialised to Default Value:

Parameter settings are initialised to default setting after a manual (three-

finger) reset.

ALARM 90, Encoder loss:

Check the connection to encoder option and eventually replace the MCB

102or MCB 103.

ALARM 91, Analogue Input 54 Wrong Settings:

Switch S202 has to be set in position OFF (voltage input) when a KTY

sensor is connected to analogue input terminal 54.

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The fre-

quency converter type code must be restored in the EEPROM. Select the

correct type code in par. 14-23 Typecode Setting according to the label

on unit. Remember to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The Frequency Converter has got a new type code.
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1. Introduction

1.1.1. Copyright, Limitation of Liability and Revision Rights

This publication contains information proprietary to Danfoss A/S. By accepting and using this
manual the user agrees that the information contained herein will be used solely for operating
equipment from Danfoss A/S or equipment from other vendors provided that such equipment is
intended for communication with Danfoss equipment over a PROFIBUS serial communication link.
This publication is protected under the Copyright laws of Denmark and most other countries.

Danfoss A/S does not warrant that a software program produced according to the guidelines pro-
vided in this manual will function properly in every physical, hardware or software environment.

Although Danfoss A/S has tested and reviewed the documentation within this manual, Danfoss A/
S makes no warranty or representation, either express or implied, with respect to this documen-
tation, including its quality, performance, or fitness for a particular purpose.

In no event shall Danfoss A/S be liable for direct, indirect, special, incidental, or consequential
damages arising out of the use, or the inability to use information contained in this manual, even
if advised of the possibility of such damages. In particular, Danfoss A/S is not responsible for any
costs including but not limited to those incurred as a result of lost profits or revenue, loss or
damage of equipment, loss of computer programs, loss of data, the costs to substitute these, or
any claims by third parties.

Danfoss A/S reserves the right to revise this publication at any time and to make changes in its
contents without prior notice or any obligation to notify previous users of such revisions or
changes.

VLT® Profibus 1. Introduction
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1.2.1. Safety Note 

The voltage of the frequency converter is dangerous whenever connected to mains.
Incorrect installation of the motor, frequency converter or fieldbus may cause dam-
age to the equipment, serious personal injury or death. Consequently, the instruc-
tions in this manual, as well as national and local rules and safety regulations, must
be complied with.

1.2.2. Safety Regulations

1. The frequency converter must be disconnected from mains if repair work is to be carried
out. Check that the mains supply has been disconnected and that the necessary time has
passed before removing motor and mains plugs.

2. The [STOP/RESET] key on the control panel of the frequency converter does not dis-
connect the equipment from mains and is thus not to be used as a safety switch. 3.
Correct protective earthing of the equipment must be established, the user must be pro-
tected against supply voltage, and the motor must be protected against overload in
accordance with applicable national and local regulations.

3. Correct protective earthing of the equipment must be established, the user must be pro-
tected against supply voltage, and the motor must be protected against overload in
accordance with applicable national and local regulations.

4. The earth leakage currents are higher than 3.5 mA.

5. Protection against motor overload is not included in the factory setting. If this function
is desired, set par. 1-90 Motor Thermal Protection to data value ETR trip or data value
ETR warning. Note: The function is initialised at 1.16 x rated motor current and rated
motor frequency. For the North American market: The ETR functions provide class 20
motor overload protection in accordance with NEC.

6. Do not remove the plugs for the motor and mains supply while the frequency converter
is connected to mains. Check that the mains supply has been disconnected and that the
necessary time has passed before removing motor and mains plugs.

7. Please note that the frequency converter has more voltage inputs than L1, L2 and L3,
when load sharing (linking of DC intermediate circuit) and external 24 V DC have been
installed. Check that all voltage inputs have been disconnected and that the necessary
time has passed before commencing repair work.

1.2.3. Warning Against Unintended Start

1. The motor can be brought to a stop by means of digital commands, bus commands,
references or a local stop, while the frequency converter is connected to mains. If per-
sonal safety considerations make it necessary to ensure that no unintended start occurs,
these stop functions are not sufficient.

2. While parameters are being changed, the motor may start. Consequently, the stop key
[STOP/RESET] must always be activated; following which data can be modified.

3. A motor that has been stopped may start if faults occur in the electronics of the frequency
converter, or if a temporary overload or a fault in the supply mains or the motor con-
nection ceases.

1.2.4. Warning

Touching the electrical parts may be fatal - even after the equipment has been dis-
connected from mains.
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Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load
sharing (linkage of DC intermediate circuit), as well as the motor connection for kinetic back up.

Please refer to the relevant Operating Instructions for further safety guidelines.

VLT® Profibus 1. Introduction
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1.3. About this Manual

First time users can obtain the most essential information for quick installation and set-up in these
chapters:

Introduction
How to Install
How to Configure the System
Application Examples

For more detailed information including the full range of set-up options and diagnosis tools please
refer to the chapters:

How to Control the Frequency Converter
How to Access the Parameters
Parameters
Troubleshooting

1.4. About PROFIBUS

PROFIBUS is standardized in the international standards IEC 61158 and IEC 61784, and supported
by the member companies of the PROFIBUS International user community.

PROFIBUS International (PI) is the umbrella organization for all Regional PROFIBUS Associations
(RPA) worldwide. PI has engaged PNO (PROFIBUS Nutzerorganisation e. V.), Germany, a non-
profit organisation based in Karlsruhe, Germany, to establish Technical Committees and Working
Groups in order to define and maintain the open and vendor independent PROFIBUS technology.
Any member of PROFIBUS International may take an active part in maintenance and further de-
velopment of the PROFIBUS technology. This guarantees openness and vendor independence of
the PROFIBUS technology.

For access to the vast quantity of PROFIBUS literature including information and downloads for
PROFIBUS DP and the PROFIdrive profile, please refer to www.profibus.com.

1.5. About PROFIBUS DP V1

By operating the frequency converter via a field bus you can reduce the capital cost of your SYS-
TEM, communicate faster and more efficiently, and enjoy an easier user interface.

Using PROFIBUS DP V1 you are additionally guaranteed a product which has wide compatibility,
a high level of availability and support, and which will be compatible with future versions. 10.

With the MCT 10 PC software tool you can control and configure your SYSTEM simultaneously,
and monitor the entire SYSTEM more effectively for faster diagnosis, and better preventive main-
tenance. Simplify commissioning, maintenance and documentation using MCT.

1. Introduction VLT® Profibus

6  MG.33.C4.02 - VLT® is a registered Danfoss trademark  

1

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 763 of 1387



Features of PROFIBUS DP V1:
Capital savings

• PROFIBUS DP V1 permits very effective use of PLC I/O capacity, in effect expanding the
volume capacity of your existing PLC by up to two-thirds.

Fast and efficient communication

• short bus cycle times

• improved network efficiency

Easy to use

• transparent installation, diagnosis and parameterisation

Flexibility and compatibility

• Two different state machines can be selected: PROFIdrive profile or Danfoss FC profile

• Communication using PROFIBUS DP V1, Master Class 1 and Master Class 2

Future-proof investment

• Downward compatibility: New protocol extensions retain all the functions of the previous
versions

• Continuous development of new application-oriented profiles

• Wide product availability

• Intelligent base for future technologies such as OPC, FDT/DTM, PROFINET

Technical features:

• Bus time out reaction

• PLC/CPU stop reaction

• Eight PPO types available

• Numerous relevant process data (PCD) types available

• Automatic detection of baud rate and PPO type

• Extended diagnosis available

• Alarms and warnings available as text messages within the PLC

• Equidistant bus cycle time configurable in PLC SYSTEM

• Improved network efficiency, since the cyclic parameter channel is no longer required

• Very short bus cycle times compared to industrial ethernet

• Backwards compatibility with DP

Features of MCT 10:

• Project-oriented PC tool, one tool for all VLT series

• Links to all Windows applications possible

• Supports Siemens CPs 5511 (PCMCIA) and 5611 (PCI- card), for PROFIBUS DP V1 Master
Class 2 connection

• Support of standard interfaces: COMx, USB, RS232 (FLUX)

• Siemens PG / Field PGs already have the necessary hardware ·

• “View” is highly individually configurable

• Backwards compatibility with Dos-Dialog (*.mnu) and WinDialog (*.vlt)

VLT® Profibus 1. Introduction
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1.6. Technical Overview

1.6.1. Bus Topology 

Single master

- PLC communicates with telegrams of
constant length

- Fits time-critical requirements

- Cyclical transmission via PPO types

- Extended diagnosis

Illustration 1.1: PROFIBUS DP V0

1.6.2. Bus Topology 

Multiple master
Features of a Master class 1 connection

- Cyclical data exchange (DP V0)

- Acyclical read/write on parameters

- Extended diagnosis

The acyclical connection is fixed, and cannot
be changed during operation.

Features of a Master class 2 connection:

- Initiate / Abort acyclical connection

- Acyclical read/write on parameters

The acyclical connection can be established
(Initiate) or removed (Abort) dynamically
even when a master class 1 is active on the
network. The DP V1 acyclical connection can
be used for general parameter access as an
alternative to the PCV parameter channel.

Illustration 1.2: PROFIBUS DP V1

The PROFIBUS DP extension DP V1 permits acyclical as well as cyclical data communication. This
feature can be used by a DP master class 1 (e.g. PLC), as well as a DP master class 2 (e.g. PC
tool).
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1.7. Assumptions 

This manual assumes you are using a DANFOSS PROFIBUS Option Card in conjunction with a
DANFOSS FC 100, 200 or 300 Series. It is also assumed that your master is a PLC or PC equipped
with a serial communication card supporting all the PROFIBUS communication services required
by your application, and that all requirements stipulated in the PROFIBUS standard, as well as
those set up in the PROFIBUS Variable Speed Drive Profile and its company-specific implementa-
tion PROFIdrive, as well as those pertaining to the VLT Variable Speed Drive are strictly observed
as well as all limitations therein fully respected.

1.8. Hardware

These Operating Instructions relate to the Profibus fieldbus option type no. 130B1100 and type
no. 130B1200.
The Profibus Option will be identified as: MCA 101 Profibus DP V1 in par. 15-60 Option in Slot A.

1.9. Background Knowledge 

The DANFOSS PROFIBUS Option Card is designed to communicate with any master complying
with the PROFIBUS standard. Familiarity with the PC or PLC you intend to use as a master in your
SYSTEM is assumed. Issues regarding hardware or software produced by other manufacturers are
beyond the scope of this manual, and are not the responsibility of DANFOSS.

If you have questions regarding set-up of master-to-master communication, or communication to
a non-Danfoss slave, please consult the appropriate manuals

1.10. Available Literature

The following literature is available for the FC 100, 200 and 300 series.

Title Literature no.
VLT HVAC Drive FC 100 Operating Instructions MG.11.AX.YY
VLT HVAC Drive FC 100 Design Guide MG.11.BX.YY
VLT HVAC Drive FC 100 Programming Guide MG.11.CX.YY
VLT AQUA Drive FC 200 Operating Instructions MG.20.NX.YY
VLT AQUA Drive FC 200 Design Guide MG.20.MX.YY
VLT AQUA Drive FC 200 Programming Guide MG.20.OX.YY
VLT AutomationDrive FC 300 Operating Instructions MG.33.AX.YY
VLT AutomationDrive FC 300 Design Guide MG.33.BX.YY
VLT AutomationDrive FC 300 Programming Guide MG.33.MX.YY
VLT AutomationDrive FC 100, 200 and 300 PROFIBUS Operating
Instructions

MG.33.CX.YY

VLT AutomationDrive FC 100, 200 and 300 DeviceNet Operating In-
structions

MG.33.DX.YY

VLT AutomationDrive FC 300 MCT 10 Software Dialogue MG.33.EX.YY
PROFIBUS DP V1 Design Guide MG.90.EX.YY

X = Revision number
Y = Language code

VLT® Profibus 1. Introduction
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Please also refer to www.danfoss.com/drives for frequently asked questions and additional infor-
mation.
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1.11. Abbreviations

ACI Acyclical Control Interval
AOC Application Orientated Controller
CAN Controller Area Network
CTW Control Word
DP Distributed Periphery
DU Data Unit
EEPROM Electrical Erasable Programmable Read Only Memory
EIA Electronic Industries Alliance: Specifier of the EIA Standard RS 485-A
EMC Electromagnetic Compatibility
FDL Fieldbus Data Link Layer
FDT Field Device Tool
IND Sub index
ISO International Standards Organization
LCD Liquid Crystal Display
LCP Local Control Panel
LED Light Emitting Diode
MAV Main Actual Value
MC1 Master Class 1
MC2 Master Class 2
MOC Motion Orientated Controller
MRV Main Reference Value
PB PROFIBUS
PC Personal Computer
PCD Process Data
PCA Parameter Characteristics
PCV Parameter-Characteristics-Value
PDU Protocol Data Unit
PLC Programmable Logic Control
PNU Parameter Number
PPO Parameter-Process Data
PVA Parameter Value
RC Request/Response Characteristics
SAP Service Access Point
SMP Spontaneous Message
STW Status Word

VLT® Profibus 1. Introduction
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2. How to Install

2.1. Cabling

2.1.1. Cable Lengths and Number of Codes 

The maximum cable length allowable in one segment is dependent on the transmission speed.
The total cable length includes drop cables if any. A drop cable is the connection from the main
bus cable to each node if a T-connection is used instead of permissible cable length and maximum
number of nodes/frequency converters with 1, 2, 3 and 4 bus segments.

Drop cable connection (i.e. T-connection) beyond the cable lengths indicated is not recommended,
due to the increased risk of reflection occurring. Instead, Danfoss recommends direct connection
of the frequency converter.

Note that a repeater is a node in both of the two segments it connects. The number of frequency
converters is based on a single master SYSTEM. If there are two or more masters (e.g. PC tools),
the number of frequency converters must be reduced correspondingly.

Maximum total bus cable length:

Transmission speed 1 segment:
32 nodes
(31 VLT)

[m]

2 segments:
64 nodes

(1 repeater, 61 VLT)
[m]

3 segments:
96 nodes

(2 repeaters, 91
VLT)
[m]

4 segments:
128 nodes

(3 repeaters, 121
VLT)
[m]

9.6-187.5 kBaud 1000 2000 3000 4000
500 kBaud 400 800 1200 1600
1.5 Mbaud 200 400 600 800

3-12 MBaud 100 200 300 400

Total drop cable length limit per segment:

Transmission speed Max. drop cable length
per

segment
[m]

9.6-93.75 kBaud 96
187.5 kBaud 75

500 kBaud 30
1.5 Mbaud 10

3-12 MBaud None

VLT® Profibus 2. How to Install
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The length statements in the tables above are valid for bus cable with the following properties:

- Impedance: 135 to 165 ohm at a measuring frequency from 3 to 20 MHz

- Resistance: <110 ohm/km

- Capacitance: <30 pF/m

- Damping: max. 9 dB over the whole wire length

- Cross section: max. 0.34 mm2 , corresponding to AWG 22

- Cable type: twisted in pairs, 1 x 2, or 2 x 2, or 1 x 4 wires

- Screening: Copper-braided screen or braided screen and foil screen

Use of the same cable type throughout the entire network is recommended to avoid impedance
mismatch.

The numbers on the following diagram indicate the maximum number of stations in each segment.
They are not the station addresses, as each station in the network must have a unique address.

2.1.2. EMC Precautions 

The following EMC precautions are recommended to achieve interference-free operation of the
PROFIBUS network. Additional EMC information is available in the relevant FC 100, 200 or 300
series Operating Instructions (MG.11.AX.YY, MG.20.NX.YY or MG.33.AX.YY) and Design Guides
(MG.11.BX.YY, MG.20.MX.YY or MG.33.BX.YY). Please also consult the PROFIBUS master manual
for further installation guidelines.

NB!
Ensure compliance with relevant national and local regulations, for example in pro-
tective earth connection.

2.1.3. Connection of the Cable Screen 

The screen of the PROFIBUS cable must always be connected to ground at both ends, meaning
the screen must be connected to ground in all stations connected to the PROFIBUS network. It is
very important to have a low impedance ground connection of the screen, also at high frequencies.
This can be obtained by connecting the surface of the screen to ground, for example by means
of a cable clamp or a conductive cable gland. The frequency converter has various clamps and
brackets to enable a proper ground connection of the PROFIBUS cable screen. The screen con-
nection is shown in the section Connecting the Bus Line.
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2.1.4. Earth Connection 

It is important that all stations connected to the PROFIBUS network are connected to the same
earth potential. The earth connection must have a low HF (high frequency) impedance. This can
be achieved by connecting a large surface area of the cabinet to earth, for example by mounting
the frequency converter on a conductive rear plate. Particularly when there are long distances
between the stations in a PROFIBUS network, it can be necessary to use additional potential
equalizing cables, connecting the individual stations to the same earth potential.

2.1.5. Cable Routing 

The PROFIBUS communication cable must be kept away from motor and brake resistor cables to
avoid coupling of high frequency noise from one cable to the other. Normally a distance of 200
mm is sufficient, but maintaining the greatest possible distance between cables is generally rec-
ommended, especially where cables run in parallel over long distances.

If the PROFIBUS cable must cross a motor cable or brake resistor cable, the cables must cross at
an angle of 90°.

VLT® Profibus 2. How to Install
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2.1.6. Connecting the Bus Line 

Proper termination of the bus line is essential.
A mismatch of impedance may result in re-
flections on the line that will corrupt data
transmission.

- The PROFIBUS Option Card has a
suitable termination, activated by
switch 1 located on the Profibus op-
tion. The switches must be on to ter-
minate the bus. The factory setting
is off.

- Nodes at the physical ends of each
segment must be terminated.

- When power to the PROFIBUS card
is down, please note that the termi-
nation is still active, although not
functional.

- Most masters and repeaters are
equipped with their own termination.

- If an external termination circuit con-
sisting of three resistors is connected
to the bus line, a 5V DC power supply
must be used. Please note that this
power supply must be galvanically
isolated from the a.c. line.

- The CS-pin on the Profibus connec-
tor is Control Select. When option
goes into active state and sends a
telegram, the CS pin goes high (+5
Volts). This can be used to control
optical transmitters etc. or for trig-
gering measurement equipment like
an oscilloscope.

- D-sub 9 connector.
If desired, a D-sub 9 adaptor can be
added as an option. The Profibus D-
sub 9 adaptor has the type no:
130B1112.
N.B.: If the D-sub 9 adaptor is used,
please be aware that the termination
switch on the Profibus option is set
to OFF, to avoid double termination.
as the Profibus D-sub 9 connector al-
so features a termination switch.

Illustration 2.1: 62 = RxD/TxD-P red cable (Sie-
mens B)
63 = RxD/TxD-N green cable (Siemens A)
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2.2. How to Install Option in Drive 

To install a fieldbus option in the drive you will need:

- The fieldbus option

- Fieldbus option adaptor frame for the FC 100, 200 and 300. This frame is deeper than
the standard frame, to allow space for the fieldbus option beneath

- Cable holders

Instructions:

- Remove the LCD panel from the frequency converter

- Remove the frame located beneath and discard

- Push the option into place. Two positions are possible, with cable terminal facing either
up or down. The cable up position is often most suitable when several frequency con-
verters are installed side by side in a rack, as this position permits shorter cable lengths

- Push the fieldbus option adaptor frame into place

- Replace the LCD panel. - Attach cable

- Fasten the cable in place using cable holders

- The FC 100, 200 and 300 top surfaces have pre-bored threaded holes for attaching the
cable holders to the unit

VLT® Profibus 2. How to Install
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3. How to Configure the System

3.1. Configure the PROFIBUS Network 

All PROFIBUS stations that are connected to the same bus network must have a unique station
address.

The PROFIBUS address of the frequency converter can be selected via:

- Hardware switches

- Par. 9-18 Node address

- The PROFIBUS command SSA “Set Station Address”

3.1.1. Setting the PROFIBUS Address using the Hardware Switches

Using the hardware switches it is possible to select an address range from 0 to 125 (factory setting
127) according to the table below:

Switch 8 7 6 5 4 3 2 1
Address value Not used +64 +32 +16 +8 +4 +2 +1
E.g. address 5 Not used OFF OFF OFF OFF ON OFF ON
E.g. address 35 Not used OFF ON OFF OFF OFF ON ON
E.g. address 82 Not used ON OFF ON OFF OFF ON OFF

NB!
Switch off the power supply be-
fore changing the hardware
switches.

The address change will come into effect at
the next power-up, and can be read in par.
9-18 Node address.

Note the location and sequence of the hard-
ware switches as illustrated in the figure op-
posite.

VLT® Profibus 3. How to Configure the System
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Setting the PROFIBUS Address via par. 9-18 Node address:
Setting the address via par. 9-18 Node address or the Profibus SSA-command is possible, if the
hardware switches are set to 126 or 127 (factory switch setting). The address change will come
into effect at the next power-up.

Setting the PROFIBUS Address with “Set Station Address” Command:
Setting the address via the "Set Station Address" command is possible, if the hardware switch is
set to 126 or 127 (factory switch setting). Using the "Set Station Address" command it is possible
to lock the programmed address, which makes it impossible to change the address using this
command. The address setting can be unlocked by changing the par. 9-18 Node address or the
address switch, followed by a power cycle. A new address is effective immediately after the "Set
Station Address" command.

3.2. Configure the Master

3.2.1. GSD File 

In order to configure a PROFIBUS Master, the configuration tool needs a GSD file for each type
of slave on the network. The GSD file is a PROFIBUS DP “standard” text file containing the nec-
essary communications setup data for a slave. Download the GSD file for the FC 100, 200 and 300
Drives at http://www.danfoss.com/drives.

Profibus SW Ver-
sion
(par. 15-61)

GSD file

1.x da01040A.GSD
2.x da02040A.GSD

The first step in configuration of the PROFI-
BUS Master is to import the GSD file in the
configuration tool. The steps outlined below
show how to add a new GSD file to the Simatic
Manager software tool. For each drive series,
a GSD file is typically imported once only, fol-
lowing the initial installation of the software
tool.

Using the browser for the GSD file, choose to
install All files, which will mean that both a
GSD file and a bitmap for the device will be
imported into the Hardware catalogue.
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The FC 300 GSD file is now imported and will
be accessible via the following path in the
Hardware catalogue:

Open a Project, set up the Hardware and add
a PROFIBUS Master SYSTEM. Select FC 300
then drag and drop it onto the PROFIBUS in
the Hardware diagram.

A window for the address of the FC 300 now
appears. Select the address from the scroll-
down list. Note that this address setting must
match the previous address setting in par.
9-18 Node address.
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The next step is to set up the peripheral input
and output data. Data set up in the peripheral
area is transmitted cyclically via PPO types. In
the example below, a PPO type 6 Word con-
sistent is dragged and dropped to the first slot.

See the PPO types section in How to Control
the Frequency Converter for more informa-
tion.

The configuration tool automatically assigns addresses in the peripheral address area. In this ex-
ample the input and output area have the following configuration:

PPO type 6:

PCD word num-
ber

1 2 3 4

Input address 256-257 258-259 260-261 262-263
Set-up STW MAV Par. 9-16.2 Par. 9-16.3

Table 3.1: PCD read (VLT to PLC)

PCD word num-
ber

1 2 3 4

Output address 256-257 258-259 260-261 262-263
Set-up CTW MRV Par. 9-15.2 Par. 9-15.3

Table 3.2: PCD write (PLC to VLT)

For Profibus SW version 2.x and higher, Auto-configuration of process data is supported. This
feature makes it possible to configure the process data (par. 9-15 and 9-16) from the PLC/Master.
To use Autoconfig, make sure the feature under DP slave Properties is enabled.
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NB!
DP V1 diagnosis is supported for Profibus SW version 2 and higner. This means that
the default setting of the Profibus option is DP V1 diagnosis. If DP V0 diagnosis is
required, the setting under DP slave Properties must be changed

Download the configuration file to the PLC. The PROFIBUS SYSTEM should be able to go online
and it will start to exchange data when the PLC is set to Run mode.
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3.3. Configure the Frequency Converter

3.3.1. VLT Parameters 

Pay particular attention to the following parameters when configuring the frequency converter
with a PROFIBUS interface.

• Par. 0-40 [Hand on] key on LCP. If the Hand button on the frequency converter is acti-
vated, control of the drive via the PROFIBUS interface is disabled

• After an initial power up the frequency converter will automatically detect whether a
fieldbus option is installed in slot A, and set par. 8-02 Control word source to [Option A].
If an option is added or changed in or removed from an already commissioned drive, it
will not change par. 8-02 but enter Trip Mode, and the drive will display an error

• Par. 8-10 Control word profile. Choose between the Danfoss FC Profile and the PROFI-
drive profile

• Par. 8-50 to 8-56. Selection of how to gate PROFIBUS control commands with digital
input command of the control card

• Par. 8-03 to 8-05. The reaction in the event of a bus time out is set via these parameters

• Par. 9-18 Node address

• Par. 8-07 Diagnosis trigger

3.3.2. LEDs 

The two bi-colour LEDs in the PROFIBUS card
indicate the status of PROFIBUS communica-
tion

The LED marked “NS” indicates the network
status, i.e. the cyclical communication to the
PROFIBUS master. When this light shows con-
stant green, then data exchange between the
master and the frequency converter is active.

The LED marked “MS” indicates the module
status, i.e. acyclical DP V1 communication
from either a PROFIBUS master class 1 (PLC)
or a master class 2 (MCT 10, FDT tool). When
this light shows constant green, then DP V1
communication from master classes 1 and 2 is
active.

For details of the full range of communications
status indicated by the LEDs, please refer to
the Troubleshooting chapter.
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4. How to Control the Frequency Converter

4.1. PPO Types

The PROFIBUS profile for frequency converters specifies a number of communication objects (Pa-
rameter Process data Objects, PPO), which are suitable for data exchange between a process
controller, such as a PLC, and frequency converters. All PPOs are defined for cyclic data transfer
(i.e. DP V0), so that process data (PCD) and parameters (PCA) can be transferred from the master
to the slave and vice versa. The figure below shows the PPO types available for the FC 100, 200
and 300.

PPO types 3, 4, 6, 7 and 8 are pure process data objects for applications requiring no cyclic pa-
rameter access. The PLC sends out process control data, and the frequency converter then
responds with a PPO of the same length, containing process status data. The first two bytes of
the process data area (PCD 1) comprise a fixed part present in all PPO types. The next two bytes
(PCD 2) are fixed for PCD write entries (par. 9-15 [1]), but configurable for PCD read entries (par.
9-16 [1]). In the remaining bytes, from PCD 3 and on, the process data can be parameterised
with process signals from the list on par. 9-23 Parameters for Signal.

Select the signals for transmission from the master to the frequency converter in par. 9-15 PCD
Write configuration (request from master to the frequency converter). Select the signals for trans-
mission from the frequency converter to the master in par. 9-16 PCD Read configuration (re-
sponse: FC -> master).

PPO types 1, 2 and 5 consist of a parameter channel and process data. The parameter channel
can be used for reading and/or updating of parameters (successively). Alternatively, for better
utilisation of I/O and thus PLC capacity, parameters can be accessed via DP V1, in which case a
pure process data object should be chosen (PPO type 3, 4, 6, 7 or 8).

The choice of PPO type is made in the master configuration, and is then automatically recorded
in the frequency converter. No manual setting of PPO types in the frequency converter is required.
The current PPO type can be read in par. 9-22 Telegram selection.

In addition, all PPO types can be set up as word consistent or module consistent. For FC 100, 200
and 300, the process data area can be word or module consistent, whereas the parameter channel
must always be module consistent. Module consistent data is transmitted as sets of interrelated
words transferred simultaneously between the PLC program and the frequency converter. Word
consistent data is transmitted as individual independent words between the PLC and the frequency
converter.

Selection [1] Standard telegram 1 is equivalent to PPO type 3.
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4.2. Process Data

Use the process data part of the PPO for controlling and monitoring the frequency converter via
the PROFIBUS.

4.2.1. Process Control Data 

Process data sent from the PLC to the fre-
quency converter is defined as Process Con-
trol Data (PCD).

 Master 
slave

    

 1 2 3 ...... 10  
 CTW MRV PCD ...... PCD  
       
   PCD write  

PCD 1 contains a 16-bit control word, where each bit controls a specific function of the frequency
converter, see section Control Profile. PCD 2 contains a 16-bit speed set point in percentage for-
mat. See section Reference Handling

The content of PCD 3 to PCD 10 is programmed in par. 9-15 PCD write configuration and par. 9-16
PCD read configuration.

4.2.2. Process Status Data 

Process data sent from the frequency con-
verter contains information about the current
state of the drive.

 Slave 
master

    

 1 2 3 ...... 10  
 STW MAV PCD ...... PCD  
       
   PCD read  

PCD 1 contains a 16-bit status word, where each bit contains information regarding a possible
state of the frequency converter.
PCD 2 contains per default the value of the current speed of the frequency converter in percentage
format (see section Reference Handling). PCD 2 can be configured to contain other process sig-
nals.

The content of PCD 3 to PCD 10 is programmed in par. 9-16 PCD read configuration.

4.2.3. Reference Handling 

The reference handling in FC 100, 200 and
300 is an advanced mechanism that sums up
references from different sources.

For more information on reference handling,
please refer to the relevant FC 100, 200 or 300
Design Guides.

The reference, or speed set point (MRV, send via Profibus is always transmitted to the frequency
converter in percentage format as integers represented in hexadecimal (0-4000 hex).
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The reference (MRV) and feedback (MAV) are always scaled equally.

Depending on the setting of par. 3-00 Reference Range the reference and MAV are scaled ac-
cordingly:

NB!
If par. 3-00 is set to [0] Min - Max, a negative reference will be handled as 0%.

The actual output of the frequency converter is limited by the speed limit parameters Motor Low/
High Speed Limit [RPM/Hz] in par. 4-11 to 4-14.
The final speed limit is set by par. 4-19 Max Output Frequency.

The reference and the MAV have the format
which appears from the table

MRV / MAV Integer in
hex

Integer in
decimal

100% 4000 16.384
75% 3000 12.288
50% 2000 8.192
25% 1000 4.096
0% 0 0

-25% F000 -4.096
-50% E000 -8.192
-75% D000 -12.288
-100% C000 -16.384

NB!
Negative numbers are formed as two's complement.
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NB!
The data type for MRV and MAV is a N2 16 bit standardised value, meaning it can
express a range from -200% to +200% (8001 to 7FFF).

Par. 1-00 Configuration Mode set to [0] Speed open loop.
Par. 3-00 Reference Range set to [0] Min - Max.
Par. 3-02 Min Reference set to 100 RPM.
Par. 3-03 Max Reference set to 3000 RPM.

MRV / MAV Actual
Speed

0% 0 hex 100 RPM
25% 1000 hex 825 RPM
50% 2000 hex 1550 RPM
75% 3000 hex 2275 RPM

100% 4000 hex 3000 RPM

4.2.4. Process Control Operation 

In process control operation par. 1-00 Configuration Mode is set to [3] Process.
The reference range in par. 3-00 is alway [0] Min - Max.
- MRV represents the process setpoint.
- MAV expresses the actual process feedback (range +/1 200%).

4.2.5. Influence of the Digital Input Terminals upon FC Control Mode,
Par. 8-50 to 8-56 

The influence of the digital input terminals upon control of the frequency converter can be pro-
grammed in par. 8-50 to 8-56. Please note the par. 8-01 Control Site overrules the settings in par.
8-50 to 8-56, and Terminal 37 Coasting Stop (safe) overrules any parameter.

Each of the digital input signals can be programmed to logic AND, logic OR, or to have no relation
to the corresponding bit in the control word. In this way a specific control command i.e. stop /
coast, can be initiated by fieldbus only, fieldbus AND Digital Input, or Ether Fieldbus OR Digital
input terminal.

In order to control the frequency converter via PROFIBUS, par. 8-50 Coasting se-
lect must be set to either Bus [1], or to Logic AND [2], and par. 8-01 Control Site
must be set to [0] or [2].

More detailed information and examples of logical relationship options are provided in the Trou-
bleshooting chapter.
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4.3. Control Profile

The frequency converter can be controlled according to the PROFIdrive profile, or the Danfoss FC
profile. Select the desired control profile in par. 8-10 Control word profile. The choice of profile
affects the control and status word only.

The PROFIdrive control profile and Danfoss FC control profile sections provide a detailed descrip-
tion of control and status data.

4.4. PROFIdrive Control Profile

4.4.1. PROFIdrive Control Profile

This section describes the functionality of the control word and status word in the PROFIdrive
profile. Select this profile by setting par. 8-10 Control word profile to PROFIdrive.

4.4.2. Control Word according to PROFIdrive Profile (CTW) 

The Control word is used to send commands
from a master (e.g. a PC) to a slave.

Bit Bit = 0 Bit = 1
00 OFF 1 ON 1
01 OFF 2 ON 2
02 OFF 3 ON 3
03 Coasting No coasting
04 Quick stop Ramp
05 Hold frequency

output
Use ramp

06 Ramp stop Start
07 No function Reset
08 Jog 1 OFF Jog 1 ON
09 Jog 2 OFF Jog 2 ON
10 Data invalid Data valid
11 No function Slow down
12 No function Catch up
13 Parameter set-up Selection lsb
14 Parameter set-up Selection msb
15 No function Reverse

Explanation of the Control Bits

Bit 00, OFF 1/ON 1
Normal ramp stop using the ramp times of the actual selected ramp.
Bit 00 = "0" leads to the stop and activation of the output relay 1 or 2 if the output frequency is
0 Hz and if [Relay 123] has been selected in par. 5-40 Function relay.
When bit 00 = "1", the frequency converter is in State 1: “Switching on inhibited”.
Please refer to the PROFIdrive State Transition Diagram, at the end of this section.

Bit 01, OFF 2/ON 2
Coasting stop
When bit 01 = "0", a coasting stop and activation of the output relay 1 or 2 occurs if the output
frequency is 0 Hz and if [Relay 123] has been selected in par. 5-40 Function relay.
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When bit 01 = "1", the frequency converter is in State 1: “Switching on inhibited”. Please refer to
the PROFIdrive State Transition Diagram, at the end of this section.

Bit 02, OFF 3/ON 3
Quick stop using the ramp time of par. 3-81 Quick stop ramp time. When bit 02 = "0", a quick
stop and activation of the output relay 1 or 2 occurs if the output frequency is 0 Hz and if [Relay
123] has been selected in par. 5-40 Function relay.
When bit 02 = "1", the frequency converter is in State 1: “Switching on inhibited”.
Please refer to the PROFIdrive State Transition Diagram, at the end of this section.

Bit 03, Coasting/No coasting
Coasting stop Bit 03 = "0" leads to a stop. When bit 03 = "1", the frequency converter can start
if the other start conditions are satisfied.

NB!
The selection in par. 8-50 Coasting select determines how bit 03 is linked with the
corresponding function of the digital inputs.

Bit 04, Quick stop/Ramp
Quick stop using the ramp time of par. 3-81 Quick stop ramp time.
When bit 04 = "0", a quick stop occurs.
When bit 04 = "1", the frequency converter can start if the other start conditions are satisfied.

NB!
The selection in par. 8-51 Quick stop select determines how bit 04 is linked with the
corresponding function of the digital inputs.

Bit 05, Hold frequency output/Use ramp
When bit 05 = "0", the current output frequency is being maintained even if the reference value
is modified.
When bit 05 = "1", the frequency converter can perform its regulating function again; operation
occurs according to the respective reference value.

Bit 06, Ramp stop/Start
Normal ramp stop using the ramp times of the actual ramp as selected. In addition, activation of
the output relay 01 or 04 if the output frequency is 0 Hz if Relay 123 has been selected in par.
5-40 Function relay. Bit 06 = "0" leads to a stop. When bit 06 = "1", the frequency converter can
start if the other start conditions are satisfied.

NB!
The selection in par. 8-53 Start select determines how bit 06 is linked with the cor-
responding function of the digital inputs.

Bit 07, No function/Reset
Reset after switching off.
Acknowledges event in fault buffer.
When bit 07 = "0", no reset occurs.
When there is a slope change of bit 07 to "1", a reset occurs after switching off.
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Bit 08, Jog 1 OFF/ON
Activation of the pre-programmed speed in par. 8-90 Bus Jog 1 speed. JOG 1 is only possible if
bit 04 = "0" and bit 00 - 03 = "1".

Bit 09, Jog 2 OFF/ON
Activation of the pre-programmed speed in par. 8-91 Bus Jog 2 speed. JOG 2 is only possible if
bit 04 = "0" and bit 00 - 03 = "1".

Bit 10, Data invalid/valid
Is used to tell the frequency converter whether the control word is to be used or ignored. Bit 10
= “0” causes the control word to be ignored, Bit 10 = “1” causes the control word to be used.
This function is relevant, because the control word is always contained in the telegram, regardless
of which type of telegram is used, i.e. it is possible to turn off the control word if you do not wish
to use it in connection with updating or reading parameters.

Bit 11, No function/Slow down
Is used to reduce the speed reference value by the amount given in par. 3-12 Catch up/slow
down value. When bit 11 = "0", no modification of the reference value occurs. When bit 11 = "1",
the reference value is reduced.

Bit 12, No function/Catch up
Is used to increase the speed reference value by the amount given in par. 3-12 Catch up/slow
down value.
When bit 12 = "0", no modification of the reference value occurs.
When bit 12 = "1", the reference value is increased.
If both - slowing down and accelerating - are activated (bit 11 and 12 = "1"), slowing down has
priority, i.e. the speed reference value will be reduced.

Bits 13/14, Set-up selection
Bits 13 and 14 are used to choose between the
four parameter set-ups according to the fol-
lowing table:

The function is only possible if Multi Set-up
has been chosen in par. 0-10 Active set-up.
The selection in par. 8-55 Set-up select deter-
mines how bits 13 and 14 are linked with the
corresponding function of the digital inputs.
Changing set-up while running is only possible
if the set-ups have been linked in par. 0-12
This set-up linked to.

Set-up Bit 13 Bit 14
1 0 0
2 1 0
3 0 1
4 1 1

Bit 15, No function/Reverse
Bit 15 = “0” causes no reversing.
Bit 15 = “1” causes reversing.
Note: In the factory setting reversing is set to digital in par. 8-54 Reversing select.

NB!
Bit 15 causes reversing only when Ser. communication, Logic or or Logic and is
selected.
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4.4.3. Status Word according to PROFIdrive Profile (STW) 

The Status word is used to notify a master
(e.g. a PC) about the status of a slave.

Bit Bit = 0 Bit = 1
00 Control not

ready
Control ready

01 Drive not
ready

Drive ready

02 Coasting Enable
03 No error Trip
04 OFF 2 ON 2
05 OFF 3 ON 3
06 Start possible Start not possible
07 No warning Warning
08 Speed  ref-

erence
Speed = reference

09 Local opera-
tion

Bus control

10 Out of fre-
quency limit

Frequency limit ok

11 No operation In operation
12 Drive OK Stopped, autostart
13 Voltage OK Voltage exceeded
14 Torque OK Torque exceeded
15 Timer OK Timer exceeded

Explanation of the Status Bits

Bit 00, Control not ready/ready
When bit 00 = "0", bit 00, 01 or 02 of the Control word is "0" (OFF 1, OFF 2 or OFF 3) - or the
frequency converter is switched off (trip).
When bit 00 = "1", the frequency converter control is ready, but there is not necessarily power
supply to the unit present (in the event of external 24 V supply of the control system).

Bit 01, VLT not ready/ready
Same significance as bit 00, however, there is a supply of the power unit. The frequency converter
is ready when it receives the necessary start signals.

Bit 02, Coasting/Enable
When bit 02 = "0", bit 00, 01 or 02 of the Control word is "0" (OFF 1, OFF 2 or OFF 3 or coasting)
- or the frequency converter is switched off (trip).
When bit 02 = "1", bit 00, 01 or 02 of the Control word is "1"; the frequency converter has not
tripped.

Bit 03, No error/Trip
When bit 03 = "0", no error condition of the frequency converter exists.
When bit 03 = "1", the frequency converter has tripped and requires a reset signal before it can
start.

Bit 04, ON 2/OFF 2
When bit 01 of the Control word is "0", then bit 04 = "0".
When bit 01 of the Control word is "1", then bit 04 = "1".
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Bit 05, ON 3/OFF 3
When bit 02 of the Control word is "0", then bit 05 = "0".
When bit 02 of the Control word is "1", then bit 05 = "1".

Bit 06, Start possible/Start not possible
If PROFIdrive has been selected in par. 8-10 Control word profile, bit 06 will be "1" after a switch-
off acknowledgement, after activation of OFF2 or OFF3, and after switching on the mains voltage.
Start not possible will be reset, with bit 00 of the Control word being set to "0" and bit 01, 02 and
10 being set to "1".

Bit 07, No warning/Warning
Bit 07 = “0” means that there are no warnings.
Bit 07 = “1” means that a warning has occurred.

Bit 08, Speed  reference / Speed = reference
When bit 08 = "0", the current speed of the motor deviates from the set speed reference value.
This may occur, for example, when the speed is being changed during start/stop through ramp
up/down.
When bit 08 = "1", the current speed of the motor corresponds to the set speed reference value.

Bit 09, Local operation/Bus control
Bit 09 = "0" indicates that the frequency converter has been stopped by means of the stop button
on the control panel, or that [Linked to hand] or [Local] has been selected in par. 3-13 Reference
site.
When bit 09 = "1", the frequency converter can be controlled through the serial interface.

Bit 10, Out of frequency limit/Frequency limit OK
When bit 10 = "0", the output frequency is outside the limits set in par. 4-11 Motor speed low
limit (rpm) and par. 4-13 Motor speed high limit (rpm). When bit 10 = "1", the output frequency
is within the indicated limits.

Bit 11, No operation/Operation
When bit 11 = "0", the motor does not turn.
When bit 11 = "1", the frequency converter has a start signal, or the output frequency is higher
than 0 Hz.

Bit 12, Drive OK/Stopped, autostart
When bit 12 = "0", there is no temporary overloading of the inverter.
When bit 12 = "1", the inverter has stopped due to overloading. However, the frequency converter
has not switched off (trip) and will start again after the overloading has ended.

Bit 13, Voltage OK/Voltage exceeded
When bit 13 = "0", the voltage limits of the frequency converter are not exceeded.
When bit 13 = "1", the direct voltage in the intermediate circuit of the frequency converter is too
low or too high.

Bit 14, Torque OK/Torque exceeded
When bit 14 = "0", the motor torque is below the limit selected in par. 4-16 Torque limit motor
mode and par. 4-17 Torque limit generator mode. When bit 14 = "1", the limit selected in par.
4-16 Torque limit motor mode or par. 4-17 Torque limit generator mode is exceeded.
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Bit 15, Timer OK/Timer exceeded
When bit 15 = "0", the timers for the thermal motor protection and thermal frequency converter
protection have not exceeded 100%.
When bit 15 = "1", one of the timers has exceeded 100%.

4.4.4. PROFIdrive State - Transition Diagram 

In the PROFIdrive Control profile, the control bits 0 to 3 perform the basic start-up / power down
functions, whereas the control bits 4 to 15 perform application-oriented control.

The figure below shows the basic state-transition diagram, where control bits 0 to 3 control the
transitions, and the corresponding status bit indicates the actual state. The black bullets indicate
the priority of the control signals, where fewer bullets indicate lower priority, and more bullets
indicate higher priority.
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4.5. Danfoss FC Control Profile

4.5.1. Control Word according to FC Profile (CTW) 

To select FC protocol in the control word, par. 8-10 Control word profile must be set to FC protocol
[0]. The control word is used to send commands from a master (PLC or PC) to a slave (frequency
converter).

Please refer to Application Examples for an example of a control word telegram using PPO type
3.

Bit Bit value = 0 Bit value = 1
00 Reference value external selec-

tion lsb
01 Reference value external selec-

tion msb
02 DC brake Ramp
03 Coasting No coasting
04 Quick stop Ramp
05 Hold output fre-

quency
Use ramp

06 Ramp stop Start
07 No function Reset
08 No function Jog
09 Ramp 1 Ramp 2
10 Data invalid Data valid
11 No function Relay 01 active
12 No function Relay 04 active
13 Parameter set-

up
selection lsb

14 Parameter set-
up

selection msb

15 No function Reverse

Explanation of the Control Bits

Bits 00/01 Reference value
Bits 00 and 01 are used to choose between the four reference values, which are pre-programmed
in par. 3-10 Preset reference according to the following table:

NB!
In par. 8-56 Preset reference select a selection is made to define how Bit 00/01 gates
with the corresponding function on the digital inputs.

Program-
med

ref. value

Parameter Bit 01 Bit 00

1 3-10 [0] 0 0
2 3-10 [1] 0 1
3 3-10 [2] 1 0
4 3-10 [3] 1 1
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Bit 02, DC brake
Bit 02 = “0” leads to DC braking and stop. Braking current and duration are set in par. 2-01 DC
Brake current and 2-02 DC Braking time. Bit 02 = “1” leads to ramping.

Bit 03, Coasting
Bit 03 = “0” causes the frequency converter to immediately "let go" of the motor (the output
transistors are "shut off"), so that it coasts to a standstill.
Bit 03 = “1” enables the frequency converter to start the motor if the other starting conditions
have been fulfilled.

NB!
In par. 8-50 Coasting select a selection is made to define how Bit 03 gates with the
corresponding function on a digital input.

Bit 04, Quick stop
Bit 04 = “0” causes a stop, in which the motor speed is ramped down to stop via par. 3-81 Quick
stop ramp time.

Bit 05, Hold output frequency
Bit 05 = “0” causes the present output frequency (in Hz) to freeze. The frozen output frequency
can then be changed only by means of the digital inputs (par. 5-10 to 5-15) programmed to Speed
up and Speed down.

NB!
If Freeze output is active, the frequency converter can only be stopped by the fol-
lowing:

• Bit 03 Coasting stop

• Bit 02 DC braking

• Digital input (par. 5-10 to 5-15) programmed to DC braking, Coasting
stop or Reset and coasting stop.

Bit 06, Ramp stop/start:
Bit 06 = “0” causes a stop, in which the motor speed is ramped down to stop via the selected
ramp down parameter.
Bit 06 = “1" permits the frequency converter to start the motor, if the other starting conditions
have been fulfilled.

NB!
In par. 8-53 Start select a selection is made to define how Bit 06 Ramp stop/start
gates with the corresponding function on a digital input.

Bit 07, Reset
Bit 07 = "0" does not cause a reset. Bit 07 = "1" causes the reset of a trip. Reset is activated on
the signal’s leading edge, i.e. when changing from logic "0" to logic "1".

Bit 08, Jog
Bit 08 = "1" causes the output frequency to be determined by par. 3-19 Jog speed.
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Bit 09, Selection of ramp 1/2
Bit 09 = "0" means that ramp 1 is active (parameters 3-40 to 3-47). Bit 09 = "1" means that ramp
2 (par. 3-50 to 3-57) is active.

Bit 10, Data not valid/Data valid
Is used to tell the frequency converter whether the control word is to be used or ignored. Bit 10
= "0" causes the control word to be ignored, Bit 10 = "1" causes the control word to be used.
This function is relevant, because the control word is always contained in the telegram, regardless
of which type of telegram is used, i.e. it is possible to turn off the control word if you do not wish
to use it in connection with updating or reading parameters.

Bit 11, Relay 01
Bit 11 = "0" Relay not activated. Bit 11 = "1" Relay 01 activated, provided Control word bit 11 has
been chosen in par. 5-40 Function relay.

Bit 12, Relay 04
Bit 12 = "0" Relay 04 has not been activated. Bit 12 = "1" Relay 04 has been activated, provided
Control word bit 12 has been chosen in par. 5-40 Function relay.

Bit 13/14, Selection of set-up
Bits 13 and 14 are used to choose from the
four menu set-ups according to the following
table:

The function is only possible when Multi-Set-
ups is selected in par. 0-10 Active Set-up.

Set-up Bit 14 Bit 13
1 0 0
2 0 1
3 1 0
4 1 1

NB!
In par. 8-55 Set-up select a selection is made to define how Bit 13/14 gates with the
corresponding function on the digital inputs.

Bit 15 Reverse
Bit 15 = "0" causes no reversing.
Bit 15 = "1" causes reversing.
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4.5.2. Status Word according to FC Profile (STW)

The status word is used to inform the master
(e.g. a PC) of the operation mode of the slave
(frequency converter).

Please refer to Application examples for an
example of a status word telegram using PPO
type 3.

Explanation of the Status Bits

Bit 00, Control not ready/ready
Bit 00 = "0" means that the frequency con-
verter has tripped.
Bit 00 = "1" means that the frequency con-
verter controls are ready, but that the power
component is not necessarily receiving any
power supply (in case of external 24 V supply
to controls).

Bit 01, Drive ready
Bit 01 = "1". The frequency converter is ready
for operation, but there is an active coasting
command via the digital inputs or via serial
communication.

Bit 02, Coasting stop
Bit 02 = "0". The frequency converter has re-
leased the motor.
Bit 02 = "1". The frequency converter can
start the motor when a start command is giv-
en.

Bit Bit = 0 Bit = 1
00 Control not

ready
Control ready

01 Drive not ready Drive ready
02 Coasting Enable
03 No error Trip
04 No error Error (no trip)
05 Reserved -
06 No error Triplock
07 No warning Warning
08 Speed  refer-

ence
Speed = reference

09 Local operation Bus control
10 Out of frequen-

cy limit
Frequency limit ok

11 No operation In operation
12 Drive OK Stopped, autostart
13 Voltage OK Voltage exceeded
14 Torque OK Torque exceeded
15 Timer OK Timer exceeded

Bit 03, No error/trip
Bit 03 = "0" means that the frequency converter is not in fault mode.
Bit 03 = "1" means that the frequency converter is tripped, and that a reset signal is required to
re-establish operation.

Bit 04, No error/error (no trip)
Bit 04 = "0" means that the frequency converter is not in fault mode.
Bit 04 = “1” means that there is a frequency converter error but no trip.

Bit 05, Not used
Bit 05 is not used in the status word.

Bit 06, No error / triplock
Bit 06 = "0" means that the frequency converter is not in fault mode.
Bit 06 = “1” means that the frequency converter is tripped, and locked.

Bit 07, No warning/warning
Bit 07 = "0" means that there are no warnings.
Bit 07 = "1" means that a warning has occurred.
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Bit 08, Speed  reference/speed = reference
Bit 08 = "0" means that the motor is running, but that the present speed is different from the
preset speed reference. It might, for example, be the case while the speed is being ramped up/
down during start/stop.
Bit 08 = "1" means that the present motor present speed matches the preset speed reference.

Bit 09, Local operation/bus control
Bit 09 = "0" means that [STOP/RESET] is activated on the control unit, or that Local control in
par. 3-13 Reference site is selected. It is not possible to control the frequency converter via serial
communication.
Bit 09 = "1" means that it is possible to control the frequency converter via the fieldbus/ serial
communication.

Bit 10, Out of frequency limit
Bit 10 = "0", if the output frequency has reached the value in par. 4-11 Motor speed low limit or
par. 4-13 Motor speed high limit.
Bit 10 = "1" means that the output frequency is within the defined limits.

Bit 11, No operation/in operation
Bit 11 = "0" means that the motor is not running.
Bit 11 = "1" means that the frequency converter has a start signal or that the output frequency
is greater than 0 Hz.

Bit 12, Drive OK/stopped, autostart
Bit 12 = "0" means that there is no temporary over temperature on the inverter.
Bit 12 = "1" means that the inverter has stopped because of over temperature, but that the unit
has not tripped and will resume operation once the over temperature stops.

Bit 13, Voltage OK/limit exceeded
Bit 13 = "0" means that there are no voltage warnings.
Bit 13 = "1" means that the DC voltage in the frequency converter’s intermediate circuit is too low
or too high.

Bit 14, Torque OK/limit exceeded
Bit 14 = "0" means that the motor current is lower than the torque limit selected in par. 4-16
Torque limit motor mode or par. 4-17 Torque limit generator mode.
Bit 14 = "1" means that the torque limit in par. 4-16 and 4-17 has been exceeded.

Bit 15, Timer OK/limit exceeded
Bit 15 = "0" means that the timers for motor thermal protection and VLT thermal protection,
respectively, have not exceeded 100%.
Bit 15 = "1" means that one of the timers has exceeded 100%.

4. How to Control the Frequency Converter VLT® Profibus

40  MG.33.C4.02 - VLT® is a registered Danfoss trademark  

4

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 797 of 1387



4.6. Synchronize and Freeze

The control commands SYNC/UNSYNC and FREEZE/UNFREEZE are broadcast functions.

SYNC/UNSYNC is used to synchronize control commands and/or speed reference to all the con-
nected frequency converters.

FREEZE/UNFREEZE is used to freeze the status feedback in the slaves to get synchronized feed-
back from all connected slaves.

The synchronize and freeze commands affect only process data (the PCD part of the PPO).

4.6.1. SYNC/UNSYNC 

SYNC/UNSYNC can be used to obtain simultaneous reactions in several slaves, for example
synchronized start, stop or speed change. A SYNC command will freeze the relevant control word
and speed reference. Incoming process data will be stored but not used until a new SYNC com-
mand or a UNSYNC command is received.

An UNSYNC command stops the synchronisation mechanism and enables normal DP data ex-
change.

4.6.2. FREEZE/UNFREEZE 

FREEZE/UNFREEZE can be used for simultaneous reading of process data, for example output
current, from several slaves.

A FREEZE command will freeze the actual values and upon request the slave will send back the
value that was present when the FREEZE command was received.

Upon receipt of an UNFREEZE command the values will once again be continuously updated and
the slave will return a present value, i.e. a value generated by conditions at present time.

The values will be updated when a new FREEZE or UNFREEZE command is received.
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5. How to Access the Parameters

5.1. Parameter Access in General

In an automated SYSTEM, frequency converter parameters can be accessed either from the proc-
ess controller (i.e. PLC), or from various kinds of HMI equipment. For parameter access from
controllers and HMI, please observe the following:

FC 100, 200 and 300 parameters are located in four separate set-ups. Parameter access in the
drive is performed via several separated parameter channels, which can be used individually to
access a certain parameter set-up. Select the desired set-up in par. 0-11 Edit set-up or 9-70
Parameter set-up selection.

Using this mechanism it is possible to Read or Write to and from parameters in a certain set-up
from a master class 1, e.g. a PLC, and simultaneously access parameters in a different set-up from
a master class 2, e.g. a PC tool, without interfering with the set-up selection for the programming
sources.

Parameters can be accessed via the following sites:
LCP on FC 100, 200 and 300
FC Protocol on RS485 or USB
Cyclical data access on DP V0 (PCV Channel)
PROFIBUS Master Class 1
PROFIBUS Master Class 2 (3 connections possible)

Please note that although these parameter channels are separated, data conflict can
occur if write to parameters is made from a HMI unit into a set-up which is actively
in use by the frequency converter or the process controller (e.g. a PLC).

5.1.1. Data Store 

Parameter write via the PCV channel (DP V0) will be stored in RAM only. If data has to be stored
in Non Volatile Memory, the par. 9-71 PROFIBUS save data values can be used for storing one or
more set-ups.

Using DP V1 access, parameters can be stored either in RAM or Non-Volatile Memory by choice
of a specific Write Request command. Non-stored data can at any time be stored in non-volatile
memory by activating par. 9-71 PROFIBUS save data values.
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5.1.2. Read / Write in Double Word Format, DP V1

Using the special Request IDs 0X51 (read) and 0X52 (write), it is possible to read and write to all
parameters containing numeric values in a general format of Double Word. The value element
must be right aligned and unused MSBs filled with zeros.

Example: Read of a parameter of type U8 will be transmitted as 00 00 00 xx, where xx is the value
to be transmitted. The data type signalled by the telegram will be 43h (dword).

Please refer to the table Request/ Response Attributes later in this chapter.

Access the parameters as follows:

5.1.3. PROFIBUS DP V1

Using the acyclic DP V1 transmission it is possible to read and write parameter values, as well as
to read a number of descriptive attributes for each parameter. Access to parameters via DP V1 is
described in the DP V1 Parameter Access section.

5.1.4. PROFIBUS DP V0 / PCV Channel 

Parameter access via the PCV channel is performed using PROFIBUS DP V0 cyclic data exchange,
where the PCV channel is part of the PPOs described in the PPO Types section. Using the PCV
channel, it is possible to read and write parameter values, as well as read a number of descriptive
attributes for each parameter. The functionality of the PCV channel is described in the PCV Pa-
rameter Access section.

NB!
Object and data types supported by FC 100, 200 and 300 and common to both DP
V1 and PCV parameter access are listed in the Parameters chapter.

5.2. DP V1 Parameter Access

This section is useful for the developer with some experience in:
PLC programs with PROFIBUS master class 1 functionality
PC applications with PROFIBUS master class 2 functionality

For more detailed instructions in use of the DP V1 function in FC 100, 200 and 300, please refer
to the Operating Instructions MG.90.EX.YY Information about the features supported by the PRO-
FIBUS DP V1 functions.

5.2.1. PROFIBUS DP V1 Introduction

The PROFIBUS DP extension DPV1 offers acyclical communication in addition to the cyclical data
communication of DP V0. This feature is possible using a DP master class 1 (e.g. PLC), as well as
a DP master class 2 (e.g. PC Tool).

Cyclical communication means that data transfer takes place continuously with a certain refresh
rate. This is the known DP V0 function normally used for quick update of I/O Process Data.
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Acyclical communication takes the form of a once-off data transfer event, mainly used for Read /
Write from and to parameters from process controllers, PC-based tools or monitoring SYSTEMs.

5.2.2. Features of a Master Class 1 Connection 

- Cyclical data exchange (DP V0)

- Acyclical read/write from and to parameters

In general a master class 1 is used as the process controller (either PLC or PC-based), responsible
for commands, speed reference, status of the application, etc.. The master class 1 acyclical con-
nection can be used for general parameter access in the slaves. However, the acyclical connection
is fixed, and cannot be changed during operation.

5.2.3. Features of a Master Class 2 Connection 

- Initiate / Abort acyclical connection

- Acyclical read/write from and to parameters

The master class 2 acyclical connection is typically used for configuration or commissioning tools
for easy access to each parameter in any slave in the SYSTEM. The acyclical connection can be
dynamically established (Initiate) or removed (Abort) even when a master class 1 is active on the
network.

5.2.4. Services Overview for FC 100, 200 and 300 

Master type Service
Read Write Data trans-

port
Initiate Abort Alarm

read data
from slave

write data
to slave

read and
write data

open a
connection

close a con-
nection

 

Master Class 1 yes yes yes - - -
Master Class 2 yes yes yes yes yes -

5.2.5. Principle of Data Exchange by PROFIBUS DP V1 

In a DP cycle the master class 1 (MC1) will first update the cyclical process data for all slaves in
the SYSTEM. The MC1 can then send one acyclical message to one slave. If a master class 2 (MC2)
is connected, the MC1 will hand over the bus rights to MC2, which will then be permitted to send
one acyclical message to one slave. The token is then handed back to the MC1, and a new DP
cycle begins.
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MC : Master Class

C1...Cn: Cyclical data

AC1: Acyclical data Master Class 1

AC2: Acyclical data Master Class 2

PROFIBUS DP services are activated via specific Service Access Points (SAP). For acyclical com-
munication, the following SAP are specified:

Master SAP Slave SAP Meaning
50 (32H) 49 (31H) Master Class 2: Initiate request
50 (32H) 0..48 (0..30H) Master Class 2: Abort, Read, Write, Data transfer
51 (33H) 50, 51 (32H, 33H) Master Class 2: Alarm
51 (33H) 51 (33H) Master Class 2: Read, Write

5.2.6. How to Use the DP V1 Features for Parameter Access 

This section describes how DP V1 can be used for accessing VLT parameters.

For units as complex as frequency converters, the standard PROFIBUS DP V1 read and write
services are not sufficient for accessing the many parameters and attributes in the drive. For this
reason, the PROFIdrive Parameter Channel is defined. Using this parameter Read/Write is per-
formed by addressing a single DP V1 object in the frequency converter, in the following way:
Slot = 0
Index = 47

The telegram has the following general structure:

PROFIBUS
Telegram
Header

Data Unit PROFIBUS
Telegram
Trailer

DP V1
Command/response

PROFIdrive V3.0 Parameter Channel

    DU
0

DU
1

DU
2

DU
3

Req. / Res. Header Data   

The DP V1 command/response part is used for the standard DP V1 read/Write on the Slot 0, Index
47 data block.

The PROFIdrive V3 Parameter Channel is used to access specific parameter data in the VLT.
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For a detailed description of the DP V1 command handling, please refer to the PROFIBUS DP V1
Design Guide, ref. MG.90.EX.YY.

5.2.7. DP V1 Read / Write Services 

The table below shows the content of the DP V1 command / Response headers and their possible
attributes.

DU Byte Value Meaning Specified
0 Function number

0x48
Idle REQ, RES  

0x51 Data transport REQ, RES
0x56 Resource Manager REQ  
0x57 Initiate REQ, RES
0x58 Abort REQ  
0x5C Alarm REQ, RES
0x5E Read REQ, RES  
0x5F Write REQ, RES
0xD1 Data transport negative response  
0xD7 Initiate negative response
0xDC Alarm negative response  
0xDE Read negative response
0xDF Write negative response  

1 Always zero Slot number DPV1
2 47 Index DPV1
3 xx Data length DPV1
4..n  User data PNO Drive Profile V3.0
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5.2.8. How to Use the DP V1 Acyclical Parameter Channel

The PROFIdrive Parameter Channel should be used for read and write for FC 100, 200 and 300
parameters. The table below shows the structure of the PROFIdrive Parameter Channel. Using
this it is possible to access the following VLT parameter values and attributes:

- Parameter values of simple variable, array and visible string

- Parameter description elements such as type, min./max. value, etc.

- Descriptive text for parameter values

- Access to multiple parameters in one telegram is also possible

PROFIBUS DP V1 telegram for read/write from or to a VLT parameter:

PROFIBUS
Telegram
Header

Data Unit PROFIBUS
Telegram
Trailer

DP V1
Command/response

PROFIdrive V3.0 Parameter Channel

    DU
0

DU
1

DU
2

DU
3

Req. / Res. Header Data   
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The following table shows the principle struc-
ture of the PROFIdrive Parameter Channel.

The DP V1 Parameter Request telegram con-
sists of 3 data blocks:

- a Request Header, which defines the
kind of request (Read or Write), and
the number of parameters to access.
The master sets the Request Refer-
ence, and uses this information to
evaluate the response

- an address field, where all address-
ing attributes of the desired param-
eters are defined

- a data field, where all parameter da-
ta values are placed

DP V1 Parameter re-
quest

Byte no.

Request
header

Request refer-
ence

0

Request ID 1
Axis 2

Address
field

No. of parame-
ters

3

Attribute 4
No. of ele-
ments

5

Parameter no. 6
7

Sub index 8
9

n'th parameter
no.

4+6*(n-1)

 ...
Data
field

Data format 4+6*n
No. of values (4+6*n)+1
Values (4+6*n)+2
n'th data value ...

The DP V1 Parameter response telegram con-
sists of 2 data blocks:

- A response header, which indicates if
the request is performed without er-
rors (Response ID), the number of
parameters, and the Request Refer-
ence set by the master within the
corresponding request telegram

- A Data field, where the requested
data are placed. If one or more in-
ternal requests have failed, an Error
Code is placed instead of the data
values

DP V1 Parameter re-
sponse

Byte no.

Response
header

Request ref. mir-
rored

0

Response ID 1
Axis mirrored 2

Parameter
values

No. of parameters 3
Format 4
No. of values 5
Values of error
values

6

n'th parameter
value

...

As the response telegram does not include parameter addressing information, the master must
identify the structure of the response data from the request telegram.
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5.2.9. Request / Response Attributes 

The table contains an overview of the possible attributes of the PROFIdrive parameter channel.

Field Data type Values Remark
Request reference Unsigned8 0x01..0xFF   
Request ID Unsigned8 0x01 request parameter value Identification for read or

write request0x02 change parameter value
0x42 change parameter non-volatile
0x51 request par. value double word
0x52 change par. value double word

Response ID Unsigned8 0x01 request parameter (+) Positive Identification for the re-
sponse  0x02 change parameter (+) Positive

  0x81 request parameter (-) Negative
  0x82 change parameter (-) Negative
Axis Unsigned8 0x00..0xFF number (always 0)
Number of param-
eters

Unsigned8 0x01..0x25  Limitation: DP V1 telegram
length

Attribute Unsigned8 0x10 value
0x20 description Data description
0x30 text

Number of ele-
ments

Unsigned8   Limitation: DP V1 telegram
length

  0x01-0xFA Quantity 1-234
Parameter num-
ber

Unsigned16 0x0001... number 1-65535 Parameter number

0xFFFF
Subindex Unsigned16 0x0000 number 0-65535 Array pointer
  0xFFFF   
Format Unsigned8 See table
Number of values Unsigned8 0x01..0xEA Quantity 0-234 Limitation: DP V1 telegram

length
Error number Unsigned16 0x0000... Error number

5.2.10. Request Reference 

Unique identification of request/response pair for the master. The master changes the request
reference with each new request. The slave mirrors the request reference in the response.

5.2.11. Request ID 

The following request identifications are defined:

0x01 Request parameter
0x02 Change parameter (Data are NOT stored in non-volatile memory, lost at power cycle)
0x42 Change parameter non-volatile (Data are stored in non-volatile memory)
0x51 Request parameter value double word. (All parameters are formatted and transferred

as Double Word size, regardless of the actual data type)
0x52 Change parameter value double word. (All parameters must be formatted and sent

as Double Word size, regardless of data type)

5.2.12. Response ID 

The Response ID indicates if the Read or Write request was successfully performed in the fre-
quency converter. If the response is negative, the request is answered negative (first bit = 1) and
an error code is entered per partial response, instead of the value.

5.2.13. Axis 

The axis attribute should be set to zero.
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5.2.14. Number of Parameters 

For multi-parameter requests specifying the number of the Parameter Address and/or Parameter
Value areas. For a single request the number is 1.

5.2.15. Attribute

The attribute determines which kind of data to access. The frequency converter will respond to
the attributes Value (10H), Description (20H) and Text (30H).

5.2.16. Attribute Value (10H)

The attribute value permits reading or writing of parameter values.

5.2.17. Attribute Description (20H)

The attribute description permits access to the parameter description. It is possible to read out
one single description element, or all elements for one parameter in one telegram. The table below
provides an overview of the existing Parameter Description, which exists for each parameter in
the frequency converter.

Parameter description elements (all elements are read-only):

Sub-index Meaning Data Type
1 Identifier ID V2
2 Number of array elements or

length or string
U16

3 Standardization factor float
4 Variable attribute Octet string 2
5 Reserved Octet string 4
6 Name Visible string 16
7 Lower limit Octet string 4
8 Upper limit Octet string 4
9 Reserved Octet string 2
10 ID extension V2
11 PCD reference parameter U16
12 PCD normalization V2
0 Complete description Octet string 46

In the following each description element is explained.

Identifier ID

Additional characteristics of a parameter.
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Bit Meaning
15 Reserved
14 Array
13 Parameter value can be reset only
12 Parameter has been changed from

factory setting
11 Reserved
10 Additional text array available
9 Parameter is read-only
8 Standardizaton factor and variable

attribute not relevant
0-7 Data type

Number of Array Elements

Contains the number of array elements, if the parameter is an array; the string length, if the
parameter value is a string; or 0 if the parameter is neither.

Standardization Factor

Conversion factor for scaling a given parameter value to standard SI units.
For example, if the given value is in mV, the standardization factor will be 1000, which converts
the given value to V.
The standardization factor is in Float format.

Variable Attribute

Consists of 2 bytes. The first byte contains the variable index, which defines the physical unit of
the parameter (e.g. Ampere, Volt).
The second byte is the conversion index, which is a scaling factor for the parameter. In general
all parameters accessible by PROFIBUS are organized and transmitted as real numbers. The con-
version index defines a factor for conversion the actual value to a standard physical unit. (a
conversion index of -1 means, that the actual value must be divided by 10 to become a standard
physical unit e.g.. Volt.

Name

Contains the parameter name, limited to 16 characters, e.g. “LANGUAGE” for parameter 1. This
text is available in the language selected in par 1.

Lower Limit

Contains the minimum value of the parameter. Format is 32 bit signed.

Upper Limit

Contains the maximum value of the parameter. Format is 32 bit signed.
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ID Extension

Not supported

PCD Reference Parameter

Process data may be scaled by a parameter, e.g. the max reference of 0x4000 (in %) depends
on the setting of parameter “X”.
To enable the master to calculate the “real” value of the process data, it has to know the value
of parameter “X”, and therefore the process data must deliver a reference to parameter “X”.

Field PCD Normalization

The field PCD normalization must express, in any case, the value that represents the 100 %, i.e.
the normalization delivered back must be the set bit 15 and a value of 0xe (14, 214 = 0x4000),
and the result must be 0x800e.

Complete Description

Returns the complete parameter description with the fields 1 to 12 in order. Length = 46 byte.

5.2.18. Attribute Text (30H)

For some frequency converter parameters a descriptive text is available, which can be read using
this attribute. The availability of a text description for a parameter is indicated by a bit set in the
Identifier (ID) Parameter Description element, which can be read out by the Description Attribute
(20H) sub-index = 1. If bit 10 is set, a descriptive text exists for each value of the parameter.
As an example, par. 0-01 Language has settings from 0 to 5. For each of these values a specific
text exists: 0 = ENGLISH, 2 = DEUTSCH, etc.

5.2.19. Format

Specifies the format type for each parameter (word, byte, etc.), see below.
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5.2.20. Supported data types

Value Data Type
3 Integer16
4 Integer32
5 Unsigned8
6 Unsigned16
7 Unsigned32
9 Visible string
10 Octet string (byte string)
33 N2 (standardised value)
35 V2 (bit sequence)
44 Error
54 Time difference without date in-

dication

5.2.21. Value 

The value field contains the parameter value of the request. When the response is negative, the
field contains a corresponding error code. If the values consist of an odd number of bytes, a zero
byte is appended in order to maintain the word structure of the telegrams.

For a positive partial response, the parameter value field contains the following attributes:
Format = (Data Type or Byte, Word, Double Word)
Number of values = actual number of values
Value = Parameter value

For a negative partial response, the parameter value field contains the following:
Format = error (44H)
Number of values = 1
Value = error value = error number

5.2.22. Error Number for Drive Profile V3.0 

When the parameter request is invalid, the frequency converter will return a corresponding error
code. The table below lists the full range of error codes.

Error codes for DP V1 parameter requests
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Error code Meaning Additional Info
0x00 Unknown parameter 0
0x01 Parameter is read-only sub-index
0x02 Value out of range due to max/min value sub-index
0x03 Wrong sub-index sub-index
0x04 Parameter is no array 0
0x05 Wrong data type (wrong data length) 0
0x06 This parameter may not be set, only reset sub-index
0x07 Descriptive element is read-only sub-index
0x09 No description available (only value) 0
0x0b Process control not possible 0
0x0f No text array available (only value) 0
0x11 Not possible in current state 0
0x14 Value out of range due to drive state/configuration sub-index
0x15 Reply too long (more than 240 bytes) 0
0x16 Wrong parameter address (unknown or unsupported value for

attribute, element, par. number or sub-index or illegal combi-
nation)

0

0x17 Illegal format (for writing) 0
0x18 Value amount not consistent 0
0x65 Wrong axis: action not possible with this axis -
0x66 Unknown service request -
0x67 This service is not possible with multi parameter access -
0x68 Parameter value can not be read from bus -
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5.3. PCV Parameter Access 

Parameter access via the PCV channel is performed by the PROFIBUS DP V0 cyclical data ex-
change, where the PCV channel is part of the PPOs described in the chapter How to Control the
Frequency Converter.

 
 PCV PCD
  1 2 3 4 5 6 7 8 9 10  
 PCA IND PVA CTW MRV PCD PCD PCD PCD PCD PCD PCD PCD  
         STW MAV                  
Byte
no.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28  

                              
Type
1:

                 

                              
Type
2:

         

                              
                              
Type
5:

PCV: Parameter Characteristics Value
PCD: Process Data
PCA: Parameter Characteristics (Bytes 1, 2)
IND: Sub index (Byte 3. Byte 4 is not used)
PVA: Parameter value (Bytes 5 to 8)
CTW: Control word
STW: Status word
MRV: Main reference value
MAV: Main actual value (Actual output frequency)

Using the PCV channel it is possible to read and write parameter values, as well as readout of a
number of describing attributes of each parameter.

5.3.1. PCA Handling 

The PCA part of PPO types 1, 2 and 5 can handle several tasks. The master can control and
supervise parameters and request a response from the slave, whereas the slave can respond to
a request from the master.
Requests and responses is a handshake procedure and cannot be batched, meaning that if the
master sends out a read/write request, it has to wait for the response, before it sends a new
request. The request or response data value will be limited to maximum 4 bytes, which implies
that text strings are not transferable. For further information, please see the Application Examples
chapter.

5.3.2. PCA - Parameter Characteristics 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RC SMP PNU

RC: Request/response characteristics (Range 0..15)
SMP: Spontaneous Messag (Not supported)
PNU : Parameter no. (Range 1..1999)

5. How to Access the Parameters VLT® Profibus

56  MG.33.C4.02 - VLT® is a registered Danfoss trademark  

5

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 813 of 1387



5.3.3. Request / Response Handling 

The RC portion of the PCA word defines the requests that may be issued from the master to the
slave as well as what other portions of the PCV (IND and PVA) are involved. The PVA portion will
transmit word-size parameter values in bytes 7 and 8, while long word size values require bytes
5 to 8 (32 bits). If the Response / Request contains array elements, the IND will carry the Array
Sub-index. If parameter descriptions are involved, the IND will hold the Record Sub-index of the
parameter description.

5.3.4. RC Content 

Request Function
0 No request
1 Request parameter value
2 Change parameter value (word)
3 Change parameter value (long

word)
4 Request description element
5 Change description element
6 Request parameter value (array)
7 Request parameter value (array

word)
8 Request parameter value (array long

word)
9 Request number of array elements
10-15 Not used

If the slave rejects a request from the master,
the RC word in the PPO-read will indicate this
by assuming the value 7. The fault number will
be carried by bytes 7 and 8 in the PVA ele-
ment.

Re-
sponse

Function

0 No response
1 Transfer parameter value (word)
2 Transfer parameter value (long

word)
3 Transfer description element
4 Transfer parameter value (array

word)
5 Transfer parameter value (array long

word)
6 Transfer number of array elements
7 Request rejected (incl. fault #, see

below)
8 Not serviceable by PCV interface
9 Not used
10 Not used
11 Not used
12 Not used
13-15 Not used
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Faul
t
no.

Interpretation

0 Illegal PNU
1 Parameter value cannot be changed
2 Upper or lower limit exceeded
3 Subindex corrupted
4 No array
5 Data type false
6 Cannot be set by user (reset only)
7 Description element cannot be changed
8 IR required PPO-write not available
9 Description data not available
10 Access group
11 No parameter write access
12 Key word missing
13 Text in cyclical transmission not readable
14 Name in cyclical transmission not reada-

ble
15 Text array not available
16 PPO-write missing
17 Request temporarily rejected
18 Other fault
19 Data in cyclical transmission not readable
130 There is no bus access to the parameter

called
131 Data change is not possible because fac-

tory setup has been selected
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5.3.5. Example

This example shows how to use PPO type 1 to change the ramp-up time (parameter 3-41 Ramp
1 ramp up time) to 10 seconds and to command a start and speed reference of 50%.

Frequency converter parameter settings:
Par. 8-50 Coasting select: Bus
Par. 8-10 Control word profile: PROFIdrive profile

5.3.6. PCV 

PCA – Parameter Characteristics

PCA part (byte 1-2).
The RC part tells what the PCV part must be used for. The functions available appear from the
table, see PCA handling.

When a parameter is to be changed, choose value 2 or 3. In this example 3 is chosen, because
par. 3-41 Ramp 1 ramp up time covers a long word (32 bits).
Par. 3-41 = 155 hex: In this example byte 1 and 2 are set to 3155.

IND (bytes 3-4):
Used when reading/changing parameters with sub-index, for example par. 9-15 PCD write con-
figuration. In the example bytes 3 and 4 are set to 00 Hex.

PVA (bytes 5-8):
The data value of par. 3-41 Ramp 1 ramp up time must be changed to 10.00 seconds. The value
transmitted must be 1000, because the conversion index for par. 3-41 Ramp 1 ramp up time is –
2. This means that the value received by the frequency converter is divided by 100, such that the
frequency converter perceives 1000 as 10.00. Bytes 5-8 = 1000 = 03E8 Hex. See Object and Data
types supported.

5.3.7. PCD 

Control word (CTW) according to PROFIdrive profile:
Control words consist of 16 bits. The meaning of the each bit is explained in the section Control
word and Status word. The following bit pattern sets all necessary start commands:
0000 0100 0111 1111 = 047F Hex.*
0000 0100 0111 1110 = 047E Hex.*
0000 0100 0111 1111 = 047F Hex.
Quick stop: 0000 0100 0110 1111 = 046F Hex.
Stop: 0000 0100 0011 1111 = 043F Hex.

NB!
* For restart after power up: Bit 1 and 2 of the CTW must be set to “1” and bit 0
toggled from “0” to “1”.

5.3.8. MRV 

Speed reference, the data format is "Standar-
dized value". 0 Hex = 0% and 4000 Hex =
100%.

In the example, 2000 Hex is used, corre-
sponding to 50% of maximum frequency (par.
3-03Max. Reference).
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The whole PPO therefore has the following
values in Hex:

Byte Value

PCV

PCA 1 31
PCA 2 55
IND 3 00
IND 4 00
PVA 5 00
PVA 6 00
PVA 7 03
PVA 8 E8

PCD

CTW 9 04
CTW 10 7F
MRV 11 20
MVR 12 00
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The process data within the PCD part acts im-
mediately upon the frequency converter, and
can be updated from the master as quickly as
possible. The PCV part is a "handshake" pro-
cedure which means that the frequency con-
verter has to acknowledge the command,
before a new one can be written.

A positive response to the above example may
look like this:

Byte Value

PCV

PCA 1 21
PCA 2 55
IND 3 00
IND 4 00
PVA 5 00
PVA 6 00
PVA 7 03
PVA 8 E8

PCD

STW 9 0F
STW 10 07
MAV 11 20
MAR 12 00

The PCD part responds according to the state and parameterisation of the frequency converter.
The PCV part responds as:
- PCA: As the request telegram, but here the RC part is taken from the response table, see the
PCA handling section. In this example RC is 2 Hex, which is a confirmation that a parameter value
of the type long word (32 bit) has been transferred. IND is not used in this example.
- PVA: 03E8Hex in the PVA part tells that the value of par. 3-41 Ramp 1 ramp up time is 1000,
which corresponds to 10.00.
- STW: 0F07 Hex means that the motor is running and there are no warnings or faults (for details
see the Status word table in the Status word section).
- MAV: 2000 Hex indicates that the output frequency is 50% of the maximum reference.

A negative response may look like this:
Byte Value

PCV

PCA 1 70
PCA 2 00
IND 3 00
IND 4 00
PVA 5 00
PVA 6 00
PVA 7 00
PVA 8 02

PCD

STW 9 0F
STW 10 07
MAV 11 20
MAR 12 00

RC is 7 Hex, which means that the request has been rejected, and the fault number can be found
in the PVA part. In this case the fault number is 2, which means that the upper or lower limit of
the parameter is exceeded. See the fault number table in the PCA handling section.
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6. Parameters

8-01  Control Site

Option: Function:

[0] * Digital and ctrl. word Control by using both digital input and control word.

[1] Digital only Control by using digital inputs only.

[2] Control word only Control by using control word only.

The setting in this parameter overrides the settings in par. 8-50 to 8-56.

8-02  Control Word Source

Option: Function:

[0] None

[1] FC RS485

[2] FC USB

[3] Option A

[4] Option B

[5] Option C0

[6] Option C1

[30] External Can Select the source of the control word: one of two serial interfa-
ces or four installed options. During initial power-up, the fre-
quency converter automatically sets this parameter to Option
A [3] if it detects a valid fieldbus option installed in slot A. If the
option is removed, the frequency converter detects a change in
the configuration, sets par. 8-02 back to default setting FC
RS485, and the frequency converter then trips. If an option is
installed after initial power-up, the setting of par. 8-02 will not
change but the frequency converter will trip and display: Alarm
67 Option Changed.
This parameter cannot be adjusted while the motor is running.

8-03  Control Word Timeout Time

Range: Function:

1.0s* [0.1 - 18000.0 s] Enter the maximum time expected to pass between the recep-
tion of two consecutive telegrams. If this time is exceeded, it
indicates that the serial communication has stopped. The func-
tion selected in par. 8-04 Control Word Time-out Function will
then be carried out. The time-out counter is triggered by a valid
control word.

8-04  Control Word Timeout Function

Option: Function:

[0] * Off

[1] Freeze Output

[2] Stop
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[3] Jogging

[4] Max. Speed

[5] Stop and trip

[7] Select set-up 1

[8] Select set-up 2

[9] Select set-up 3

[10] Select set-up 4 Select the time-out function. The time-out function activates
when the control word fails to be updated within the time period
specified in par. 8-03 Control Word Time-out Time.

- Off [0]: Resume control via serial bus (Fieldbus or
standard) using the most recent control word.

- Freeze output [1]: Freeze output frequency until com-
munication resumes.

- Stop [2]: Stop with auto restart when communication
resumes.

- Jogging [3]: Run the motor at JOG frequency until
communication resumes.

- Max. freq. [4]: Run the motor at maximum frequency
until communication resumes.

- Stop and trip [5]: Stop the motor, then reset the fre-
quency converter in order to restart: via the fieldbus,
via the reset button on the LCP or via a digital input.

- Select set-up 1-4 [7] - [10]: This option changes the
set-up upon reestablishment of communication follow-
ing a control word time-out. If communication resumes
causing the time-out situation to disappear, par. 8-05
End-of-time-out Function defines whether to resume
the set-up used before the time-out or to retain the
set-up endorsed by the time-out function. Note the
following configuration required in order to change the
set-up after a time-out: Set Par. 0-10 Active set-up to
Multi set-up [9], and select the relevant link in par.
0-12 This Set-up Linked To.

8-05  End-of-Timeout Function

Option: Function:

Select the action after receiving a valid control word following a
time-out. This parameter is active only when par. 8-04 is set to
[Set-up 1-4].

[0] Hold set-up Retains the set-up selected in par. 8-04 and displays a warning,
until par. 8-06 toggles. Then the frequency converter resumes
its original set-up.

[1] * Resume set-up Resumes the set-up active prior to the time-out.

8-06  Reset Control Word Timeout

Option: Function:

[0] * Do not reset
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[1] Do reset Select Do reset [1] to return the frequency converter to the
original set-up following a control word time-out. When the val-
ue is set to Do reset [1], the frequency converter performs the
reset and then immediately reverts to the Do not reset [0] set-
ting.
Select Do not reset [0] to retain the set-up specified in par. 8-04,
Select setup 1-4 following a control word time-out.
This parameter is active only when Hold set-up [0] has been
selected in par. 8-05 End-of-Time-out Function.

8-07  Diagnosis Trigger

Option: Function:

Enables and controls the drive diagnosis function.

[0] * Disable Extended diagnosis data are not sent even if they appear in the
frequency converter.

[1] Trigger on alarms Extended diagnosis data are sent when one or more alarms ap-
pear.

[2] Trigger alarms/warn. Extended diagnosis data are sent if one or more alarms/warn-
ings appear.

See section Extended Diagnosis for explanation of the extended
diagnosis frame.

Enabling diagnosis may cause increased bus traffic.

8-10  Control Word Profile

Option: Function:

[0] * FC profile

[1] PROFIdrive profile

[5] ODVA

[7] CANopen DSP 402 Select the interpretation of the control and status words corre-
sponding to the installed fieldbus. Only the selections valid for
the fieldbus installed in slot A will be visible in the LCP display.
For guidelines in selection of FC profile [0] and PROFIdrive pro-
file [1] please refer to the Serial communication via RS 485
Interface section in the How to Programmechapter.
For additional guidelines in the selection of PROFIdrive profile
[1], ODVA [5] and CANopen DSP 402 [7], please refer to the
Operating Instructions for the installed fieldbus.

8-50  Coasting Select

Option: Function:

Select control of the coasting function via the terminals (digital
input) and/or via the bus.

[0] Digital input

[1] Bus

[2] Logic AND

[3] * Logic OR
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NB!
This parameter is active only when par. 8-01 Control Site is set to [0] Digital and
control word.

8-51  Quick Stop Select

Option: Function:

[0] Digital input

[1] Bus

[2] Logic AND

[3] * Logic OR Select control of the Quick Stop function via the terminals (dig-
ital input) and/or via the bus.

NB!
This parameter is active only when par. 8-01 Con-
trol Site is set to [0] Digital and control word.

8-52  DC Brake Select

Option: Function:

Select control of the DC brake via the terminals (digital input)
and/or via the fieldbus.

[0] Digital input

[1] Bus

[2] Logic AND

[3] * Logic OR

NB!
This parameter is active only when par. 8-01 Control Site is set to [0] Digital and
control word.

8-53  Start Select

Option: Function:

Select control of the frequency converter start function via the
terminals (digital input) and/or via the fieldbus.

[0] Digital input

[1] Bus Activates Start command via the serial communication port or
fieldbus option.

[2] Logic AND Activates Start command via the fieldbus/serial communication
port, AND additionally via one of the digital inputs.

[3] * Logic OR Activates Start command via the fieldbus/serial communication
port OR via one of the digital inputs.
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NB!
This parameter is active only when par. 8-01 Control Site is set to [0] Digital and
control word.

8-54  Reversing Select

Option: Function:

[0] Digital input

[1] Bus

[2] Logic AND

[3] * Logic OR Select control of the frequency converter reverse function via
the terminals (digital input) and/or via the fieldbus.
Select Bus [1], to activate the Reverse command via the serial
communication port or fieldbus option.
Select Logic AND [2] to activate the Reverse command via the
fieldbus/serial communication port, AND additionally via one of
the digital inputs.
Select Logic OR [3] to activate the Reverse command via the
fieldbus/serial communication port OR via one of the digital in-
puts.

NB!
This parameter is active only when par. 8-01 Con-
trol Site is set to [0] Digital and control word.

8-55  Set-up Select

Option: Function:

Select control of the frequency converter set-up selection via
the terminals (digital input) and/or via the fieldbus.

[0] Digital input

[1] Bus Activates the set-up selection via the serial communication port
or fieldbus option.

[2] Logic AND Activates the set-up selection via the fieldbus/serial communi-
cation port, AND additionally via one of the digital inputs.

[3] * Logic OR Activate the set-up selection via the fieldbus/serial communica-
tion port OR via one of the digital inputs.

NB!
This parameter is active only when par. 8-01 Control Site is set to [0] Digital and
control word.

8-56  Preset Reference Select

Option: Function:

Select control of the frequency converter Preset Reference se-
lection via the terminals (digital input) and/or via the fieldbus.

[0] Digital input
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[1] Bus Activates Preset Reference selection via the serial communica-
tion port or fieldbus option.

[2] Logic AND Activates Preset Reference selection via the fieldbus/serial com-
munication port, AND additionally via one of the digital inputs.

[3] * Logic OR Activates the Preset Reference selection via the fieldbus/serial
communication port OR via one of the digital inputs.

NB!
This parameter is active only when par. 8-01 Control Site is set to [0] Digital and
control word.

8-90  Bus Jog 1 Speed

Range: Function:

100
RPM*

[0 - par. 4-13 RPM] Enter the jog speed. This is a fixed jog speed activated via the
serial port or fieldbus option.

8-91  Bus Jog 2 Speed

Range: Function:

200
RPM*

[0 - par. 4-13 RPM] Enter the jog speed. This is a fixed jog speed activated via the
serial port or fieldbus option.

9-15  PCD Write Configuration

Array [10]

None

3-02 Minimum Refer-
ence

3-03 Maximum Refer-
ence

3-12 Catch Up/Slow
Down Value

3-41 Ramp 1 Ramp
Up Time

3-42 Ramp 1 Ramp
Down Time

3-51 Ramp 2 Ramp
Up Time

3-52 Ramp 2 Ramp
Down Time

3-80 Jog Ramp Time

3-81 Quick Stop
Ramp Time

4-11 Motor Speed
Low Limit [RPM]

4-13 Motor Speed
High Limit [RPM]
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4-16 Torque Limit Mo-
tor Mode

4-17 Torque Limit
Generator Mode

7-28 Minimum Feed-
back

7-29 Maximum Feed-
back

8-90 Bus Jog 1 Speed

8-91 Bus Jog 2 Speed

16-80 Fieldbus CTW 1

16-82 Fieldbus REF 1

34-01 PCD 1 Write to
MCO

34-02 PCD 2 Write to
MCO

34-03 PCD 3 Write to
MCO

34-04 PCD 4 Write to
MCO

34-05 PCD 5 Write to
MCO

34-06 PCD 6 Write to
MCO

34-07 PCD 7 Write to
MCO

34-08 PCD 8 Write to
MCO

34-09 PCD 9 Write to
MCO

34-10 PCD 10 Write to
MCO

Select the parameters to be assigned to PCD 3 to 10 of the tele-
grams. The number of available PCDs depends on the telegram
type. The values in PCD 3 to 10 will then be written to the se-
lected parameters as data values. Alternatively, specify a stand-
ard Profibus telegram in par. 9-22.

9-16  PCD Read Configuration

Array [10]

None

16-00 Control Word

16-01 Reference
[Unit]

16-02 Reference %

16-03 Status Word

16-04 Main Actual
Value [Unit]
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16-05 Main Actual
Value [%]

16-09 Custom Read-
out

16-10 Power [kW]

16-11 Power [hp]

16-12 Motor Voltage

16-13 Frequency

16-14 Motor Current

16-16 Torque
16-17 Speed [RPM]

16-18 Motor Thermal

16-19 KTY Sensor
Temperature

16-21 Phase Angle

16-30 DC Link Voltage

16-32 Brake Energy /
s

16-33 Brake Energy /
2 min 16-34 Heatsink
Temp.

16-35 Inverter Ther-
mal

16-38 SL Control
State

16-39 Control Card
Temp.

16-50 External Refer-
ence

16-51 Pulse Refer-
ence

16-52 Feedback
[Unit]

16-53 Digi Pot Refer-
ence

16-60 Digital Input

16-61 Terminal 53
Switch Setting

16-62 Analog Input
53

16-63 Terminal 54
Switch Setting

16-64 Analog Input
54

16-65 Analog Output
42 [mA]

16-66 Digital Output
[bin]
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16-67 Freq. Input
#29 [Hz]

16-68 Freq. Input
#33 [Hz]

16-69 Pulse Output
#27 [Hz]

16-70 Pulse Output
#29 [Hz]

16-71 Pulse Output
[bin]

16-84 Comm Option
STW [Binary]

16-85 FC port CTW 1
Signal

16-90 Alarm Word

16-91 Alarm Word 2

16-92 Warning Word

16-93 Warning Word
2

16-94 Extended Sta-
tus Word

16-95 Extended Sta-
tus Word 2

34-21 PCD 1 Read
from MCO

34-22 PCD 2 Read
from MCO

34-23 PCD 3 Read
from MCO

34-24 PCD 4 Read
from MCO

34-25 PCD 5 Read
from MCO

34-26 PCD 6 Read
from MCO

34-27 PCD 7 Read
from MCO

34-28 PCD 8 Read
from MCO

34-29 PCD 9 Read
from MCO

34-30 PCD 10 Read
from MCO

34-40 Digital Inputs

34-41 Digital Outputs

34-50 Actual Position

34-51 Commanded
Position

34-52 Actual Master
Position
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34-53 Slave Index Po-
sition

34-54 Master Index
Position

34-55 Curve Position

34-56 Track Error

34-57 Synchronizing
Error

34-58 Actual Velocity

34-59 Actual Master
Velocity

34-60 Synchronizin
Status

34-61 Axis Status

34-62 Program Status Select the parameters to be assigned to PCD 3 to 10 of the tele-
grams. The number of available PCDs depends on the telegram
type. PCDs 3 to 10 contain the actual data values of the selected
parameters. For standard Profibus telegrams, see par. 9-22.

9-18  Node Address

Range: Function:

126* [0 - 126] Enter the station address in this parameter or alternatively in
the hardware switch. In order to adjust the station address in
par. 9-18, the hardware switch must be set to 126 or 127 (i.e.
all switches set to ‘on’). Otherwise this parameter will display
the actual setting of the switch.

9-22  Telegram Selection

Option: Function:

Select a standard Profibus telegram configuration for the fre-
quency converter, as an alternative to using the freely configu-
rable telegrams in par. 9-15 and 9-16.

[1] Standard telegram 1

[101] PPO 1

[102] PPO 2

[103] PPO 3

[104] PPO 4

[105] PPO 5

[106] PPO 6

[107] PPO 7

[108] * PPO 8

9-23  Parameters for Signals

Array [1000]
Read only
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This parameter contains a list of signals available for selection
in par. 9-15 and 9-16.

9-27  Parameter Edit

Option: Function:

Parameters can be edited via Profibus, the standard RS485 in-
terface, or the LCP.

[0] Disabled Disables editing via Profibus.

[1] * Enabled Enables editing via Profibus.

9-28  Process Control

Option: Function:

Process control (setting of Control Word, speed reference, and
process data) is possible via either Profibus or standard fieldbus
but not both simultaneously. Local control is always possible via
the LCP. Control via process control is possible via either termi-
nals or fieldbus depending on the settings in par. 8-50 to 8-56.

[0] Disable Disables process control via Profibus, and enables process con-
trol via standard fieldbus or Profibus Master class 2.

[1] * Enable cyclic master Enables process control via Profibus Master Class 1, and disables
process control via standard fieldbus or Profibus Master class 2.

9-44  Fault Message Counter

Range: Function:

0* [0 - 8] Indicates the number of fault events presently stored in par.
9-45. The buffer capacity is maximum eight error events.
The buffer and counter is set to 0 by reset or power-up.

9-45  Fault Code

Option: Function:

Array 64 This buffer contains the alarm-word for all alarms and warnings
that have occurred since last reset or power-up.
The buffer capacity is maximum eight error events.

9-52  Fault Situation Counter

Range: Function:

0* [0 - 1000] Indicates the number of fault events occurred since last reset
or power-up.

9-53  Profibus Warning Word

Option: Function:

This parameter displays Profibus communication warnings.
Please refer to the Profibus Operating Instructions for further
information.
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Read only

Bit: Meaning:
0 Connection with DP-master is not
1 Not used
2 FDL (Field-bus Data link Layer) is not ok
3 Clear data command received
4 Actual value is not updated
5 Baudrate search
6 PROFIBUS ASIC is not transmitting
7 Initializing of PROFIBUS is not ok
8 Drive is tripped
9 Internal CAN error
10 Wrong configuration data from PLC
11 Wrong ID sent by PLC
12 Internal error occured
13 Not configured
14 Timeout active
15 Warning 34 active

9-63  Actual Baud Rate

Option: Function:

This parameter displays the actual Profibus baud rate. The Pro-
fibus Master automatically sets the baud rate.

Read only

[0] 9.6 kbit/s

[1] 19.2 kbit/s

[2] 93.75 kbit/s

[3] 187.5 kbit/s

[4] 500 kbit/s

[6] 1500 kbit/s

[7] 3000 kbit/s

[8] 6000 kbit/s

[9] 12000 kbit/s

[10] 31.25 kbit/s

[11] 45.45 kbit/s

[255] No baud rate found

9-64  Device Identification

Array [10]

Read only

[10] Array
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Index Content Value
[0] Manufacturer 128 (for Danfoss)
[1] Device type 1
[2] Version xxyy
[3] Firmware date year yyyy
[4] Firmware date

month
ddmm

[5] No. of axes variable
[6] Vendor specific: PB

Version
xxyy

[7] Vendor specific: Da-
tabase Version

xxyy

[8] Vendor specific:
AOC Version

xxyy

[9] Vendor specific:
MOC Version

xxyy

The device identification parameter. The data type is "Array[n]
of Unsigned16“. The assignment of the first subindexes is de-
fined and shown in the table above.

NB!
This parameter is not visible via LCP.

9-65  Profile Number

Range: Function:

Read only

0* [0 - 0] This parameter contains the profile identification. Byte 1 con-
tains the profile number and byte 2 the version number of the
profile.

NB!
This parameter is not visible via LCP.

9-70  Edit Set-up

Option: Function:

[0]
[1]
[2]
[3]
[4]
[9] *

Factory Set-up
Set-up 1
Set-up 2
Set-up 3
Set-up 4
*Active set-up

Choose the set-up in which programming (change of data) will
be performing during operation.
It is possible to programme the 4 set-ups independently of the
set-up selected as active.
Parameter access from each master will be directed to the set-
up which has been selected by the individual master (cyclic,
acylic MCL1, first acyclic MCL2, second acyclic MCL2, third acy-
clic MCL2).
See section Parameter Access in General.

9-71  Save Data Values

Option: Function:

Parameter values changed via Profibus are not automatically
stored in non-volatile memory. Use this parameter to activate a
function that stores parameter values in the EEPROM non-vol-

VLT® Profibus 6. Parameters

 MG.33.C4.02 - VLT® is a registered Danfoss trademark  75

6

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 832 of 1387



atile memory, so changed parameter values will be retained at
power-down.

[0] * Off Deactivates the non-volatile storage function.

[1] Store edit setup Stores all parameter values in the set-up selected in par. 9-70
in the non-volatile memory. The selection returns to Off [0]
when all values have been stored.

[2] Store all set-ups Stores all parameter values for all set-ups in the non-volatile
memory. The selection returns to Off [0] when all parameter
values have been stored.

9-72  Drive Reset

Option: Function:

[0] * No action

[1] Power-on reset Resets frequency converter upon power-up, as for power-cycle.

[3] Comm. option reset Resets the Profibus option only, useful after changing certain
settings in parameter group 9-**, e.g. par. 9-18.
When reset, the frequency converter disappears from the field-
bus, which may cause a communication error from the master.

9-80  Defined Parameters (1)

Array [116]

No LCP access

Read only

0* [0 - 115] This parameter displays a list of all the defined frequency con-
verter parameters available for Profibus.

9-81  Defined Parameters (2)

Array [116]

No LCP access

Read only

0* [0 - 115] This parameter displays a list of all the defined frequency con-
verter parameters available for Profibus.

9-82  Defined Parameters (3)

Array [116]

No LCP access
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Read only

0* [0 - 115] This parameter displays a list of all the defined frequency con-
verter parameters available for Profibus.

9-83  Defined Parameters (4)

Array [116]

No LCP access

Read only

0* [0 - 115] This parameter displays a list of all the defined frequency con-
verter parameters available for Profibus.

9-90  Changed Parameters (1)

Array [116]

No LCP access

Read only

0* [0 - 115] This parameter displays a list of all the frequency converter pa-
rameters deviating from default setting.

9-91  Changed Parameters (2)

Array [116]

No LCP access

Read only

0* [0 - 115] This parameter displays a list of all the frequency converter pa-
rameters deviating from default setting.

9-92  Changed Parameters (3)

Array [116]

No LCP access

Read only
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0* [0 - 115] This parameter displays a list of all the frequency converter pa-
rameters deviating from default setting.

9-94  Changed Parameters (5)

Array [116]

No LCP access

Read only

0* [0 - 115] This parameter displays a list of all the frequency converter pa-
rameters deviating from default setting.

16-84  Comm Option Status Word [Binary]

Range: Function:

0* [0 - FFFF] Extended fieldbus comm. option status word. For more infor-
mation - see section Troubleshooting.

16-90  Alarm Word

Range: Function:

0* [0 - FFFFFFFF] View the alarm word sent via the serial communication port in
hex code.

16-92  Warning Word

Range: Function:

0* [0 - FFFFFFFF] View the warning word sent via the serial communication port
in hex code.
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6.3. PROFIBUS-specific Parameter List

Par.
No. #

Parameter description Default value Range Conver-
sion index

Data
type

8-01 Control Site Dig. & ctrl. word [0] [0 - 2] - Uint8
8-02 Control Word Source FC RS485 [0] [0 - 4] - Uint8
8-03 Control Word Timeout Time 1 0.1-18000 -1 Uint32
8-04 Control Word Timeout Function Off [0] [0 - 10] - Uint8
8-05 End of Timeout Function Hold set-up [0] [0 - 1] - Uint8
8-06 Reset Control Word Timeout Do not reset [0] [0 - 1] - Uint8
8-07 Diagnosis Trigger Disable [0] [0 - 3] - Uint8
8-10 Control Word Profile FC profile [0] [0 - x] - Uint8
8-50 Coasting Select *Logic OR [3] [0 - 3] - Uint8
8-51 Quick Stop Select *Logic OR [3] [0 - 3] - Uint8
8-52 DC Brake Select *Logic OR [3] [0 - 3] - Uint8
8-53 Start Select *Logic OR [3] [0 - 3] - Uint8
8-54 Reversing Select *Logic OR [3] [0 - 3] - Uint8
8-55 Set-up Select *Logic OR [3] [0 - 3] - Uint8
8-56 Preset Reference Select *Logic OR [3] [0 - 3] - Uint8
8-90 Bus Jog 1 Speed 100 rpm 0 - par. 4-13 67 Uint16
8-91 Bus Jog 2 Speed 200 rpm 0 - par. 4-13 67 Uint16
9-15 PCD Write Configuration - - - Uint16
9-16 PCD Read Configuration - - - Uint16
9-18 Node Address 126 1 - 126 0 Uint8
9-22 Telegram Selection - [0 - 108] - Uint8
9-23 Parameter for Signals - 0 - 573 - Uint16
9-27 Parameter Edit Enabled [1] [0 - 1] - Uint16
9-28 Process Control Enable cyclic master [1] [0 - 1] - Uint16
9-44 Fault Message Counter 0 [0 - 8] 0 Uint16
9-45 Fault Code 0 - - Uint16
9-47 Fault Number 0 - - Uint16
9-52 Fault Situation Counter 0 0 - 1000 0 Uint16
9-53 Profibus Warning word 0 16 bits 0 V2
9-63 Actual Baud Rate No baud rate found [255] 9.6-12000 kbits 0 Uint8
9-64 Device Identification 0 [0 - 10] 0 Uint16
9-65 Profile Number 0 8 bits 0 Uint8
9-70 Edit Set-up Active set-up [9] [0 - 9] - Uint8
9-71 Save Data Values Off [0] [0 - 2] - Uint8
9-72 Drive Reset No action [0] [0 - 2] - Uint8
9-80 Defined Parameters (1) - 0-115 0 Uint16
9-81 Defined Parameters (2) 0-115 0 Uint16
9-82 Defined Parameters (3) - 0-115 0 Uint16
9-83 Defined Parameters (4) - 0-115 0 Uint16
9-90 Changed Parameters (1) - 0-115 0 Uint16
9-91 Changed Parameters (2) - 0-115 0 Uint16
9-92 Changed Parameters (3) - 0-115 0 Uint16
9-93 Changed Parameters (4) - 0-115 0 Uint16
16-84 Comm. Option STW 0 0 - FFFF 0 V2
16-90 Alarm Word 0 0 - FFFF 0 Uint32
16-92 Warning Word 0 0 - FFFF 0 Uint32

Please refer to the relevant Operating Instructions for a comprehensive parameter list.
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6.4. Object and Data Types Supported

6.4.1. Parameter and Data Type Structure Description

6.4.2. Parameter Description 

PROFIBUS DP has a number of describing attributes. Read/write on parameter description is per-
formed in the PCV part using the RC commands 4/5 and the sub-index of the desired description
element.

6.4.3. Size Attribute 

The size index and the conversion index for each parameter can be taken from the parameter list
in the respective Operating Instructions.

Physical unit Size in-
dex

Measuring unit Designation Conversion
index

Conversion factor

 0 No dimension    

Time 4

second s 0 1
-1 0.1
-2 0.01

millisecond ms -3 0.001
minute min 70 60
hour h 74 3600
day d 77 86400

Energy 8
watthour Wh 0 1
kilowatthour kWh 3 1000
megawatthour MWh 6 106

Power 9

milliwatt mW -3 0.001
watt W 0 1
kilowatt kW 3 1000
megawatt MW 6 106

Rotation 11 rotation per mi-
nute

RPM 67 1

Torque 16
newtonmeter Nm 0 1
kilonewtonmeter kNm 3 1000

Temperature 17 degree Celsius ºC 0 1

Voltage 21
millivolt mV -3 0.001
volt V 0 1
kilovolt kV 3 1000

Current 22
milliampere mA -3 0.001
ampere A 0 1
kiloampere kA 3 1000

Resistance 23
milliohm mOhm -3 0.001
ohm Ohm 0 1
kiloohm kOhm 3 1000

Ratio 24 per cent % 0 1
Relative
change

27 per cent % 0 1

Frequency 28

hertz Hz 0 1
kilohertz kHz 3 1000
megahertz MHz 6 106

gigahertz GHz 9 109
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6.4.4. Object and Data Types Supported 

Data types supported

Data type Short name Description
3 I2 Integer 16
4 I4 Integer 32
5 - Unsigned 8
6 O2 Unsigned 16
7 O4 Unsigned 32
9 - Visible string
10 - Byte string
33 N2 Standardized value (16 bit)
35 V2 Bit sequence
54 - Time difference without date indication

6.4.5. Standardized Value

The frequency reference value is transmitted to the frequency converter in the form of a 16-bit
word. The value is transmitted in integers (0-32767). The value 16384 (4000 Hex) corresponds
to 100%. Negative numbers are formed with the aid of the twos complement.

0% = 0 (0h), 100% is 214 (4000h)

Data type N2
Range -200%...+200%
Resolution 2-14 = 0.0061%
Length 2 bytes

Notation: 2s complement notation.
MSB is 1st bit after sign bit in 1st byte.
Sign bit = 0 = positive number
Sign bit = 1 = negative number

Bit 8 7 6 5 4 3 2 1
Byte 1 SIGN 214 213 212 211 210 29 2
Byte 2 27 26 25 24 23 22 21 20

Bit sequence
16 boolean values for control and presentation of user functions.

Notation is binary

Bit 8 7 6 5 4 3 2 1
Byte 1 15 14 13 12 11 10 9 8
Byte 2 7 6 5 4 3 2 1 0

VLT® Profibus 6. Parameters

 MG.33.C4.02 - VLT® is a registered Danfoss trademark  81

6

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 838 of 1387



7. Application Examples VLT® Profibus
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7. Application Examples

7.1. E.g.: Process Data with PPO Type 6 

This example shows how to work with PPO type 6, which consists of Control Word/Status Word
and Reference/Main Actual Value. The PPO also has two additional words, which can be pro-
grammed to monitor process signals:

 
 PCV PCD  
  1 2 3 4 5 6 7 8 9 10  
 PCA IND PVA CTW MRV PCD PCD PCD PCD PCD PCD PCD PCD  
         STW MAV                  
Byte no. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28  
Type 6:                      

The application requires monitoring of the motor torque and digital input, so PCD 3 is set up to
read the current motor torque. PCD 4 is set up to monitor the state of an external sensor via the
process signal digital input. The sensor is connected to digital input 18.

An external device is also controlled via control word bit 11 and the built-in relay of the frequency
converter. Reversing is permitted only when the reversing bit 15 in the control word and the digital
input 19 are set to high.

For safety reasons the frequency converter will stop the motor if the PROFIBUS cable is broken,
the master has a SYSTEM failure, or the PLC is in stop mode.

Program the frequency converter as follows:
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Parameter no. Function Setting
4-10 Output speed direction Both directions [2]
5-10 Digital input 18 No operation [0]
5-11 Digital input 19 Reversing [10]
5-40 Function relay Control word bit 11/12 [36/37]
8-03 Control word timeout time 1 sec
8-04 Control word timeout function Stop [2]
8-10 Control word profile FC Profile [0]
8-50 Coasting select Bus [1]
8-51 Quick stop select Bus [1]
8-52 DC brake select Bus [1]
8-53 Start select Bus [1]
8-54 Reversing select Logic AND [2]
8-55 Set-up select Bus [1]
8-56 Preset reference select Bus [1]
9-16 PCD read configuration Sub index [2] 16-16 Motor torque

Sub indes [3] 16-60 Digital input
9-18 Node address Set the address
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7.2. E.g.: Control Word Telegram using PPO Type

This example shows how the control word telegram relates to the PLC and the frequency con-
verter, using FC Control Profile.

The control word telegram is sent from the PLC to the frequency converter. PPO Type 3 is used
in the example in order to demonstrate the full range of modules. All the values shown are arbi-
trary, and are provided for the purposes of demonstration only.

                      
 PCV PCD  
  1 2 3 4 5 6  
 PCA IND PVA CTW MRV PCD PCD PCD PCD  
         04 7C 20 00          
           
PQW: 256 258 260 262 264 266 268 270 272 274  
    master  slave CTW MRV          
                      
                      
Bit no.: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0      
 0 0 0 0 0 1 0 0 0 1 1 1 1 1 0 0      

 0 4 7 C      

The table above indicates the bits contained within the control word, and how they are presented
as process data in PPO type 3for this example.

The following table indicates which bit functions, and which corresponding bit values are active
for this example.

       
 Bit Bit value = 0 Bit value = 1 Bit value   
 00 Reference value External selection lsb 0

C

 
 01 Reference value External selection msb 0  
 02 DC brake Ramp 1  
 03 Coasting Enable 1  
 04 Quick stop Ramp 1

7

 
 05 Freeze output Ramp enable 1  
 06 Ramp stop Start 1  
 07 No function Reset 0  
 08 No function Jog 0

4

 
 09 Ramp 1 Ramp 2 0  
 10 Data not valid Valid 1  
 11 No function Relay 01 active 0  
 12 No function Relay 02 active 0

0

 
 13 Parameter set-up Selection lsb 0  
 14 Parameter set-up Selection msb 0  
 15 No function Reversing 0  
       
 Function active     
      

 Function inactive    
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7.3. E.g.: Status Word Telegram using PPO Type

This example shows how the control word telegram relates to the PLC and the frequency con-
verter, using FC Control Profile.

The control word telegram is sent from the PLC to the frequency converter. PPO Type 3 is used
in the example in order to demonstrate the full range of modules. All the values shown are arbi-
trary, and are provided for the purposes of demonstration only.

                      
 PCV PCD  
  1 2 3 4 5 6  
 PCA IND PVA CTW MRV PCD PCD PCD PCD  
         0F 07 20 00          
           
PIW: 256 258 260 262 264 266 268 270 272 274  
    master  slave STW MAV          
                      
                      
Bit no.: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0      
 0 0 0 0 0 1 0 0 0 1 1 1 1 1 0 0      

 0 4 7 C      

The table above indicates the bits contained within the statusword, and how they are presented
as process data in PPO type 3 for this example.

The following table indicates which bit functions, and which corresponding bit values are active
for this example.

       
 Bit Bit value = 0 Bit value = 1 Bit value   
 00 Control not ready Control ready 1

7

 
 01 Drive not ready Drive ready 1  
 02 Coasting Enable 1  
 03 No error Trip 0  
 04 No error Error (no trip) 0

0

 
 05 Reserved - 0  
 06 No error Triplock 0  
 07 No warning Warning 0  
 08 Speed  reference Speed = reference 1

F

 
 09 Local operation Bus control 1  
 10 Outside frequency

range
Within frequency range 1  

 11 No operation In operation 1  

 12 Drive ok Stopped, autostart 0

0

 
 13 Voltage ok Voltage exceeded 0  
 14 Torque ok Torque exceeded 0  
 15 Timers ok Timers exceeded 0  
       
 Function active     
      

 Function inactive    
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7.4. E.g.: PLC Programming

In this example PPO type 6 is placed in the following Input/Output address:

Input ad-
dress

256-257 258-259 260-261 262-263 Output ad-
dress

256-257 258-259 260-261 262-263

Set-up Status
word

MAV Motor tor-
que

Digital in-
put

Set-up Control
word

Reference Not used Not used

This network will send a start command (047C
Hex) and a reference (2000 Hex) of 50% to
the frequency converter.

This network reads the motor torque from the
frequency converter. A new reference will be
sent to the frequency converter because the
Motor Torque (86.0%) is higher than the com-
pared value.
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This network reads the status on the digital
inputs from the frequency converter. If digital
input 18 is On it will stop the frequency con-
verter.

This network will reverse the motor when dig-
ital input 19 is ON, because par. 8-54 Revers-
ing select is programmed to Logic AND.

This network will activate the relay 02.
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8. Troubleshooting

8.1. Diagnosis 

PROFIBUS-DP provides a flexible means of performing diagnosis of slave units, based on diagnosis
messages.

During normal cyclical data exchange, the slave can set a diagnosis bit, which requests the master
to send a diagnosis message during the next scan cycle, instead of the normal data exchange.

The slave then answers the master with a diagnosis message consisting of standard diagnosis
information, 6 bytes, and possibly extended, vendor specific, diagnosis information. The standard
diagnosis messages covers a rather limited range of general diagnosis possibilities, whereas the
extended diagnosis function offers very detailed messaging specific to the frequency converter.

The extended diagnosis messages for the frequency converter can be found in the section Warning
word, extended status word and alarm word.
A master or a network analysing tool will be able to translate these diagnosis words into real text
messages using the GSD-file.

NB!
DP V1 diagnosis is supported for Profibus SW version 2 and later versions. This
means that the default setting of the Profibus option is DP V1 diagnosis. If DP V0
diagnosis is required, the setting under DP slave Properties must be changed.

8.2. Troubleshooting

8.2.1. LED Status 

First, check the LEDs. The two bi-colour LEDs
on the PROFIBUS card indicate the status of
PROFIBUS communication. The lower LED in-
dicates the Net status, i.e. the cyclical com-
munication to the PROFIBUS master. The
upper LED indicates the Module status, i.e.
acyclical DP V1 communication from either a
PROFIBUS Master Class 1 (PLC) or a Master
Class 2 (MCT10, FDT tool).
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Phases Bi-colour LED Status
Power On Red  The PROFIBUS card is defect.

Contact Danfoss Drives
Green  The PROFIBUS card is OK.

Search baud rate Green  Searching for the baud rate. Check the
connection to the master if it stays in this
state.

Wait Parameter-
izing

Green  Baud rate found - waiting for parameters
from the master.

Red  Wrong parameters from the master.
Wait Configura-
tion

Green  Parameters from master OK - waiting for
configuration data.

Red  Wrong Configuration data from the mas-
ter.

Data Exchange Green  Data Exchange between the master and
the frequency converter is active.

Red  Clear State. Warning 34 is active and a
bus reaction in par. 8-04 is executed.

Table 8.1: LED 1: Net Status

Bi-colour LED Status
No light No PROFIBUS DPV1 communication is active.
Green  DP V1 communication from a Master Class 1 (PLC) is active.

Green  DP V1 communication from a Master Class 2 (MCT 10, FDT)
is active.

Green  DP V1 communication from a Master Class 1 and 2 is active.

Red  Internal error.

Table 8.2: LED 2: Module Status
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8.2.2. No Communication with the Drive 

If there is no communication with the drive, proceed with the following checks:

Check 1: Is the cabling correct?
Check that the red and green cables are con-
nected to the correct terminals as shown in
the diagram below. If the cables are crossed,
no communication is possible.

62 = RxD/TxD-P red cable
63 = RxD/TxD-N green cable

Check 2: Is the correct GSD file installed?
Download the correct GSD file from http://danfoss.com/drives.

Profibus SW ver-
sion

(par. 15-61)

GSD File

1.x da01040A.GSD
2.x da02040A.GSD

Check 3: Is the bus connection terminated at both ends?
If not, terminate the bus connection with termination resistors at the initial and final nodes, as
shown in the following diagram.
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8.2.3. Warning 34 Appears even though Communication is Establish-
ed

If the PLC is in stop mode Warning 34 will appear. Check that the PLC is in run mode.

8.2.4. Drive Will Not Respond to Control Signals 

Check 1: Is the Control word valid?
If bit 10=0 in the Control word, then the drive will not accept the Control word, because the default
setting is bit 10=1. Set bit 10=1 via the PLC.

Check 2: Is the relationship between bits in the Control word and the terminal I/Os correct?
Check the logical relationship in the drive.
Set the logic to bit 3=1 AND digital input=1 in order to achieve a successful start.

Define the desired logical relationship in par. 8-50 to 8-56 according to the following range of
options. Select the FC control mode, digital input and/or serial communication, using par. 8-50 to
8-56.

The tables below show the effect upon the frequency converter of a coast command for the full
range of par. 8-50 settings.

The effect of control mode upon the function of par. 8-50 Coasting select, 8-51 Quick stop se-
lect and 8-52 DC Brake select is as follows:

If Digital input [0] is selected, the terminals
will control the Coast and DC Brake functions.

NB!
Please note that Coasting, Quick Stop and DC brake functions are active for logic
“0’’.

Digital input [0]
Terminal Bit 02/03/04 Function
0 0 Coast/DC brake/Q-Stop
0 1 Coast/DC brake/Q-Stop
1 0 No Coast/DC brake/Q-Stop
1 1 No Coast/DC brake/Q-Stop

If Serial communication [1] is selected, com-
mands will be activated only when given via
serial communication.

Serial communication [1]
Terminal Bit 02/03/04 Function
0 0 Coast/DC brake/Q-Stop
0 1 No Coast/DC brake/Q-Stop
1 0 Coast/DC brake/Q-Stop
1 1 No Coast/DC brake/Q-Stop

If Logic AND [2] is selected, both signals must
be activated to perform the function.

Logic AND [2]
Terminal Bit 02/03/04 Function
0 0 Coast/DC brake/Q-Stop
0 1 No Coast/DC brake/Q-Stop
1 0 No Coast/DC brake/Q-Stop
1 1 No Coast/DC brake/Q-Stop
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If Logic OR [3] is selected, activation of one
signal will activate the function.

Logic OR [3]
Terminal Bit 02/03/04 Function
0 0 Coast/DC brake/Q-Stop
0 1 Coast/DC brake/Q-Stop
1 0 Coast/DC brake/Q-Stop
1 1 No Coast/DC brake/Q-Stop

The effect of control mode upon the function of par. 8-53 Start select and 8-54 Reversing se-
lect:

If Digital input [0] is selected, the terminals
will control the start and reversing functions

Digital input [0]
Terminal Bit 06/15 Function
0 0 Stop/Anti-clockwise
0 1 Stop/Anti-clockwise
1 0 Start/Clockwise
1 1 Start/Clockwise

If Serial communication [1] is selected, com-
mands will be activated only when given via
serial communication.

Serial communication [1]
Terminal Bit 02/03/04 Function
0 0 Stop/Anti-clockwise
0 1 Start/Clockwise
1 0 Stop/Anti-clockwise
1 1 Start/Clockwise

If Logic AND [2] is selected, both signals must
be activated to perform the function.

Logic AND [2]
Terminal Bit 02/03/04 Function
0 0 Stop/Anti-clockwise
0 1 Stop/Anti-clockwise
1 0 Stop/Anti-clockwise
1 1 Start/Clockwise

If Logic OR [3] is selected, activation of one
signal will activate the function.

Logic OR [3]
Terminal Bit 02/03/04 Function
0 0 Stop/Anti-clockwise
0 1 Start/Clockwise
1 0 Start/Clockwise
1 1 Start/Clockwise

The effect of control mode upon the function of par. 8-55 Set-up select and 8-56 Preset reference
select:

If Digital input [0] is selected, the terminals
will control the set-up and preset reference
functions.

Digital input [0]
Terminal Bit 00/01,

13/14
Function

Msb Lsb Msb Lsb Preset ref., Set-up no.
0 0 0 0 1
0 0 0 1 1
0 0 1 0 1
0 0 1 1 1
0 1 0 0 2
0 1 0 1 2
0 1 1 0 2
0 1 1 1 2
1 0 0 0 3
1 0 0 1 3
1 0 1 0 3
1 0 1 1 3
1 1 0 0 4
1 1 0 1 4
1 1 1 0 4
1 1 1 1 4
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If Serial communication [1] is selected, com-
mands will be activated only when given via
serial communication.

Serial communication [1]
Terminal Bit 00/01,

13/14
Function

Msb Lsb Msb Lsb Preset ref., Set-up no.
0 0 0 0 1
0 0 0 1 2
0 0 1 0 3
0 0 1 1 4
0 1 0 0 1
0 1 0 1 2
0 1 1 0 3
0 1 1 1 4
1 0 0 0 1
1 0 0 1 2
1 0 1 0 3
1 0 1 1 4
1 1 0 0 1
1 1 0 1 2
1 1 1 0 3
1 1 1 1 4

If Logic AND [2] is selected, both signals must
be activated to perform the function.

Logic AND [2]
Terminal Bit 00/01,

13/14
Function

Msb Lsb Msb Lsb Preset ref., Set-up no.
0 0 0 0 1
0 0 0 1 1
0 0 1 0 1
0 0 1 1 1
0 1 0 0 1
0 1 0 1 2
0 1 1 0 1
0 1 1 1 2
1 0 0 0 1
1 0 0 1 1
1 0 1 0 3
1 0 1 1 3
1 1 0 0 1
1 1 0 1 2
1 1 1 0 3
1 1 1 1 4

If Logic OR [3] is selected, activation of one
signal will activate the function.

Logic OR [3]
Terminal Bit 00/01,

13/14
Function

Msb Lsb Msb Lsb Preset ref., Set-up no.
0 0 0 0 1
0 0 0 1 2
0 0 1 0 3
0 0 1 1 4
0 1 0 0 2
0 1 0 1 2
0 1 1 0 4
0 1 1 1 4
1 0 0 0 3
1 0 0 1 4
1 0 1 0 3
1 0 1 1 4
1 1 0 0 4
1 1 0 1 4
1 1 1 0 4
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8.2.5. Alarm and Warning Words

Alarm word, Warning word and PROFIBUS warning word are shown on the display in Hex format.
If there is more than one warning or alarm, a sum of all warnings or alarms will be shown. Alarm
word, warning word and PROFIBUS warning word can also be displayed using the serial bus in
par. 16-90, 16-92 and 9-53.

FC 100, 200 and 300
Bit (Hex) Unit diag-

nose bit
Alarm word (Par.
16-90)

Alarm no.

00000001 48 Brake check 28
00000002 49 Power card over

temperature
29

00000004 50 Earth fault 14
00000008 51 Control card over

temperature
65

00000010 52 Control word time-
out

18

00000020 53 Over current 13
00000040 54 Torque limit 12
00000080 55 Motor thermistor

over temp.
11

00000100 40 Motor ETR over
temperature

10

00000200 41 Inverter overloa-
ded

9

00000400 42 DC link under volt-
age

8

00000800 43 DC link over volt-
age

7

00001000 44 Short circuit 16
00002000 45 Inrush fault 33
00004000 46 Mains phase loss 4
00008000 47 AMA not OK 50
00010000 32 Live zero error 2
00020000 33 Internal fault 38
00040000 34 Brake overload 26
00080000 35 Motor phase U is

missing
30

00100000 36 Motor phase V is
missing

31

00200000 37 Motor phase W is
missing

32

00400000 38 Fieldbus comm.
fault

34

00800000 39 24 V supply fault 47
01000000 24 Mains failure 36
02000000 25 1.8 V supply fault 48
04000000 26 Brake resistor

short circuit
25

08000000 27 Brake chopper
fault

27

10000000 28 Option change 67
20000000 29 Drive initialisation 80
40000000 30 Safe stop 68
80000000 31 Mechanical brake

low
63

FC 100, 200 and 300
Bit (Hex) Unit diag-

nose bit
Warning word (Par.
16-92)

Alarm no.

00000001 112 Brake check 28
00000002 113 Power card over

temperature
29

00000004 114 Earth fault 14
00000008 115 Control card 65
00000010 116 Control word time-

out
18

00000020 117 Over current 13
00000040 118 Torque limit 12
00000080 119 Motor thermistor

over temp.
11

00000100 104 Motor ETR over
temperature

10

00000200 105 Inverter overloa-
ded

9

00000400 106 DC link under volt-
age

8

00000800 107 DC link over volt-
age

7

00001000 108 DC link voltage low 6
00002000 109 DC link voltage

high
5

00004000 110 Mains phase loss 4
00008000 111 No motor 3
00010000 96 Live zero error 2
00020000 97 10 V low 1
00040000 98 Brake overload 26
00080000 99 Brake resistor short

circuit
25

00100000 100 Brake chopper fault 27
00200000 101 Speed limit 49
00400000 102 Fieldbus comm.

fault
34

00800000 103 24 V supply fault 47
01000000 88 Mains failure 36
02000000 89 Current limit 59
04000000 90 Low temperature 66
08000000 91 Voltage limit 64
10000000 92 Encoder loss 61
20000000 93 Output frequency

limit
62

40000000 94 Unused -
80000000 95 Warning word 2

(ext. stat. word)
-
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FC 100, 200 and 300
Bit (Hex) Unit di-

agnose
bit

PROFIBUS warning word (Par.
9-53)

00000001 160 Connection with DP-master is
not ok

00000002 161 Unused
00000004 162 FDL (Field-bus Data link Layer)

is not ok
00000008 163 Clear data command received
00000010 164 Actual value is not updated
00000020 165 Baudrate search
00000040 166 PROFIBUS ASIC is not transmit-

ting
00000080 167 Initialising of PROFIBUS is not

ok
00000100 152 Drive is tripped
00000200 153 Internal CAN error
00000400 154 Wrong configuration data from

PLC
00000800 155 Wrong ID sent by PLC
00001000 156 Internal error occurred
00002000 157 Not configured
00004000 158 Timeout active
00008000 159 Warning 34 active

FC 100, 200 and 300
Bit (Hex) Comm. option STW (Par. 16-84)
00000001 parameterization ok
00000002 configuration ok
00000004 clearmode active
00000008 baudrate search
00000010 waiting for parameterization
00000020 waiting for configuration
00000040 in data exchange
00000080 not used
00000100 not used
00000200 not used
00000400 not used
00000800 MCL2/1 connected
00001000 MCL2/2 connected
00002000 MCL2/3 connected
00004000 data transport active
00008000 not used

NB!
Par. 16-84 Comm. Option STW is not part of extended diagnosis.

8.2.6. Warning and Alarm Messages

There is a clear distinction between alarms and warnings. When there is an alarm, the frequency
converter will enter a fault condition. After the cause for the alarm has been cleared, the master
will have to acknowledge the alarm message before the frequency converter can start operating
again. A warning, on the other hand, may come when a warning condition appears, then disappear
when conditions return to normal, without interfering with the process.

Warnings
Warnings within the frequency converter are represented by a single bit within a warning word.
A warning word is always an active parameter. Bit status FALSE [0] means no warning, while bit
status TRUE [1] means warning. Any bit change in the warning word will be notified by a change
of bit 7 in the status word.
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Alarms
Following an alarm message the frequency converter will enter Fault condition. Only after the fault
has been alleviated and the master has acknowledged the alarm message by setting bit 7 in the
control word, can the frequency converter resume operation. Alarms within the frequency con-
verter are represented by a single bit within an alarm word. An alarm word is always an action
parameter. Bit status FALSE [0] means no fault, while bit status TRUE [1] means fault.

8.2.7. Fault Messages via DP Diagnosis 

The standard DP function features an on-line diagnosis, which is active during DP initialisation as
well as data exchange mode.
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8.2.8. Extended Diagnosis 

Using the extended diagnosis function, alarm and warning information can be received from the
frequency converter. The setting of par. 8-07 Diagnosis trigger determines which frequency con-
verter events should trigger the extended diagnosis function.

When par. 8-07 Diagnosis trigger is set to Disable [0], no extended diagnosis data are sent re-
gardless of whether they appear in the frequency converter.

When par. 8-07 Diagnosis trigger is set to Alarms [1], extended diagnosis data are sent when one
or more alarms arrive in the alarm par. 16-90 Alarm word or 9-53 Warning word.

When par. 8-06 is set to Alarms/Warnings [2], extended diagnosis data are sent if one or more
alarms/warnings arrive in the alarm par. 16-90 Alarm word or 9-53 Warning word, or in the warn-
ing par. 16-92 Warning word.

The extended diagnosis sequence is as follows: If an alarm or warning appears, the frequency
converter will indicate that to the master by sending a high priority message via the output data
telegram. This will cause the master to send a request for extended diagnosis information to the
frequency converter, to which the frequency converter will reply. When the alarm or warning
disappears, the frequency converter will again indicate that to the master, and on the following
request from the master, return a standard DP diagnosis frame (6 bytes).

The content of the extended diagnosis frame is as follows:

Byte Bit no. Name
0 to 5  Standard DP Diagnosis data
6 PDU length
7 0-7 Status type =0x81
8 8-15 Slot = 0
9 16-23 Status Information
10 24-31 Frequency converter alarm word (par. 16-90)
11 32-39 Frequency converter alarm word (par. 16-90)
12 40-47 Frequency converter alarm word (par. 16-90)
13 48-55 Frequency converter alarm word (par. 16-90)
14 56-63 Reserved for future use
15 64-71 Reserved for future use
16 72-79 Reserved for future use
17 80-87 Reserved for future use
18 88-95 Frequency converter warning word (par. 16-92)
19 96-103 Frequency converter warning word (par. 16-92)
20 104-111 Frequency converter warning word (par. 16-92)
21 112-119 Frequency converter warning word (par. 16-92)
22 120-127 Reserved for future use
23 128-135 Reserved for future use
24 136-143 Reserved for future use
25 144-151 Reserved for future use
26 152-159 PROFIBUS warning word (par. 9-53)
27 160-167 PROFIBUS warning word (par. 9-53)
28 168-175 Reserved for future use
29 176-183 Reserved for future use
30 184-191 Reserved for future use
31 192-199 Reserved for future use
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1 Introduction

Programming Guide

Software version: 5.5x

This Programming Guide can be used for all FC 300 frequency converters with software version 5.5x.

The software version number can be seen from par.15-43 Software Version.

1.1.1 Approvals

1.1.2 Symbols

Symbols used in this guide.

NB!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

Indicates default setting

FC 300 Programming Guide 1 Introduction
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1.1.3 Abbreviations 

Alternating current AC
American wire gauge AWG
Ampere/AMP A
Automatic Motor Adaptation AMA
Current limit ILIM

Degrees Celsius °C
Direct current DC
Drive Dependent D-TYPE
Electro Magnetic Compatibility EMC
Electronic Thermal Relay ETR
Drive FC
Gram g
Hertz Hz
Kilohertz kHz
Local Control Panel LCP
Meter m
Millihenry Inductance mH
Milliampere mA
Millisecond ms
Minute min
Motion Control Tool MCT
Nanofarad nF
Newton Meters Nm
Nominal motor current IM,N

Nominal motor frequency fM,N

Nominal motor power PM,N

Nominal motor voltage UM,N

Parameter par.
Protective Extra Low Voltage PELV
Printed Circuit Board PCB
Rated Inverter Output Current IINV

Revolutions Per Minute RPM
Regenerative terminals Regen
Second s
Synchronous Motor Speed ns

Torque limit TLIM

Volts V
The maximum output current IVLT,MAX

The rated output current supplied by the frequency converter IVLT,N

1.1.4 Definitions 

Frequency converter:

D-TYPE

Size and type of the connected frequency converter (dependencies).

IVLT,MAX

The maximum output current.

IVLT,N

The rated output current supplied by the frequency converter.

UVLT, MAX

The maximum output voltage.

Input:

Control command

You can start and stop the connected motor by means of LCP and the

digital inputs.

Functions are divided into two groups.

Functions in group 1 have higher priority than functions in group 2.

Group 1 Reset, Coasting stop, Reset and Coasting
stop, Quick-stop, DC braking, Stop and the
"Off" key.

Group 2 Start, Pulse start, Reversing, Start reversing,
Jog and Freeze output

Motor:

fJOG

The motor frequency when the jog function is activated (via digital terminals).

fM

The motor frequency.
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fMAX

The maximum motor frequency.

fMIN

The minimum motor frequency.

fM,N

The rated motor frequency (nameplate data).

IM

The motor current.

IM,N

The rated motor current (nameplate data).

M-TYPE

Size and type of the connected motor (dependencies).

nM,N

The rated motor speed (nameplate data).

ns

Synchronous motor speed

ns = 2 × par. 1 23 × 60 s
par. 1 39

PM,N

The rated motor power (nameplate data).

TM,N

The rated torque (motor).

UM

The instantaneous motor voltage.

UM,N

The rated motor voltage (nameplate data).

Break-away torque

VLT

The efficiency of the frequency converter is defined as the ratio between the power output and the power input.

Start-disable command

A stop command belonging to the group 1 control commands - see this group.

Stop command

See Control commands.
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References:

Analog Reference

A signal transmitted to the analog inputs 53 or 54, can be voltage or current.

Binary Reference

A signal transmitted to the serial communication port.

Preset Reference

A defined preset reference to be set from -100% to +100% of the reference range. Selection of eight preset references via the digital terminals.

Pulse Reference

A pulse frequency signal transmitted to the digital inputs (terminal 29 or 33).

RefMAX

Determines the relationship between the reference input at 100% full scale value (typically 10 V, 20mA) and the resulting reference. The maximum

reference value set in par.3-03 Maximum Reference.

RefMIN

Determines the relationship between the reference input at 0% value (typically 0V, 0mA, 4mA) and the resulting reference. The minimum reference value

set in par.3-02 Minimum Reference.

Miscellaneous:

Analog Inputs

The analog inputs are used for controlling various functions of the frequency converter.

There are two types of analog inputs:

Current input, 0-20 mA and 4-20 mA

Voltage input, 0-10 V DC ()

Voltage input, -10 - +10 V DC (FC 302).

Analog Outputs

The analog outputs can supply a signal of 0-20 mA, 4-20 mA.

Automatic Motor Adaptation, AMA

AMA algorithm determines the electrical parameters for the connected motor at standstill.

Brake Resistor

The brake resistor is a module capable of absorbing the brake power generated in regenerative braking. This regenerative braking power increases the

intermediate circuit voltage and a brake chopper ensures that the power is transmitted to the brake resistor.

CT Characteristics

Constant torque characteristics used for all applications such as conveyor belts, displacement pumps and cranes.

Digital Inputs

The digital inputs can be used for controlling various functions of the frequency converter.

Digital Outputs

The frequency converter features two Solid State outputs that can supply a 24 V DC (max. 40 mA) signal.

DSP

Digital Signal Processor.

ETR

Electronic Thermal Relay is a thermal load calculation based on present load and time. Its purpose is to estimate the motor temperature.

Hiperface®

Hiperface® is a registered trademark by Stegmann.

Initialising

If initialising is carried out (par.14-22 Operation Mode), the frequency converter returns to the default setting.

Intermittent Duty Cycle

An intermittent duty rating refers to a sequence of duty cycles. Each cycle consists of an on-load and an off-load period. The operation can be either

periodic duty or non-periodic duty.

LCP

The Local Control Panel (LCP) makes up a complete interface for control and programming of the frequency converter. The control panel is detachable

and can be installed up to 3 metres from the frequency converter, i.e. in a front panel by means of the installation kit option.

lsb

Least significant bit.
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msb

Most significant bit.

MCM

Short for Mille Circular Mil, an American measuring unit for cable cross-section. 1 MCM = 0.5067 mm2.

On-line/Off-line Parameters

Changes to on-line parameters are activated immediately after the data value is changed. Changes to off-line parameters are not activated until you enter

[OK] on the LCP.

Process PID

The PID regulator maintains the desired speed, pressure, temperature, etc. by adjusting the output frequency to match the varying load.

PCD

Process Data

Pulse Input/Incremental Encoder

An external, digital pulse transmitter used for feeding back information on motor speed. The encoder is used in applications where great accuracy in

speed control is required.

RCD

Residual Current Device.

Set-up

You can save parameter settings in four Set-ups. Change between the four parameter Set-ups and edit one Set-up, while another Set-up is active.

SFAVM

Switching pattern called Stator  Flux oriented Asynchronous Vector Modulation (par.14-00 Switching Pattern).

Slip Compensation

The frequency converter compensates for the motor slip by giving the frequency a supplement that follows the measured motor load keeping the motor

speed almost constant..

Smart Logic Control (SLC)

The SLC is a sequence of user defined actions executed when the associated user defined events are evaluated as true by the Smart Logic Controller.

(Parameter group 13-xx Smart Logic Control (SLC)

The SLC is a sequence of user defined actions executed when the associated user defined events are evaluated as true by the Smart Logic Controller.

(Parameter group 13-xx).

STW

Status Word

FC Standard Bus

Includes RS 485 bus with FC protocol or MC protocol. See par.8-30 Protocol.

Thermistor:

A temperature-dependent resistor placed where the temperature is to be monitored (frequency converter or motor).

Trip

A state entered in fault situations, e.g. if the frequency converter is subject to an over-temperature or when the frequency converter is protecting the

motor, process or mechanism. Restart is prevented until the cause of the fault has disappeared and the trip state is cancelled by activating reset or, in

some cases, by being programmed to reset automatically. Trip may not be used for personal safety.

Trip Locked

A state entered in fault situations when the frequency converter is protecting itself and requiring physical intervention, e.g. if the frequency converter is

subject to a short circuit on the output. A locked trip can only be cancelled by cutting off mains, removing the cause of the fault, and reconnecting the

frequency converter. Restart is prevented until the trip state is cancelled by activating reset or, in some cases, by being programmed to reset automatically.

Trip may not be used for personal safety.

VT Characteristics

Variable torque characteristics used for pumps and fans.

VVCplus

If compared with standard voltage/frequency ratio control, Voltage Vector Control (VVCplus) improves the dynamics and the stability, both when the speed

reference is changed and in relation to the load torque.

60° AVM

Switching pattern called 60°Asynchronous Vector Modulation (par.14-00 Switching Pattern).

FC 300 Programming Guide 1 Introduction
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Power Factor

The power factor is the relation between I1 and IRMS.
Power factor  =  

3 x U  x I1 cos
3 x U  x IRMS

The power factor for 3-phase control:
=  I1 x cos 1

IRMS
 =  

I1
IRMS

 since cos 1 =  1

The power factor indicates to which extent the frequency converter im-

poses a load on the mains supply.

The lower the power factor, the higher the IRMS for the same kW per-

formance.

 IRMS =  I1
2 +  I5

2 + I7
2 +  ..  +  In

2

In addition, a high power factor indicates that the different harmonic currents are low.

The frequency converters' built-in DC coils produce a high power factor, which minimizes the imposed load on the mains supply.

1.1.5 Safety Precautions

The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency

converter or fieldbus may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this

manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations

1. The mains supply to the frequency converter must be disconnected whenever repair work is to be carried out. Check that the mains supply has

been disconnected and that the necessary time has elapsed before removing motor and mains supply plugs.

2. The [OFF] button on the control panel of the frequency converterr does not disconnect the mains supply and consequently it must not be used

as a safety switch.

3. The equipment must be properly earthed, the user must be protected against supply voltage and the motor must be protected against overload

in accordance with applicable national and local regulations.

4. The earth leakage current exceeds 3.5 mA.

5. Protection against motor overload is not included in the factory setting. If this function is desired, set par.1-90 Motor Thermal Protection to data

value ETR trip 1 [4] or data value ETR warning 1 [3].

6. Do not remove the plugs for the motor and mains supply while the frequency converter is connected to mains. Check that the mains supply has

been disconnected and that the necessary time has elapsed before removing motor and mains plugs.

7. Please note that the frequency converter has more voltage sources than L1, L2 and L3, when load sharing (linking of DC intermediate circuit)

or external 24 V DC are installed. Check that all voltage sources have been disconnected and that the necessary time has elapsed before

commencing repair work.

Warning against unintended start

1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the frequency converter

is connected to mains. If personal safety considerations (e.g. risk of personal injury caused by contact with moving machine parts following an

unintentional start) make it necessary to ensure that no unintended start occurs, these stop functions are not sufficient. In such cases the mains

supply must be disconnected or the Safe Stop function must be activated.

2. The motor may start while setting the parameters. If this means that personal safety may be compromised (e.g. personal injury caused by

contact with moving machine parts), motor starting must be prevented, for instance by use of the Safe Stop function or secure disconnection

of the motor connection.

3. A motor that has been stopped with the mains supply connected, may start if faults occur in the electronics of the frequency converter, through

temporary overload or if a fault in the power supply grid or motor connection is remedied. If unintended start must be prevented for personal

safety reasons (e.g. risk of injury caused by contact with moving machine parts), the normal stop functions of the frequency converter are not

sufficient. In such cases the mains supply must be disconnected or the Safe Stop function must be activated.

NB!

When using the Safe Stop function, always follow the instructions in the Safe Stop section of the VLT AutomationDrive Design Guide.
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4. Control signals from, or internally within, the frequency converter may in rare cases be activated in error, be delayed or fail to occur entirely.

When used in situations where safety is critical, e.g. when controlling the electromagnetic brake function of a hoist application, these control

signals must not be relied on exclusively.

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic back up.

Systems where frequency converters are installed must, if necessary, be equipped with additional monitoring and protective devices according to the

valid safety regulations, e.g law on mechanical tools, regulations for the prevention of accidents etc. Modifications on the frequency converters by means

of the operating software are allowed.

Hoisting applications:

The frequency converter functions for controlling mechanical brakes cannot be considered as a primary safety circuit. There must always be a redundancy

for controlling external brakes.

Protection Mode

Once a hardware limit on motor current or dc-link voltage is exceeded the drive will enter “Protection mode”. “Protection mode” means a change of the

PWM modulation strategy and a low switching frequency to minimize losses. This continues 10 sec after the last fault and increases the reliability and

the robustness of the drive while re-establishing full control of the motor.

In hoist applications “Protection mode” is not usable because the drive will usually not be able to leave this mode again and therefore it will extend the

time before activating the brake – which is not recommendable.

The “Protection mode” can be disabled by setting par.14-26 Trip Delay at Inverter Fault to zero which means that the drive will trip immediately if one

of the hardware limits is exceeded.

NB!

It is recommended to disable protection mode in hoisting applications (par.14-26 Trip Delay at Inverter Fault = 0)
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1.1.6 Electrical wiring - control cables

Illustration 1.1: Diagram showing all electrical terminals without options.

Terminal 37 is the input to be used for Safe Stop. For instructions on Safe Stop installation please refer to the section Safe Stop Installa-

tion of the Design Guide.

* Terminal 37 is not included in  (Except  A1, which includes Safe Stop).

Terminal 29 and Relay 2, are not included in .

Very long control cables and analogue signals may in rare cases and depending on installation result in 50/60 Hz earth loops due to noise from mains

supply cables.

If this occurs, it may be necessary to break the screen or insert a 100 nF capacitor between screen and chassis.

The digital and analogue inputs and outputs must be connected separately to the common inputs (terminal 20, 55, 39) of the frequency converter to

avoid ground currents from both groups to affect other groups. For example, switching on the digital input may disturb the analog input signal.
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Input polarity of control terminals

NB!

Control cables must be  screened/armoured.

See section entitled Earthing of Screened/Armoured Control Cables for

the correct termination of control cables.

130BA681.10

130BA681.10
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1.1.7 Start/Stop 

Terminal 18 = par. 5-10 Terminal 18 Digital Input [8] Start

Terminal 27 = par. 5-12 Terminal 27 Digital Input [0] No operation (De-

fault coast inverse)

Terminal 37 = Safe stop (where available!)

1.1.8 Pulse Start/Stop 

Terminal 18 = par. 5-10 Terminal 18 Digital InputLatched start, [9]

Terminal 27= par. 5-12 Terminal 27 Digital InputStop inverse, [6]

Terminal 37 = Safe stop (where available!)
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1.1.9 Speed Up/Down 

Terminals 29/32 = Speed up/down:.

Terminal 18 = par. 5-10 Terminal 18 Digital Input Start [9] (de-

fault)

Terminal 27 = par. 5-12 Terminal 27 Digital Input Freeze refer-

ence [19]

Terminal 29 = par. 5-13 Terminal 29 Digital Input Speed up [21]

Terminal 32 = par. 5-14 Terminal 32 Digital Input Speed down

[22]

Note: Terminal 29 only in FC x02 (x=series type).

1.1.10 Potentiometer Reference 

Voltage reference via a potentiometer:

Reference Source 1 = [1] Analog input 53 (default)

Terminal 53, Low Voltage = 0 Volt

Terminal 53, High Voltage = 10 Volt

Terminal 53, Low Ref./Feedback = 0 RPM

Terminal 53, High Ref./Feedback = 1500 RPM

Switch S201 = OFF (U)
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2 How to Programme

2.1 The Graphical and Numerical Local Control Panels
The easiest programming of the frequency converter is performed by the Graphical LCP ( 102). It is necessary to consult the frequency converter Design

Guide, when using the Numeric Local Control Panel (LCP 101).

2.1.1 How to Programme on the Graphical  LCP 

The following instructions are valid for the graphical LCP (LCP 102):

The control panel is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and indicator lights - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

All data is displayed in a graphical LCP display, which can show up to five

items of operating data while displaying [Status].

Display lines:

a. Status line:  Status messages displaying icons and graphic.

b. Line 1-2: Operator data lines displaying data defined or chosen

by the user. By pressing the [Status] key, up to one extra line

can be added.

c. Status line: Status messages displaying text.

2.1.2 The LCD-Display

The LCD-display has back light and a total of 6 alpha-numeric lines. The display lines show the direction of rotation (arrow), the chosen Set-up as well

as the programming Set-up. The display is divided into 3 sections:

Top section shows up to 2 measurements in normal operating status.

The top line in the Middle section shows up to 5 measurements with

related unit, regardless of status (except in the case of alarm/warning).

Bottom section always shows the state of the frequency converter in

Status mode.

1
3
0
B
P
0
7
4
.
1
0

Top section

Middle section

Bottom section

The Active Set-up (selected as the Active Set-up in par.0-10 Active Set-up) is shown. When programming another Set-up than the Active Set-up, the

number of the programmed Set-up appears to the right.
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Display Contrast Adjustment

Press [status] and [ ] for darker display

Press [status] and [ ] for brighter display

Most parameter set-ups can be changed immediately via the control panel, unless a password has been created via par.0-60 Main Menu Password or via

par.0-65 Quick Menu Password.

Indicator lights (LEDs):

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and alarm text appear on the control panel.

The ON LED is activated when the frequency converter receives mains voltage or via a DC bus terminal or 24 V external supply. At the same time, the

back light is on.

• Green LED/On: Control section is working.

• Yellow LED/Warn.: Indicates a warning.

• Flashing Red LED/Alarm: Indicates an alarm.

LCP keys

The control keys are divided into functions. The keys below the display

and indicator lamps are used for parameter Set-up, including choice of

display indication during normal operation. 130BP045.10

[Status] indicates the status of the frequency converter and/or the motor. You can choose between 3 different readouts by pressing the [Status] key:

5 line readouts, 4 line readouts or Smart Logic Control.

Use [Status] for selecting the mode of display or for changing back to Display mode from either the Quick Menu mode, the Main Menu mode or Alarm

mode. Also use the [Status] key to toggle single or double read-out mode.

[Quick Menu] allows quick access to different Quick Menus such as:

- My Personal Menu

- Quick Set-up

- Changes Made

- Loggings

Use [Quick Menu] for programming the parameters belonging to the Quick Menu. It is possible to switch directly between Quick Menu mode and Main

Menu mode.

[Main Menu] is used for programming all parameters.

It is possible to switch directly between Main Menu mode and Quick Menu mode.

Parameter shortcut can be carried out by pressing down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any

parameter.

[Alarm Log] displays an Alarm list of the five latest alarms (numbered A1-A5). To obtain additional details about an alarm, use the arrow keys to

manoeuvre to the alarm number and press [OK]. You will now receive information about the condition of your frequency converter right before entering

the alarm mode.
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[Back] takes you to the previous step or layer in the navigation structure.

[Cancel] annuls your last change or command as long as the display has not been changed.

[Info] supplies information about a command, parameter, or function in

any display window. [Info] provides detailed information whenever help

is needed.

Exit info mode by pressing either [Info], [Back], or [Cancel].

   

Navigation Keys

The four navigation arrows are used to navigate between the different choices available in [Quick Menu], [Main Menu] and [Alarm Log]. Use the

keys to move the cursor.

[OK] is used for choosing a parameter marked by the cursor and for enabling the change of a parameter.

Local Control Key for local control are found at the bottom of the con-

trol panel.

130BP046.10

[Hand On] enables control of the frequency converter via the LCP. [Hand on] also starts the motor, and it is now possible to enter the motor speed data

by means of the arrow keys. The key can be selected as Enable [1] or Disable [0] via par.0-40 [Hand on] Key on LCP

External stop signals activated by means of control signals or a serial bus will override a “start” command via the LCP.

The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse

• Reversing

• Set-up select bit 0- Set-up select bit 1

• Stop command from serial communication

• Quick stop

• DC brake

[Off] stops the connected motor. The key can be selected as Enable [1] or Disable [0] via par.0-41 [Off] Key on LCP. If no external stop function is

selected and the [Off] key is inactive the motor can be stopped by disconnecting the voltage.

[Auto On] enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the

control terminals and/or the bus, the frequency converter will start. The key can be selected as Enable [1] or Disable [0] via par.0-42 [Auto on] Key on

LCP.

NB!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] – [Auto on].

[Reset] is used for resetting the frequency converter after an alarm (trip). It can be selected as  Enable [1] or Disable [0] via par.0-43 [Reset] Key on

LCP.

The parameter shortcut can be carried out by holding down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any

parameter.
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2.1.3 Quick Transfer of Parameter Settings between Multiple Frequency Converters 

Once the set-up of a frequency converter is complete, we recommend

that you store the data in the LCP or on a PC via MCT 10 Set-up Software

Tool.

Data storage in LCP:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key

3. Select “All to LCP”

4. Press the [OK] key

All parameter settings are now stored in the LCP indicated by the progress bar. When 100% is reached, press [OK].

NB!

Stop the motor before performing this operation.

You can now connect the LCP to another frequency converter and copy the parameter settings to this frequency converter as well.

Data transfer from LCP to frequency converter:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key

3. Select “All from LCP”

4. Press the [OK] key

The parameter settings stored in the LCP are now transferred to the frequency converter indicated by the progress bar. When 100% is reached, press

[OK].

NB!

Stop the motor before performing this operation.

2.1.4 Display Mode 

In normal operation, up to 5 different operating variables can be indicated continuously in the middle section: 1.1, 1.2, and 1.3 as well as 2 and 3.
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2.1.5 Display Mode - Selection of Read-Outs 

It is possible to toggle between three status read-out screens by pressing

the [Status] key.

Operating variables with different formatting are shown in each status

screen - see below.

The table shows the measurements you can link to each of the operating

variables. When Options are mounted, additional measurements are

available. Define the links via par.0-20 Display Line 1.1 Small,

par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small,

par. 0-23 Display Line 2 Large, and par. 0-24 Display Line 3 Large.

Each readout parameter selected in par.0-20 Display Line 1.1 Small to

par. 0-24 Display Line 3 Large has its own scale and digits after a possible

decimal point. By larger numeric value of a parameter fewer digits are

displayed after the decimal point.

Ex.: Current readout

5.25 A; 15.2 A 105 A.

Operating variable: Unit:
par.16-00 Control Word hex
par.16-01 Reference [Unit] [unit]
par.16-02 Reference [%] %
par.16-03 Status Word hex
par.16-05 Main Actual Value [%] %
par.16-10 Power [kW] [kW]
par.16-11 Power [hp] [HP]
par.16-12 Motor Voltage [V]
par.16-13 Frequency [Hz]
par.16-14 Motor Current [A]
par.16-16 Torque [Nm] Nm
par.16-17 Speed [RPM] [RPM]
par.16-18 Motor Thermal %
par.16-20 Motor Angle
par.16-30 DC Link Voltage V
par.16-32 Brake Energy /s kW
par.16-33 Brake Energy /2 min kW
par.16-34 Heatsink Temp. C
par.16-35 Inverter Thermal %
par.16-36 Inv. Nom. Current A
par.16-37 Inv. Max. Current A
par.16-38 SL Controller State
par.16-39 Control Card Temp. C
par.16-40 Logging Buffer Full
par.16-50 External Reference  
par.16-51 Pulse Reference
par.16-52 Feedback [Unit] [Unit]
par.16-53 Digi Pot Reference
par.16-60 Digital Input bin
par.16-61 Terminal 53 Switch Setting V
par.16-62 Analog Input 53  
par.16-63 Terminal 54 Switch Setting V
par.16-64 Analog Input 54  
par.16-65 Analog Output 42 [mA] [mA]
par.16-66 Digital Output [bin] [bin]
par.16-67 Pulse Input #29 [Hz] [Hz]
par.16-68 Freq. Input #33 [Hz] [Hz]
par.16-69 Pulse Output #27 [Hz] [Hz]
par.16-70 Pulse Output #29 [Hz] [Hz]
par.16-71 Relay Output [bin]
par.16-72 Counter A  
par.16-73 Counter B
par. 16-80 Fieldbus CTW 1 hex
par. 16-82 Fieldbus REF 1 hex
par. 16-84 Comm. Option STW hex
par. 16-85 FC Port CTW 1 hex
par. 16-86 FC Port REF 1 hex
par. 16-90 Alarm Word
par. 16-92 Warning Word  
par.16-94 Ext. Status Word
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Status screen I:

This read-out state is standard after start-up or initialization.

Use [INFO] to obtain information about the measurement links to the

displayed operating variables (1.1, 1.2, 1.3, 2 and 3).

See the operating variables shown in the screen in this illustration. 1
3
0
B
P
0
4
1
.
1
0

1.1

1.3

 2

1.2

 3

Status screen II:

See the operating variables (1.1, 1.2, 1.3 and 2) shown in the screen in

this illustration.

In the example, Speed, Motor current, Motor power and Frequency are

selected as variables in the first and second. 1
3
0
B
P
0
6
2
.
1
0

2

1.2

1.3
1.1

Status screen III:

This state displays the event and action of the Smart Logic Control. For

further information, see section Smart Logic Control.

1
3
0
B
P
0
6
3
.
1
0

2.1.6 Parameter Set-Up 

The frequency converter can be used for practically all assignments, which is why the number of parameters is quite large. The frequency converter offers

a choice between two programming modes - a Main Menu and a Quick Menu mode.

The former provides access to all parameters. The latter takes the user through a few parameters making it possible to start operating the frequency

converter.

Regardless of the mode of programming, you can change a parameter both in the Main Menu mode and in the Quick Menu mode.
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2.1.7 Quick Menu Key Functions

Pressing [Quick Menus] The list indicates the different areas contained in

the Quick menu.

Select My Personal Menu to display the chosen personal parameters.

These parameters are selected in par.0-25 My Personal Menu. Up to 20

different parameters can be added in this menu.

Select Quick setup to go through a limited amount of parameters to get the motor running almost optimally. The default setting for the other parameters

considers the desired control functions and the configuration of signal inputs/outputs (control terminals).

The selection of parameter is effected by means of the arrow keys. The parameters in the following table are accessible.

Parameter Setting

par.0-01 Language  

par.1-20 Motor Power [kW] [kW]

par.1-22 Motor Voltage [V]

par.1-23 Motor Frequency [Hz]

par.1-24 Motor Current [A]

par.1-25 Motor Nominal Speed [rpm]

par. 5-12 Terminal 27 Digital Input [0] No function*

par.1-29 Automatic Motor Adaptation (AMA) [1] Enable complete AMA

par.3-02 Minimum Reference [rpm]

par.3-03 Maximum Reference [rpm]

par.3-41 Ramp 1 Ramp up Time [sec]

par.3-42 Ramp 1 Ramp Down Time [sec]

par.3-13 Reference Site  

* If terminal 27 is set to “no function”, no connection to +24 V on terminal 27 is necessary.

Select Changes made to get information about:

• the last 10 changes. Use the [ ] [ ] navigation keys to scroll between the last 10 changed parameters.

• the changes made since default setting.

Select Loggings to get information about the display line read-outs. The

information is shown as graphs.

Only display parameters selected in par.0-20 Display Line 1.1 Small and

par. 0-24 Display Line 3 Large can be viewed. It is possible to store up

to 120 samples in the memory for later reference.
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2.1.8 Initial Commissioning

The easiest way of carrying out the initial commissioning is by using the Quick Menu button and follow the quick set-up procedure using LCP 102 (read

table from left to right). The example applies to open loop applications:

Press

Q2 Quick Menu

par.0-01 Language Set language  

par.1-20 Motor Power [kW] Set Motor nameplate power  

par.1-22 Motor Voltage Set Nameplate voltage  

par.1-23 Motor Frequency Set Nameplate frequency  

par.1-24 Motor Current Set Nameplate current  

par.1-25 Motor Nominal Speed Set Nameplate speed in RPM  

par. 5-12 Terminal 27 Digital Input
If terminal default is Coast inverse it is possible to change this
setting to No function. No connection to terminal 27 is then
needed for running AMA

 

par.1-29 Automatic Motor Adaptation
(AMA)

Set desired AMA function. Enable complete AMA is recommen-
ded  

par.3-02 Minimum Reference Set the minimum speed of the motor shaft  

par.3-03 Maximum Reference Set the maximum speed of the motor shaft  

par.3-41 Ramp 1 Ramp up Time Set the ramping up time with reference to synchronous motor
speed, ns

 

par.3-42 Ramp 1 Ramp Down Time Set the ramping down time with reference to synchronous mo-
tor speed, ns

 

par.3-13 Reference Site Set the site from where the reference must work  
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2.1.9 Main Menu Mode 

Start the Main Menu mode by pressing the [Main Menu] key. The read-

out shown to the right appears on the display.

The middle and bottom sections on the display show a list of parameter

groups which can be chosen by toggling the up and down buttons.

1
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Each parameter has a name and number which remain the same regardless of the programming mode. In the Main Menu mode, the parameters are

divided into groups. The first digit of the parameter number (from the left) indicates the parameter group number.

All parameters can be changed in the Main Menu. However, depending on the choice of configuration (par.1-00 Configuration Mode), some parameters

can be "missing". E.g. open loop hides all the PID parameters, and other enabled options make more parameter groups visible.

2.1.10 Parameter Selection 

In the Main menu mode, the parameters are divided into groups. You

select a parameter group by means of the navigation keys.

The following parameter groups are accessible:

Group no. Parameter group:
0 Operation/Display
1 Load/Motor
2 Brakes
3 References/Ramps
4 Limits/Warnings
5 Digital In/Out
6 Analog In/Out
7 Controls
8 Comm. and Options
9 Profibus
10 CAN Fieldbus
11 Reserved Com. 1
12 Reserved Com. 2
13 Smart Logic
14 Special Functions
15 Drive Information
16 Data Readouts
17 Motor Feedb. Option
18 Data Readouts 2
30 Special Features
32 MCO Basic Settings
33 MCO Adv. Settings
34 MCO Data Readouts

After selecting a parameter group, choose a parameter by means of the

navigation keys.

The middle section on the display shows the parameter number and name

as well as the selected parameter value.
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2.1.11 Changing Data 

The procedure for changing data is the same whether you select a parameter in the Quick menu or the Main menu mode. Press [OK] to change the

selected parameter.

The procedure for changing data depends on whether the selected parameter represents a numerical data value or a text value.
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2.1.12 Changing a Text Value 

If the selected parameter is a text value, change the text value by means

of the [ ] [ ] navigation keys.

The up key increases the value, and the down key decreases the value.

Place the cursor on the value you want to save and press [OK].
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2.1.13 Changing a Group of Numeric Data Values 

If the chosen parameter represents a numeric data value, change the

chosen data value by means of the [ ] [ ] navigation keys as well as

the [ ] [ ] navigation keys. Use the [ ] [ ] navigation keys to move

the cursor horizontally.
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Use the [ ] [ ] navigation keys to change the data value. The up key

enlarges the data value, and the down key reduces the data value. Place

the cursor on the value you want to save and press [OK].
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2.1.14 Infinitely Variable Change of Numeric Data Value 

If the chosen parameter represents a numeric data value, select a digit

by means of the [ ] [ ] navigation keys.
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0
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Change the selected digit infinitely variably by means of the [ ] [ ]

navigation keys.

The chosen digit is indicated by the cursor. Place the cursor on the digit

you want to save and press [OK].
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2.1.15 Changing a Data Value, Step-by-Step 

Certain parameters can be changed step by step or infinitely varying. This applies to par. 1-20 Motor Power [kW], par. 1-22 Motor Voltage and

par. 1-23 Motor Frequency.

The parameters are changed both as a group of numeric data values and as numeric data values infinitely varying.

2.1.16 Read-out and Programming of Indexed Parameters  

Parameters are indexed when placed in a rolling stack.

par.15-30 Fault Log: Error Code to par.15-32 Alarm Log: Time contain a fault log which can be read out. Choose a parameter, press [OK], and use the

[ ] [ ] navigation keys to scroll through the value log.

Use par.3-10 Preset Reference as another example:

Choose the parameter, press [OK], and use the [ ] [ ] navigation keys to scroll through the indexed values. To change the parameter value, select the

indexed value and press [OK]. Change the value by using the [ ] [ ] keys. Press [OK] to accept the new setting. Press [CANCEL] to abort. Press [Back]

to leave the parameter.
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2.1.17 How to Programme on the Numerical Local Control Panel 

The following instructions are valid for the Numerical LCP (LCP 101).

The control panel is divided into four functional groups:

1. Numerical display.

2. Menu keys and indicator lights - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

Display line: Status messages displaying icons and numeric val-

ue.

Indicator lights (LEDs):

• Green LED/On: Indicates if control section is on.

• Yellow LED/Wrn.: Indicates a warning.

• Flashing red LED/Alarm: Indicates an alarm.

LCP keys

[Menu] Select one of the following modes:

• Status

• Quick Setup

• Main Menu

Status Mode: Displays the status of the frequency converter or the mo-

tor.

If an alarm occurs the NLCP automatically switches to status mode.

A number of alarms can be displayed.

NB!

Parameter copy is not possible with LCP 101 Numerical

Local Control Panel.
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Main Menu/ Quick Setup is used for programming all parameters or

only the parameters in the Quick Meny (see also description of the LCP

102 earlier in this chapter).

The parameter values can be changed using the [ ] [ ] keys when the

value is flashing.

Select Main Menu by pressing [Menu] key a number of times.

Select the parameter group [xx-__] and press [OK]

Select the parameter [__-xx] and press [OK]

If the parameter is an array parameter select the array number and press

[OK]

Select the wanted data value and press [OK]

Parameters with functional choices display values such as [1], [2], etc.

For a description of the different choices, see the individual description

of the parameters in the Parameter Selection section

[Back] for stepping backwards

Arrow [ ] [ ] keys are used for manoeuvring between commands and

within parameters.
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2.1.18 Local Control Keys 

Keys for local control are found at the bottom of the LCP.

130BP046.10

[Hand on] enables control of the frequency converter via the LCP. [Hand on] also starts the motor and it is now possible to enter the motor speed data

by means of the arrow keys. The key can be selected as Enable [1] og Disable [0] via par.0-40 [Hand on] Key on LCP.

External stop signals activated by means of control signals or a serial bus will override a 'start' command via the LCP.

The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake

[Off] stops the connected motor. The key can be selected as Enable [1] or Disable [0] via par.0-41 [Off] Key on LCP .

If no external stop function is selected and the [Off] key is inactive the motor can be stopped by disconnecting the voltage.

[Auto on] enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the

control terminals and/or the bus, the frequency converter will start. The key can be selected as Enable [1] or Disable [0] via par.0-42 [Auto on] Key on

LCP.

NB!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] [Auto on].
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[Reset] is used for resetting the frequency converter after an alarm (trip). It can be selected as Enable [1] or Disable [0] via par.0-43 [Reset] Key on

LCP.

2.1.19 Initialisation to Default Settings 

Initialise the frequency converter to default settings in two ways:

Recommended initialisation (via par.14-22 Operation Mode)

1. Select par. 14-22 Operation Mode
2. Press [OK]
3. Select “Initialisation”
4. Press [OK]
5. Cut off the mains supply and wait until the display turns off.
6. Reconnect the mains supply - the frequency converter is now

reset.

par. 14-22 Operation Mode initialises all except:
par.14-50 RFI Filter
par.8-30 Protocol
par.8-31 Address
par.8-32 FC Port Baud Rate
par.8-35 Minimum Response Delay
par.8-36 Max Response Delay
par.8-37 Max Inter-Char Delay
par.15-00 Operating Hours to par.15-05 Over Volt's
par.15-20 Historic Log: Event to par.15-22 Historic Log: Time
par.15-30 Fault Log: Error Code to par.15-32 Alarm Log: Time

Manual initialisation

1. Disconnect from mains and wait until the display turns off.
2a. Press [Status] - [Main Menu] - [OK] at the same time while

power up for LCP 102, Graphical Display
2b. Press [Menu] while power up for LCP 101, Numerical Display
3. Release the keys after 5 s.
4. The frequency converter is now programmed according to

default settings.

This procedure initialises all except:
par.15-00 Operating Hours
par.15-03 Power Up's
par.15-04 Over Temp's
par.15-05 Over Volt's

NB!

When you carry out manual initialisation, you also reset serial communication, RFI filter settings (par.14-50 RFI Filter) and fault log

settings.
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3 Parameter descriptions

3.1 Parameter Selection
Parameters for FC 300 are grouped into various parameter groups for easy selection of the correct parameters for optimized operation of the frequency

converter.

0-xx Operation and Display parameters

• Basic Settings, set-up handling

• Display and Local Control Panel parameters for choosing readouts, setting up selections and copying functions

1-xx Load and Motor parameters includes all load and motor related parameters

2-xx Brake parameters

• DC brake

• Dynamic brake (Resistor brake)

• Mechanical brake

• Over Voltage Control

3-xx References and ramping parameters includes DigiPot function

4-xx Limits Warnings; setting of limits and warning parameters

5-xx Digital inputs and outputs includes relay controls

6-xx Analog inputs and outputs

7-xx Controls; Setting parameters for speed and process controls

8-xx Communication and option parameters for setting of FC RS485 and FC USB port parameters.

9-xx Profibus parameters

10-xx DeviceNet and CAN Fieldbus parameters

13-xx Smart Logic Control parameters

14-xx Special function parameters

15-xx Drive information parameters

16-xx Readout parameters

17-xx Encoder Option parameters

18-xx Readout 2 parameters

30-xx Special Features
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3.2 Parameters: Operation and Display

3.2.1 0-** Operation / Display

Parameters related to the fundamental functions of the frequency converter, function of the LCP buttons and configuration of the LCP display.

3.2.2 0-0* Basic Settings

Parameter group for basic frequency converter settings.
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0-01  Language

Option: Function:
Defines the language to be used in the display. The frequency converter can be delivered with 4

different language packages. English and German are included in all packages. English cannot be

erased or manipulated.

[0] * English Part of Language packages 1 - 4

[1] Deutsch Part of Language packages 1 - 4

[2] Francais Part of Language package 1

[3] Dansk Part of Language package 1

[4] Spanish Part of Language package 1

[5] Italiano Part of Language package 1

[6] Svenska Part of Language package 1

[7] Nederlands Part of Language package 1

[10] Chinese Part of Language package 2

[20] Suomi Part of Language package 1

[22] English US Part of Language package 4

[27] Greek Part of Language package 4

[28] Bras.port Part of Language package 4

[36] Slovenian Part of Language package 3

[39] Korean Part of Language package 2

[40] Japanese Part of Language package 2

[41] Turkish Part of Language package 4

[42] Trad.Chinese Part of Language package 2

[43] Bulgarian Part of Language package 3

[44] Srpski Part of Language package 3

[45] Romanian Part of Language package 3

[46] Magyar Part of Language package 3

[47] Czech Part of Language package 3

[48] Polski Part of Language package 4

[49] Russian Part of Language package 3

[50] Thai Part of Language package 2

[51] Bahasa Indonesia Part of Language package 2
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0-02  Motor Speed Unit

Option: Function:
This parameter cannot be adjusted while the motor is running.

The display showing depends on settings in par.0-02 Motor Speed Unit and par. 0-03 Regional

Settings. The default setting of par.0-02 Motor Speed Unit and par. 0-03 Regional Settings depends

on which region of the world the frequency converter is supplied to, but can be re-programmed as

required.

NB!

Changing the Motor Speed Unit will reset certain parameters to their initial value.

It is recommended to select the motor speed unit first, before modifying other

parameters.

[0] RPM Selects display of motor speed variables and parameters (i.e. references, feedbacks and limits) in

terms of motor speed (RPM).

[1] * Hz Selects display of motor speed variables and parameters (i.e. references, feedbacks and limits) in

terms of output frequency to the motor (Hz).

0-03  Regional Settings

Option: Function:
[0] * International Activates par.1-20 Motor Power [kW] for setting the motor power in kW and sets the default value

of par.1-23 Motor Frequency to 50 Hz.

[1] US Activates par.1-62 Slip Compensation for setting the motor power in HP and sets the default value

of par.1-23 Motor Frequency to 60 Hz.

This parameter cannot be adjusted while the motor is running.

0-04  Operating State at Power-up (Hand)

Option: Function:
Selects the operating mode upon reconnection of the frequency converter to mains voltage after

power down in Hand (local) operation mode.

[0] Resume Restarts the frequency converter maintaining the same local reference and the same start/stop

settings (applied by [HAND ON/OFF]) as before the frequency converter was powered down.

[1] * Forced stop, ref=old Restarts the frequency converter with a saved local reference, after mains voltage reappears and

after pressing [HAND ON].

[2] Forced stop, ref=0 Resets the local reference to 0 upon restarting the frequency converter.

3.2.3 0-1* Set-up Operations

Define and control the individual parameter setups.

The frequency converter has four parameter setups that can be programmed independently of each other. This makes the frequency converter very

flexible and able to solve advanced control functionality problems, often saving the cost of external control equipment. For example these can be used

to program the frequency converter to operate according to one control scheme in one setup (e.g. motor 1 for horizontal movement) and another control

scheme in another setup (e.g. motor 2 for vertical movement). Alternatively they can be used by an OEM machine builder to identically program all their

factory fitted frequency converters for different machine types within a range to have the same parameters and then during production/commissioning

simply select a specific setup depending on which machine the frequency converter is installed on.

The active setup (i.e. the setup in which the frequency converter is currently operating) can be selected in par.0-10 Active Set-up and is displayed in the

LCP. Using Multi set-up it is possible to switch between setups with the frequency converter running or stopped, via digital input or serial communication

commands. If it is necessary to change setups whilst running, ensure par.0-12 This Set-up Linked to is programmed as required. Using par.0-11 Edit Set-

up it is possible to edit parameters within any of the setups whilst continuing the frequency converter operation in its Active Setup which can be a different

setup to that being edited. Using par.0-51 Set-up Copy it is possible to copy parameter settings between the setups to enable quicker commissioning if

similar parameter settings are required in different setups.
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0-10  Active Set-up

Option: Function:
Select the set-up to control the frequency converter functions.

[0] Factory setup Cannot be changed. It contains the Danfoss data set, and can be used as a data source when

returning the other set-ups to a known state.

[1] * Set-up 1 Set-up 1 [1] to Set-up 4 [4] are the four separate parameter set-ups within which all parameters

can be programmed.

[2] Set-up 2

[3] Set-up 3

[4] Set-up 4

[9] Multi Set-up Remote selection of set-ups using digital inputs and the serial communication port. This set-up uses

the settings from par.0-12 This Set-up Linked to. Stop the frequency converter before making

changes to open- and closed loop functions

Use par.0-51 Set-up Copy to copy a set-up to one or all other set-ups. Stop the frequency converter before switching between set-ups where parameters

marked ‘not changeable during operation’ have different values. To avoid conflicting settings of the same parameter within two different set-ups, link the

set-ups together using par.0-12 This Set-up Linked to. Parameters which are ‘not changeable during operation’ are marked FALSE in the parameter lists

in the section Parameter Lists.

0-11  Edit Set-up

Option: Function:
Select the set-up to be edited (i.e. programmed) during operation; either the active set-up or one

of the inactive set-ups.

[0] Factory setup Cannot be edited but it is useful as a data source to return the other set-ups to a known state.

[1] * Set-up 1 Set-up 1 [1] to Set-up 4 [4] can be edited freely during operation, independently of the active set-

up.

[2] Set-up 2

[3] Set-up 3

[4] Set-up 4

[9] Active Set-up Can also be edited during operation. Edit the chosen set-up from a range of sources: LCP, FC RS485,

FC USB or up to five fieldbus sites.

FC 300 Programming Guide 3 Parameter descriptions

MG.33.M5.02 - VLT  is a registered Danfoss trademark 33

  3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 891 of 1387



0-12  This Set-up Linked to

Option: Function:
To enable conflict-free changes from one set-up to another during operation, link set-ups containing

parameters which are not changeable during operation. The link will ensure synchronising of the

‘not changeable during operation’ parameter values when moving from one set-up to another during

operation. ‘Not changeable during operation’ parameters can be identified by the label FALSE in the

parameter lists in the section Parameter Lists.

par.0-12 This Set-up Linked to is used by Multi set-up in par.0-10 Active Set-up. Multi set-up is used

to move from one set-up to another during operation (i.e. while the motor is running).

Example:

Use Multi set-up to shift from Set-up 1 to Set-up 2 whilst the motor is running. Programme in Set-

up 1 first, then ensure that Set-up 1 and Set-up 2 are synchronised (or ‘linked’). Synchronisation

can be performed in two ways:

1. Change the edit set-up to Set-up 2 [2] in par.0-11 Edit Set-up and set par.0-12 This Set-up Linked

to to Set-up 1 [1]. This will start the linking (synchronising) process.
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OR

2. While still in Set-up 1, copy Set-up 1 to Set-up 2. Then set par.0-12 This Set-up Linked to to Set-

up 2 [2]. This will start the linking process.
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After the link is complete, par.0-13 Readout: Linked Set-ups will read {1,2} to indicate that all ‘not

changeable during operation’ parameters are now the same in Set-up 1 and Set-up 2. If there are

changes to a ‘not changeable during operation’ parameter, e.g. par.1-30 Stator Resistance (Rs), in

Set-up 2, they will also be changed automatically in Set-up 1. A switch between Set-up 1 and Set-

up 2 during operation is now possible.

[0] * Not linked

[1] Set-up 1

[2] Set-up 2

[3] Set-up 3

[4] Set-up 4

0-13  Readout: Linked Set-ups
Array [5]

Range: Function:
0 N/A*   [0 - 255 N/A] View a list of all the set-ups linked by means of par. 0-12 This Set-up Linked to. The parameter has

one index for each parameter set-up. The parameter value displayed for each index represents

which setups are linked to that parameter setup.

Index LCP value

0 {0}

1 {1,2}

2 {1,2}

3 {3}

4 {4}

Table 3.2: Example: Set-up 1 and Set-up 2 are linked

0-14  Readout: Edit Set-ups / Channel

Range: Function:
0 N/A*   [-2147483648 - 2147483647 N/A] View the setting of par.0-11 Edit Set-up for each of the four different communication channels.

When the number is displayed in hex, as it is in the LCP, each number represents one channel.

Numbers 1-4 represent a set-up number; ‘F’ means factory setting; and ‘A’ means active set-up.

The channels are, from right to left: LCP, FC-bus, USB, HPFB1-5.

Example: The number AAAAAA21h means that the FC bus selected Set-up 2 in par.0-11 Edit Set-

up, the LCP selected Set-up 1 and all others used the active set-up.

3.2.4 0-2* LCP Display

Define the variables displayed in the Graphical Local Control Panel.
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NB!

Please refer to par. 0-37 Display Text 1, par. 0-38 Display Text 2 and par. 0-39 Display Text 3 for information on how to write display

texts

0-20  Display Line 1.1 Small

Option: Function:
Select a variable for display in line 1, left position.

[0] None No display value selected.

[953] Profibus Warning Word

[1005] Readout Transmit Error Counter

[1006] Readout Receive Error Counter

[1007] Readout Bus Off Counter

[1013] Warning Parameter

[1230] Warning Parameter

[1472] VLT Alarm Word

[1473] VLT Warning Word

[1474] VLT Ext. Status Word

[1501] Running Hours

[1502] kWh Counter

[1600] Control Word Present control word

[1601] Reference [Unit] Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in selected

unit.

[1602] Reference % Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in percent.

[1603] Status Word Present status word.

[1605] Main Actual Value [%] Actual value as a percentage.

[1609] Custom Readout

[1610] Power [kW] Actual power consumed by the motor in kW.

[1611] Power [hp] Actual power consumed by the motor in HP.

[1612] Motor Voltage Voltage supplied to the motor.

[1613] Frequency Motor frequency, i.e. the output frequency from the frequency converter in Hz

[1614] Motor Current Phase current of the motor measured as effective value.

[1615] Frequency [%] Motor frequency, i.e. the output frequency from the frequency converter in percent.

[1616] Torque [Nm]

[1617] * Speed [RPM] Speed in RPM (revolutions per minute) i.e. the motor shaft speed in closed loop.

[1618] Motor Thermal Thermal load on the motor, calculated by the ETR function.

[1619] KTY sensor temperature

[1620] Motor Angle

[1622] Torque [%]

[1625] Torque [Nm] High

[1630] DC Link Voltage Intermediate circuit voltage in the frequency converter.

[1632] Brake Energy /s

[1633] Brake Energy /2 min
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[1634] Heatsink Temp. Present heat sink temperature of the frequency converter. The cut-out limit is 95 ±5 oC; cutting

back in occurs at 70 ±5° C.

[1635] Inverter Thermal Percentage load of the inverters.

[1636] Inv. Nom. Current Nominal current of the frequency converter.

[1637] Inv. Max. Current Maximum current of the frequency converter.

[1638] SL Controller State

[1639] Control Card Temp. Temperature of the control card.

[1650] External Reference Sum of the external reference as a percentage, i.e. the sum of analog/pulse/bus.

[1651] Pulse Reference Frequency in Hz connected to the digital inputs (18, 19 or 32, 33).

[1652] Feedback [Unit] Reference value from programmed digital input(s).

[1653] Digi Pot Reference

[1660] Digital Input Signal states form the 6 digital terminals (18, 19, 27, 29, 32 and 33). Input 18 corresponds to the

bit at the far left. Signal low = 0; Signal high = 1.

[1661] Terminal 53 Switch Setting Setting of input terminal 54. Current = 0; Voltage = 1.

[1662] Analog Input 53 Actual value at input 53 either as a reference or protection value.

[1663] Terminal 54 Switch Setting Setting of input terminal 54. Current = 0; Voltage = 1.

[1664] Analog Input 54 Actual value at input 54 either as reference or protection value.

[1665] Analog Output 42 [mA] Actual value at output 42 in mA. Use par.6-50 Terminal 42 Output to select the value to be shown.

[1666] Digital Output [bin] Binary value of all digital outputs.

[1667] Freq. Input #29 [Hz] Actual value of the frequency applied at terminal 29 as an impulse input.

[1668] Freq. Input #33 [Hz] Actual value of the frequency applied at terminal 33 as an impulse input.

[1669] Pulse Output #27 [Hz] Actual value of impulses applied to terminal 27 in digital output mode.

[1670] Pulse Output #29 [Hz] Actual value of impulses applied to terminal 29 in digital output mode.

[1671] Relay Output [bin]

[1672] Counter A Application dependent (e.g. SLC Control)

[1673] Counter B Application dependent (e.g. SLC Control)

[1674] Prec. Stop Counter Display the actual counter value.

[1675] Analog In X30/11

[1676] Analog In X30/12

[1677] Analog Out X30/8 [mA]

[1678] Analog Out X45/1 [mA]

[1679] Analog Out X45/3 [mA]

[1680] Fieldbus CTW 1 Control word (CTW) received from the Bus Master.

[1682] Fieldbus REF 1 Main reference value sent with control word from the Bus Master.

[1684] Comm. Option STW Extended fieldbus communication option status word.

[1685] FC Port CTW 1 Control word (CTW) received from the Bus Master.

[1686] FC Port REF 1 Status word (STW) sent to the Bus Master.

[1690] Alarm Word One or more alarms in a Hex code.

[1691] Alarm Word 2 One or more alarms in a Hex code.

[1692] Warning Word One or more warnings in a Hex code.
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[1693] Warning Word 2 One or more warnings in a Hex code.

[1694] Ext. Status Word One or more status conditions in a Hex code.

[1890] Process PID Error

[1891] Process PID Output

[1892] Process PID Clamped Output

[1893] Process PID Gain Scaled Output

[3019] Wobble Delta Freq. Scaled

[3401] PCD 1 Write to MCO

[3402] PCD 2 Write to MCO

[3403] PCD 3 Write to MCO

[3404] PCD 4 Write to MCO

[3405] PCD 5 Write to MCO

[3406] PCD 6 Write to MCO

[3407] PCD 7 Write to MCO

[3408] PCD 8 Write to MCO

[3409] PCD 9 Write to MCO

[3410] PCD 10 Write to MCO

[3421] PCD 1 Read from MCO

[3422] PCD 2 Read from MCO

[3423] PCD 3 Read from MCO

[3424] PCD 4 Read from MCO

[3425] PCD 5 Read from MCO

[3426] PCD 6 Read from MCO

[3427] PCD 7 Read from MCO

[3428] PCD 8 Read from MCO

[3429] PCD 9 Read from MCO

[3430] PCD 10 Read from MCO

[3440] Digital Inputs

[3441] Digital Outputs

[3450] Actual Position

[3451] Commanded Position

[3452] Actual Master Position

[3453] Slave Index Position

[3454] Master Index Position

[3455] Curve Position

[3456] Track Error

[3457] Synchronizing Error

[3458] Actual Velocity

[3459] Actual Master Velocity

[3460] Synchronizing Status

[3461] Axis Status

[3462] Program Status

[3464] MCO 302 Status

[3465] MCO 302 Control

[3470] MCO Alarm Word 1

[3471] MCO Alarm Word 2
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[9913] Idle time

[9914] Paramdb requests in queue

[9920] HS Temp. (PC1)

[9921] HS Temp. (PC2)

[9922] HS Temp. (PC3)

[9923] HS Temp. (PC4)

[9924] HS Temp. (PC5)

[9925] HS Temp. (PC6)

[9926] HS Temp. (PC7)

[9927] HS Temp. (PC8)

0-21  Display Line 1.2 Small

Option: Function:
[1614] * Motor Current Select a variable for display in line 1, middle position. The options are the same as listed for par.

0-20.

0-22  Display Line 1.3 Small

Option: Function:
[1610] * Power [kW] Select a variable for display in line 1, right position. The options are the same as listed for par. 0-20.

0-23  Display Line 2 Large

Option: Function:
[1613] * Frequency Select a variable for display in line 2. The options are the same as listed for par. 0-20.

0-24  Display Line 3 Large

Option: Function:
[1602] * Reference % Select a variable for display in line 3. The options are the same as listed for par. 0-20.

0-25  My Personal Menu

Range: Function:
0 N/A*   [0 - 9999 N/A]

3.2.5 0-3*LCP Custom Readout

It is possible to customize the display elements for various purposes: *Custom Readout. Value proportional to speed (Linear, squared or cubed depending

on unit selected in par. 0-30 Custom Readout Unit) *Display Text. Text string stored in a parameter.

Custom Readout

The calculated value to be displayed is based on settings in par. 0-30 Custom Readout Unit, par. 0-31 Custom Readout Min Value (linear only), par.

0-32 Custom Readout Max Value, par. 4-13 Motor Speed High Limit [RPM], par.4-14 Motor Speed High Limit [Hz] and actual speed.

FC 300 Programming Guide 3 Parameter descriptions

MG.33.M5.02 - VLT  is a registered Danfoss trademark 39

  3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 897 of 1387



The relation will depend on the type of unit selected in par. 0-30 Custom Readout Unit:

Unit Type Speed Relation

Dimensionless Linear

Speed

Flow, volume

Flow, mass

Velocity

Length

Temperature

Pressure Quadratic

Power Cubic

0-30  Unit for User-defined Readout

Option: Function:
It is possible to program a value to be shown in the display of the LCP. The value will have a linear,

squared or cubed relation to speed. This relation will depend on the unit selected (see table above).

The actual calculated value can be read in par.16-09 Custom Readout, and/or shown in the display

be selecting Custom Readout [16-09] in par.0-20 Display Line 1.1 Small to par. 0-24 Display Line 3

Large.

[0] * None

[1] %

[5] PPM

[10] 1/min

[11] rpm

[12] Pulse/s

[20] l/s

[21] l/min

[22] l/h

[23] m³/s

[24] m³/min

[25] m³/h

[30] kg/s

[31] kg/min

[32] kg/h
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[33] t/min

[34] t/h

[40] m/s

[41] m/min

[45] m

[60] °C

[70] mbar

[71] bar

[72] Pa

[73] kPa

[74] m WG

[80] kW

[120] GPM

[121] gal/s

[122] gal/min

[123] gal/h

[124] CFM

[125] ft³/s

[126] ft³/min

[127] ft³/h

[130] lb/s

[131] lb/min

[132] lb/h

[140] ft/s

[141] ft/min

[145] ft

[160] °F

[170] psi

[171] lb/in²

[172] in WG

[173] ft WG

[180] HP

0-31  Min Value of User-defined Readout

Range: Function:
0.00 Cus-

tomReadou-

tUnit*

  [-999999.99 - par. 0-32 Custom-

ReadoutUnit]

This parameter sets the min. value of the custom defined readout (occurs at zero speed). Only

possible to set different from 0 is when selecting a linear unit in par.0-30 Unit for User-defined

Readout. For Quadratic and Cubic units the minimum value will be 0.

0-32  Custom Readout Max Value

Range: Function:
100.00 Cus-

tomReadou-

tUnit*

  [par. 0-31 - 999999.99 CustomRea-

doutUnit]

This parameter sets the max value to be shown when the speed of the motor has reached the set

value for par. 4-13 Motor Speed High Limit [RPM] or par.4-14 Motor Speed High Limit [Hz] (depends

on setting in par. 0-02).
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3.2.6 LCP Keypad, 0-4*

Enable, disable and password protect individual keys on the LCP.

0-40  [Hand on] Key on LCP

Option: Function:
[0] Disabled No function

[1] * Enabled [Hand on] Key enabled

[2] Password Avoid unauthorized start in Hand mode. If par.0-40 [Hand on] Key on LCPis included in the My

Personal Menu, then define the password in par. 0-65 Personal Menu Password. Otherwise define

the password in par.0-60 Main Menu Password.

0-41  [Off] Key on LCP

Option: Function:
[0] * Disabled Avoids accidental stop of the frequency converter.

[1] * Enabled

[2] Password Avoids unauthorised stop. If par.0-41 [Off] Key on LCP is included in the Quick Menu, then define

the password in par.0-65 Quick Menu Password.

[3] Hand Off/On

[4] Hand Off/On w. Passw.

0-42  [Auto on] Key on LCP

Option: Function:
[0] * Disabled avoid accidental start of the frequency converter in Auto mode.

[1] * Enabled

[2] Password Avoids unauthorised start in Auto mode. If par.0-42 [Auto on] Key on LCP is included in the Quick

Menu, then define the password in par.0-65 Quick Menu Password.

[3] Hand Off/On

[4] Hand Off/On w. Passw.

0-43  [Reset] Key on LCP

Option: Function:
[0] * Disabled Avoids accidental alarm reset.

[1] * Enabled

[2] Password Avoids unauthorised resetting. If par.0-43 [Reset] Key on LCP is included in the Quick Menu, then

define the password in par.0-65 Quick Menu Password.

[3] Hand Off/On

[4] Hand Off/On w. Passw.

3.2.7 0-5* Copy / Save

Copy parameter settings between set-ups and to/from the LCP.

0-50  LCP Copy

Option: Function:
[0] * No copy

[1] All to LCP Copies all parameters in all set-ups from the frequency converter memory to the LCP memory.

[2] All from LCP Copies all parameters in all set-ups from the LCP memory to the frequency converter memory.
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[3] Size indep. from LCP copy only the parameters that are independent of the motor size. The latter selection can be used

to programme several frequency converters with the same function without disturbing motor data.

[4] File from MCO to LCP

[5] File from LCP to MCO

This parameter cannot be adjusted while the motor is running.

0-51  Set-up Copy

Option: Function:
[0] * No copy No function

[1] Copy to set-up 1 Copies all parameters in the present Programming Set-up (defined in par. 0-11 Programming Set-

up) to Set-up 1.

[2] Copy to set-up 2 Copies all parameters in the present Programming Set-up (defined in par. 0-11 Programming Set-

up) to Set-up 2.

[3] Copy to set-up 3 Copies all parameters in the present Programming Set-up (defined in par. 0-11 Programming Set-

up) to Set-up 3.

[4] Copy to set-up 4 Copies all parameters in the present Programming Set-up (defined in par. 0-11 Programming Set-

up) to Set-up 4.

[9] Copy to all Copies the parameters in the present set-up over to each of the set-ups 1 to 4.

3.2.8 0-6* Password 

Define password access to menus.

0-60  Main Menu Password

Range: Function:
100 N/A*   [0 - 999 N/A] Define the password for access to the Main Menu via the [Main Menu] key. If par. 0-61 Access to

Main Menu w/o Password is set to Full access [0], this parameter will be ignored.

0-61  Access to Main Menu w/o Password

Option: Function:
[0] * Full access Disables password defined in par.0-60 Main Menu Password.

[1] LCP: Read only Prevent unauthorized editing of Main Menu parameters.

[2] LCP: No access Prevent unauthorized viewing and editing of Main Menu parameters.

[3] Bus: Read only Read-only functions for parameters on fieldbus and/or FC standard bus.

[4] Bus: No access No access to parameters is allowed via fieldbus and/or FC standard bus.

[5] All: Read only Read-only function for parameters on LCP, fieldbus or FC standard bus.

[6] All: No access No access from LCP, fieldbus or FC standard bus is allowed.

If Full access [0] is selected then par.0-60 Main Menu Password, par. 0-65 Personal Menu Password and par. 0-66 Access to Personal Menu w/o Pass-

word will be ignored.

0-65  Quick Menu Password

Range: Function:
200 N/A*   [-9999 - 9999 N/A] Define the password for access to the Quick Menu via the [Quick Menu] key. If par.0-66 Access to

Quick Menu w/o Password is set to Full access [0], this parameter will be ignored.
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0-66  Access to Quick Menu w/o Password

Option: Function:
[0] * Full access Disables the password defined in par.0-65 Quick Menu Password.

[1] LCP: Read only Prevents unauthorised editing of Quick Menu parameters.

[2] LCP: No access Prevents unauthorised viewing and editing of Quick Menu parameters.

[3] Bus: Read only Read only functions for Quick Menu parameters on fieldbus and/ or FC standard bus.

[4] Bus: No access No access to Quick Menu parameters is allowed via fieldbus and/ or FC standard bus.

[5] All: Read only read only function for Quick Menu parameters on LCP, fieldbus or FC standard bus.

[6] All: No access No access from LCP, fieldbus or FC standard bus is allowed.

If par. 0-61 Access to Main Menu w/o Password is set to Full access [0] then this parameter will be ignored.

0-67  Bus Password Access

Range: Function:
0 N/A*   [0 - 9999 N/A] Writing to this parameter enables users to unlock the frequency converter from bus/ MCT10.
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3.3 Parameters: Load and Motor

3.3.1 1-0* General Settings

Define whether the frequency converter operates in speed mode or torque mode; and whether the internal PID control should be active or not.

1-00  Configuration Mode

Option: Function:
Select the application control principle to be used when a Remote Reference (i.e. via analog input

or fieldbus) is active. A Remote Reference can only be active when par.3-13 Reference Site is set

to [0] or [1].

[0] * Speed open loop Enables speed control (without feedback signal from motor) with automatic slip compensation for

almost constant speed at varying loads.

Compensations are active but can be disabled in the Load/Motor par. group 1-0*.

[1] Speed closed loop Enables encoder feedback from motor. Obtain full holding torque at 0 RPM.

For increased speed accuracy, provide a feedback signal and set the speed PID control.

[2] Torque Connects the encoder speed feedback signal to the encoder input. Only possible with “Flux with

motor feedback” option, par.1-01 Motor Control Principle.

[3] Process Enables the use of process control in the frequency converter. The process control parameters are

set in par. groups 7-2* and 7-3*.

[4] Torque open loop Enables the use of torque open loop in VVC+ mode (par.1-01 Motor Control Principle). The torque

PID parameters are set in par. group 7-1*.

[5] Wobble

[6] Surface Winder

[7] Extended PID Speed OL

[8] Extended PID Speed CL

1-01  Motor Control Principle

Option: Function:
Select which motor control principle to employ.

[0] * U/f special motor mode, for parallel connected motors in special motor applications. When U/f is se-

lected the characteristic of the control principle can be edited in par.1-55 U/f Characteristic - U and

par.1-56 U/f Characteristic - F.

[1] VVC+

[2] Flux sensorless Flux Vector control without encoder feedback, for simple installation and robustness against sudden

load changes.

[3] Flux w/ motor feedb very high accuracy speed and torque control, suitable for the most demanding applications.

The best shaft performance is normally achieved using either of the two Flux Vector control modes Flux sensorless [2] and Flux with encoder feedback

[3].

This parameter cannot be adjusted while the motor is running.

1-02  Flux Motor Feedback Source

Option: Function:
Select the interface at which to receive feedback from the motor.

[0] Motor feedb. P1-02

[1] * 24V encoder A and B channel encoder, which can be connected to the digital input terminals 32/33 only. Termi-

nals 32/33 must be programmed to No operation.

FC 300 Programming Guide 3 Parameter descriptions

MG.33.M5.02 - VLT  is a registered Danfoss trademark 45

  3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 903 of 1387



[2] MCB 102 Encoder module option which can be configured in par. group 17-1*

This parameter appears in FC 302 only.

[3] MCB 103 Optional resolver interface module which can be configured in parameter group 17-5*

[5] MCO Encoder 2 encoder interface 2 of the optional programmable motion controller MCO 305.

[6] Analog input 53

[7] Analog input 54

[8] Frequency input 29

[9] Frequency input 33

This parameter cannot be adjusted while the motor is running.

1-03  Torque Characteristics

Option: Function:
Select the torque characteristic required.

VT and AEO are both energy saving operations.

[0] * Constant torque Motor shaft output provides constant torque under variable speed control.

[1] Variable torque Motor shaft output provides variable torque under variable speed control. Set the variable torque

level in par.14-40 VT Level.

[2] Auto Energy Optim. Automatically optimises energy consumption by minimising magnetisation and frequency via par.

14-41 AEO Minimum Magnetisation and par.14-42 Minimum AEO Frequency.

This parameter cannot be adjusted while the motor is running.

1-04  Overload Mode

Option: Function:
[0] * High torque Allows up to 160% over torque.

[1] Normal torque For oversized motor - allows up to 110% over torque.

This parameter cannot be adjusted while the motor is running.

1-05  Local Mode Configuration

Option: Function:
Select which application configuration mode (par.1-00 Configuration Mode), i.e. application control

principle, to use when a Local (LCP) Reference is active. A Local Reference can be active only when

par.3-13 Reference Site is set to [0] or [2]. By default the local reference is active in Hand Mode

only.

[0] Speed open loop

[1] Speed closed loop

[2] * As mode par 1-00

3.3.2 1-1* Motor selection

Parameter group for setting general motor data.

This parameter group cannot be adjusted while the motor is running.

1-10  Motor Construction

Option: Function:
Select the motor construction type.

[0] * Asynchron For asynchronous motors.

[1] PM, non salient SPM
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Motor construction can either be asynchronous or permanent magnet (PM) motor.

3.3.3 1-2* Motor Data

Parameter group 1-2* comprises input data from the nameplate on the connected motor.

Parameters in parameter group 1-2* cannot be adjusted while the motor is running.

NB!

Changing the value of these parameters affects the setting of other parameters.

1-20  Motor Power [kW]

Range: Function:
4.00 kW*   [0.09 - 3000.00 kW] Enter the nominal motor power in kW according to the motor nameplate data. The default value

corresponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running. This parameter is visible in LCP if

par.0-03 Regional Settings is International  [0].

NB!

Four sizes down, one size up from nominal VLT rating.

1-21  Motor Power [HP]

Range: Function:
4.00 hp*   [0.09 - 3000.00 hp] Enter the nominal motor power in HP according to the motor nameplate data. The default value

corresponds to the nominal rated output of the unit. This parameter is visible in LCP if par.

0-03 Regional Settings is US [1]

1-22  Motor Voltage

Range: Function:
500. V*   [10. - 1000. V] Enter the nominal motor voltage according to the motor nameplate data. The default value corre-

sponds to the nominal rated output of the unit.

1-23  Motor Frequency

Range: Function:
50. Hz*   [20 - 1000 Hz] Min - Max motor frequency: 20 - 1000 Hz.

Select the motor frequency value from the motor nameplate data. If a value different from 50 Hz

or 60 Hz is selected, it is necessary to adapt the load independent settings in par.1-50 Motor Mag-

netisation at Zero Speed to par.1-53 Model Shift Frequency. For 87 Hz operation with 230/400 V

motors, set the nameplate data for 230 V/50 Hz. Adapt par.4-13 Motor Speed High Limit [RPM] and

par.3-03 Maximum Reference to the 87 Hz application.

1-24  Motor Current

Range: Function:
7.20 A*   [0.10 - 10000.00 A] Enter the nominal motor current value from the motor nameplate data. The data are used for cal-

culating torque, motor protection etc.
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1-25  Motor Nominal Speed

Range: Function:
1420. RPM*   [10 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. The data are used for cal-

culating motor compensations.

NB!

Motor speed must always be lower than synchronous speed

1-26  Motor Cont. Rated Torque

Range: Function:
0 Nm*   [0.1 - 10000.0 Nm] Enter the value from the motor nameplate data. The default value corresponds to the nominal rated

output. This parameter is available when par.1-10 Motor Construction is set to PM, non salient

SPM [1], i.e. the parameter is valid for PM and non-salient SPM motors only.

1-29  Automatic Motor Adaptation (AMA)

Option: Function:
The AMA function optimises dynamic motor performance by automatically optimising the advanced

motor parameters (par.1-30 Stator Resistance (Rs) to par.1-35 Main Reactance (Xh)) at motor

standstill.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section

Automatic Motor Adaptation in the Design Guide. After a normal sequence, the display will read:

"Press [OK] to finish AMA". After pressing the [OK] key the frequency converter is ready for oper-

ation.

This parameter cannot be adjusted while the motor is running.

[0] * Off

[1] Enable complete AMA Performs AMA of the stator resistance RS, the rotor resistance Rr, the stator leakage reactance X1,

the rotor leakage reactance X2 and the main reactance Xh. Do not select this option if an LC filter is

used between the frequency converter and the motor.

FC 301: The Complete AMA does not include Xh measurement for FC 301. Instead, the Xh value is

determined from the motor database. RS is the best adjustment method (see 1-3* Adv. Motor Da-

ta).

[2] Enable reduced AMA Performs a reduced AMA of the stator resistance Rs in the system only.

Note:

• For the best adaptation of the frequency converter, run AMA on a cold motor.

• AMA cannot be performed while the motor is running.

• AMA cannot be performed on permanent magnet motors.

NB!

It is important to set motor par. 1-2* correctly, since these form part of the AMA algorithm. An AMA must be performed to achieve

optimum dynamic motor performance. It may take up to 10 min, depending on the power rating of the motor.

NB!

Avoid generating external torque during AMA.
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NB!

If one of the settings in par. 1-2* is changed, par.1-30 Stator Resistance (Rs) to par.1-39 Motor Poles, the advanced motor parameters,

will return to default setting.

NB!

AMA will work problem-free on 1 motor size down, typically work on 2 motor sizes down, rarely work on 3 sizes down and never work

on 4 sizes down. Please keep in mind that the accuracy of the measured motor data will be poorer when you operate on motors smaller

than nominal VLT size.

3.3.4 1-3* Adv. Motor Data

Parameters for advanced motor data. The motor data in par.1-30 Stator Resistance (Rs) to par.1-39 Motor Poles must match the relevant motor in order

to run the motor optimally. The default settings are figures based on common motor parameter values from standard motors. If the motor parameters

are not set correctly, a malfunction of the frequency converter system may occur. If the motor data is not known, running an AMA (Automatic Motor

Adaptation) is recommended. See the Automatic Motor Adaptation section in the Design Guide. The AMA sequence will adjust all motor parameters except

the moment of inertia of the rotor and the iron loss resistance (par.1-36 Iron Loss Resistance (Rfe)).

Par. 1-3* and par. 1-4* cannot be adjusted while the motor is running.

Illustration 3.1: Motor equivalent diagram for an asynchro-

nous motor

1-30  Stator Resistance (Rs)

Range: Function:
1.4000

Ohm*

  [0.0140 - 140.0000 Ohm] Set the stator resistance value. Enter the value from a motor data sheet or perform an AMA on a

cold motor.

1-31  Rotor Resistance (Rr)

Range: Function:
1.0000

Ohm*

  [0.0100 - 100.0000 Ohm] Fine-tuning Rr will improve shaft performance. Set the rotor resistance value using one of these

methods:

1. Run an AMA on a cold motor. The frequency converter will measure the value from the

motor. All compensations are reset to 100%.

2. Enter the Rr value manually. Obtain the value from the motor supplier.

3. Use the Rr default setting. The frequency converter establishes the setting on the basis of

the motor nameplate data.

1-33  Stator Leakage Reactance (X1)

Range: Function:
4.0000

Ohm*

  [0.0400 - 400.0000 Ohm] Set the stator leakage reactance of the motor using one of these methods:
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1. Run an AMA on a cold motor. The frequency converter will measure the value from the

motor.

2. Enter the X1 value manually. Obtain the value from the motor supplier.

3. Use the X1 default setting. The frequency converter establishes the setting on the basis of

the motor name plate data.

1-34  Rotor Leakage Reactance (X2)

Range: Function:
4.0000

Ohm*

  [0.0400 - 400.0000 Ohm] Set the rotor leakage reactance of the motor using one of these methods:

1. Run an AMA on a cold motor. The frequency converter will measure the value from the

motor.

2. Enter the X2 value manually. Obtain the value from the motor supplier.

3. Use the X2 default setting. The frequency converter establishes the setting on the basis of

the motor name plate data.

1-35  Main Reactance (Xh)

Range: Function:
100.0000

Ohm*

  [1.0000 - 10000.0000 Ohm] Set the main reactance of the motor using one of these methods:

1. Run an AMA on a cold motor. The frequency converter will measure the value from the

motor.

2. Enter the Xh value manually. Obtain the value from the motor supplier.

3. Use the Xh default setting. The frequency converter establishes the setting on the basis of

the motor name plate data.

1-36  Iron Loss Resistance (Rfe)

Range: Function:
10000.000

Ohm*

  [0 - 10000.000 Ohm] Enter the equivalent iron loss resistance (RFe) value to compensate for iron loss in the motor.

The RFe value cannot be found by performing an AMA.

The RFe  value is especially important in torque control applications. If RFe is unknown, leave par.

1-36 Iron Loss Resistance (Rfe) on default setting.

1-37  d-axis Inductance (Ld)

Range: Function:
0 mH*   [0 - 1000.0 mH] Enter the value of the d-axis inductance. Obtain the value from the permanent magnet motor data

sheet.

This parameter is only active when par.1-10 Motor Construction has the value PM, non-salient

SPM [1] (Permanent Magnet Motor).

For a selection with one decimal, use this parameter. For a selection with three decimals, use par.

30-80 d-axis Inductance (Ld).

This parameter is available for FC 302 only.

1-39  Motor Poles

Range: Function:
4. N/A*   [2 - 100 N/A] Enter the number of motor poles.

Poles ~nn@ 50 Hz ~nn@60 Hz
2 2700 - 2880 3250 - 3460
4 1350 - 1450 1625 - 1730
6 700 - 960 840 - 1153

The table shows the number of poles for normal speed ranges of various motor types. Define motors designed for other frequencies separately. The

motor pole value is always an even number, because it refers to the total number of poles, not pairs of poles. The frequency converter creates the initial

setting of par.1-39 Motor Poles based on par.1-23 Motor Frequency and par.1-25 Motor Nominal Speed.
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1-40  Back EMF at 1000 RPM

Range: Function:
500. V*   [10. - 9000 V] Set the nominal back EMF for the motor when running at 1000 RPM. This parameter is only active

when par.1-10 Motor Construction is set to PM motor [1] (Permanent Magnet Motor).

This parameter is available for FC 302 only.

NB!

When using PM motors, it is recommended to use brake resistors.

1-41  Motor Angle Offset

Range: Function:
0 N/A*   [-32768 - 32767 N/A] Enter the correct offset angle between the PM motor and the index position (single-turn) of the

attached encoder or resolver. The value range of 0 - 32768 corresponds to 0 - 2 * pi (radians). To

obtain the offset angle value: After frequency converter start-up apply DC-hold and enter the value

of par.16-20 Motor Angle into this parameter.

This parameter is only active when par.1-10 Motor Construction is set to PM, non-salient SPM [1]

(Permanent Magnet Motor).

3.3.5 1-5* Load Indep. Setting

Parameters for setting the load-independent motor settings.

1-50  Motor Magnetisation at Zero Speed

Range: Function:
100 %*   [0 - 300 %] Use this parameter along with par.1-51 Min Speed Normal Magnetising [RPM] to obtain a different

thermal load on the motor when running at low speed.

Enter a value which is a percentage of the rated magnetizing current. If the setting is too low, the

torque on the motor shaft may be reduced.

1-51  Min Speed Normal Magnetising [RPM]

Range: Function:
15. RPM*   [10 - 300 RPM] Set the required speed for normal magnetising current. If the speed is set lower than the motor slip

speed, par.1-50 Motor Magnetisation at Zero Speed and par.1-51 Min Speed Normal Magnetising

[RPM] are of no significance.

Use this parameter along with par.1-50 Motor Magnetisation at Zero Speed. See drawing for par.

1-50 Motor Magnetisation at Zero Speed.

1-52  Min Speed Normal Magnetising [Hz]

Range: Function:
12.5 Hz*   [0 - 250.0 Hz] Set the required frequency for normal magnetising current. If the frequency is set lower than the

motor slip frequency, par.1-50 Motor Magnetisation at Zero Speed is inactive.
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Use this parameter along with par.1-50 Motor Magnetisation at Zero Speed. See drawing for par.

1-50 Motor Magnetisation at Zero Speed.

1-53  Model Shift Frequency

Range: Function:
0 Hz*   [4.0 - 0 Hz] Flux Model shift

Enter the frequency value for shift between two models for determining motor speed. Choose the

value based on settings in par.1-00 Configuration Mode and par.1-01 Motor Control Principle. There

are two options: shift between Flux model 1 and Flux model 2; or shift between Variable Current

mode and Flux model 2. This parameter is available for FC 302 only.

This parameter cannot be adjusted while the motor is running.

Flux Model 1 – Flux model 2

This model is used when par.1-00 Configuration Mode is set to Speed closed loop [1] or Torque [2]

and par.1-01 Motor Control Principle is set to Flux w/motor feedback [3]. With this parameter it is

possible to make an adjustment of the shifting point where FC 302 changes between Flux model 1

and Flux model 2, which is useful in some sensitive speed and torque control applications.

Illustration 3.4: par.1-00 Configuration Mode = [1] Speed closed loop or [2] Torque

and par.1-01 Motor Control Principle = [3] Flux w/motor feedback

Variable Current - Flux model - Sensorless

This model is used when par.1-00 Configuration Mode is set to Speed open loop [0] and par.

1-01 Motor Control Principle is set to Flux sensorless [2].

In speed open loop in flux mode, the speed is determined from the current measurement.

Below fnorm x 0.1, the frequency converter runs on a Variable Current model. Above fnorm x 0.125

the frequency converter runs on a Flux model.

Illustration 3.5: par.1-00 Configuration Mode = [0] Speed open loop, par.1-01 Motor

Control Principle = [2] Flux sensorless

1-55  U/f Characteristic - U

Range: Function:
0 V*   [0.0 - 1000.0 V] Enter the voltage at each frequency point to manually form a U/f characteristic matching the motor.

3 Parameter descriptions FC 300 Programming Guide

52 MG.33.M5.02 - VLT  is a registered Danfoss trademark

3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 910 of 1387



The frequency points are defined in par.1-56 U/f Characteristic - F.

This parameter is an array parameter [0-5] and is only accessible when par.1-01 Motor Control

Principle is set to U/f [0].

1-56  U/f Characteristic - F

Range: Function:
0 Hz*   [0 - 1000.0 Hz] Enter the frequency points to manually form a U/f-characteristic matching the motor.

The voltage at each point is defined in par.1-55 U/f Characteristic - U.

This parameter is an array parameter [0-5] and is only accessible when par.1-01 Motor Control

Principle is set to U/f [0].

3.3.6 1-6* Load Depend. Setting

Parameters for adjusting the load-dependent motor settings.

1-60  Low Speed Load Compensation

Range: Function:
100 %*   [0 - 300 %] Enter the % value to compensate voltage in relation to load when the motor is running at low speed

and obtain the optimum U/f characteristic. The motor size determines the frequency range within

which this parameter is active.

Motor size Change over
0.25 kW - 7.5 kW < 10 Hz
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1-61  High Speed Load Compensation

Range: Function:
100 %*   [0 - 300 %] Enter the % value to compensate voltage in relation to load when the motor is running at high speed

and obtain the optimum U/f characteristic. The motor size determines the frequency range within

which this parameter is active.

Motor size Change-over
0.25 kW - 7.5 kW > 10 Hz

1-62  Slip Compensation

Range: Function:
100. %*   [-500 - 500 %] Enter the % value for slip compensation, to compensate for tolerances in the value of nM,N. Slip

compensation is calculated automatically, i.e. on the basis of the rated motor speed nM,N.

This function is not active when par.1-00 Configuration Mode is set to Speed closed loop [1] or

Torque [2] Torque control with speed feedback or when par.1-01 Motor Control Principle is set to

U/f [0] special motor mode.

1-63  Slip Compensation Time Constant

Range: Function:
0.10 s*   [0.05 - 5.00 s] Enter the slip compensation reaction speed. A high value results in slow reaction, and a low value

results in quick reaction. If low-frequency resonance problems arise, use a longer time setting.

1-64  Resonance Dampening

Range: Function:
100 %*   [0 - 500 %] Enter the resonance dampening value. Set par.1-64 Resonance Dampening and par.1-65 Resonance

Dampening Time Constant to help eliminate high-frequency resonance problems. To reduce reso-

nance oscillation, increase the value of par.1-64 Resonance Dampening.

1-65  Resonance Dampening Time Constant

Range: Function:
5 ms*   [5 - 50 ms] Set par.1-64 Resonance Dampening and par.1-65 Resonance Dampening Time Constant to help

eliminate high-frequency resonance problems. Enter the time constant that provides the best damp-

ening.

1-66  Min. Current at Low Speed

Range: Function:
100 %*   [1. - 200. %] Enter the minimum motor current at low speed, see par.1-53 Model Shift Frequency. Increasing this

current improves motor torque at low speed.

par.1-66 Min. Current at Low Speed is enabled when par.1-00 Configuration Mode = Speed open

loop [0] only. The frequency converter runs with constant current through motor for speeds below

10 Hz.

For speeds above 10 Hz, the motor flux model in the frequency converter controls the motor. par.

4-16 Torque Limit Motor Mode and / or par.4-17 Torque Limit Generator Mode automatically adjust

par.1-66 Min. Current at Low Speed. The parameter with the highest value adjusts par.1-66 Min.

Current at Low Speed. The current setting in par.1-66 Min. Current at Low Speed is composed of

the torque generating current and the magnetizing current.

Example: Set par.4-16 Torque Limit Motor Mode to 100% and set par.4-17 Torque Limit Generator

Mode to 60%. par.1-66 Min. Current at Low Speed automatically adjusts to about 127%, depending

on the motor size.

This parameter is available for FC 302 only.

1-67  Load Type

Option: Function:
[0] * Passive load For conveyers, fan and pump applications.
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[1] Active load For hoisting applications. When Active Load [1] is selected, set par.1-66 Min. Current at Low

Speed to a level which corresponds to maximum torque.

This parameter is available for FC 302 only.

1-68  Minimum Inertia

Range: Function:
0.0048

kgm*

  [0.0001 - par. 1-69 kgm] Enter the minimum moment of inertia of the mechanical system. par.1-68 Minimum Inertia and par.

1-69 Maximum Inertia are used for pre-adjustment of the Proportional Gain in the speed control,

see par.30-83 Speed PID Proportional Gain.

This parameter is available for FC 302 only.

This parameter cannot be adjusted while motor is running.

1-69  Maximum Inertia

Range: Function:
0.0048

kgm*

  [par. 1-68 - 0.4800 kgm] Enter the maximum moment of inertia of the mechanical system. par.1-68 Minimum Inertia and

par.1-69 Maximum Inertia are used for pre-adjustment of the Proportional Gain in the speed control,

see par.7-02 Speed PID Proportional Gain.

This parameter is available for FC 302 only.

This parameter cannot be adjusted while motor is running.

3.3.7 1-7* Start Adjustments

Parameters for setting special motor start features.

1-71  Start Delay

Range: Function:
0.0 s*   [0.0 - 10.0 s] This parameter refers to the start function selected in par.1-72 Start Function.

Enter the time delay required before commencing acceleration.

1-72  Start Function

Option: Function:
Select the start function during start delay. This parameter is linked to par.1-71 Start Delay.

[0] DC Hold/delay time Energizes motor with a DC holding current (par.2-00 DC Hold Current) during the start delay time.

[1] DC Brake/delay time Energizes motor with a DC braking current (par.2-01 DC Brake Current) during the start delay time.

[2] * Coast/delay time Releases shaft coasted converter during the start delay time (inverter off).

[3] Start speed cw Only possible with VVC+Advanced Vector Control.

Connect the function described in par.1-74 Start Speed [RPM] and par.1-76 Start Current in the

start delay time.

Regardless of the value applied by the reference signal, the output speed applies the setting of the

start speed in par.1-74 Start Speed [RPM] or par.1-75 Start Speed [Hz] and the output current

corresponds to the setting of the start current in par.1-76 Start Current. This function is typically

used in hoisting applications without counterweight and especially in applications with a Cone-mo-

tor, where the start is clockwise, followed by rotation in the reference direction.

[4] Horizontal operation Only possible with VVC+Advanced Vector Control.

For obtaining the function described in par.1-74 Start Speed [RPM] and par.1-76 Start Current during

the start delay time. The motor rotates in the reference direction. If the reference signal equals zero

(0), par.1-74 Start Speed [RPM] is ignored and the output speed equals zero (0). The output current

corresponds to the setting of the start current in par.1-76 Start Current.

[5] VVC+/Flux clockwise for the function described in par.1-74 Start Speed [RPM] only. The start current is calculated auto-

matically. This function uses the start speed in the start delay time only. Regardless of the value

set by the reference signal, the output speed equals the setting of the start speed in par.1-74 Start

FC 300 Programming Guide 3 Parameter descriptions

MG.33.M5.02 - VLT  is a registered Danfoss trademark 55

  3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 913 of 1387



Speed [RPM].Start speed/current clockwise  [3] and VVCplus/Flux clockwise [5] are typically used

in hoisting applications. Start speed/current in reference direction [4] is particularly used in appli-

cations with counterweight and horizontal movement.

[6] Hoist Mech. Brake Rel For utilizing mechanical brake control functions, par.2-24 Stop Delay to par.2-28 Gain Boost Fac-

tor. This parameter is only active when par.1-01 Motor Control Principle is set to [3] Flux w/ motor

feedback (FC 302 only).

1-73  Flying Start

Option: Function:
This function makes it possible to catch a motor which is spinning freely due to a mains drop-out.

[0] * Disabled No function

[1] Enabled

[2] Enabled Always

This parameter cannot be adjusted while motor is running.

NB!

This function is not recommended for hoisting applications.

1-74  Start Speed [RPM]

Range: Function:
0 RPM*   [0 - 600 RPM] Set a motor start speed. After the start signal, the output speed leaps to set value. Set the start

function in par.1-72 Start Function to [3], [4] or [5], and set a start delay time in par.1-71 Start

Delay.

1-75  Start Speed [Hz]

Range: Function:
0 Hz*   [0.0 - 500.0 Hz] Set a motor start speed. After the start signal, the output speed leaps to set value. Set the start

function in par.1-72 Start Function to [3], [4] or [5], and set a start delay time in par.1-71 Start

Delay.

1-76  Start Current

Range: Function:
0.00 A*   [0.00 - par. 1-24 A] Some motors, e.g. cone rotor motors, need extra current/starting speed to disengage the rotor. To

obtain this boost, set the required current in par.1-76 Start Current. Set par.1-74 Start Speed

[RPM]. Set par.1-72 Start Function to [3] or [4], and set a start delay time in par.1-71 Start De-

lay.

This parameter can be used for hoist applications (cone rotor).

3.3.8 1-8* Stop Adjustments

Parameters for setting special stop features for the motor.

1-80  Function at Stop

Option: Function:
Select the frequency converter function after a stop command or after the speed is ramped down

to the settings in par.1-81 Min Speed for Function at Stop [RPM].

[0] * Coast Leaves motor in free mode. The motor is disconnected from the from the frequency converter.

[1] DC hold Energizes motor with a DC holding current (see par.2-00 DC Hold Current).
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[2] Motor check Checks if a motor has been connected.

[3] Pre-magnetizing Builds up a magnetic field while the motor is stopped. The motor can now produce a quick torque

build-up at start. Asynchronous motors only.

[4] DC Voltage U0

1-81  Min Speed for Function at Stop [RPM]

Range: Function:
3. RPM*   [0 - 600 RPM] Set the speed at which to activate par. 1-80 Function at Stop.

1-82  Min Speed for Function at Stop [Hz]

Range: Function:
0.1 Hz*   [0.0 - 20.0 Hz] Set the output frequency at which to activate par. 1-80 Function at Stop.

1-83  Precise Stop Function

Option: Function:
[0] * Precise ramp stop Achieves high repetitive precision at the stopping point.

[1] Cnt stop with reset Runs the frequency converter from receipt of a pulse start signal until the number of pulses pro-

grammed by the user in par.1-84 Precise Stop Counter Value has been received at input terminal

29 or input terminal 33.

An internal stop signal will activate the normal ramp down time (par.3-42 Ramp 1 Ramp Down

Time, par.3-52 Ramp 2 Ramp down Time, par.3-62 Ramp 3 Ramp down Time or par.3-72 Ramp 4

Ramp Down Time). The counter function is activated (starts timing) at the edge of the start signal

(when it changes from stop to start). After each precise stop the number of pulses counted during

ramp down 0 rpm is reset.

[2] Cnt stop w/o reset Same as [1] but the number of pulses counted during ramp down to 0 rpm is deducted from the

counter value in par.1-84 Precise Stop Counter Value.

[3] Speed comp stop Stops at precisely the same point, regardless of the present speed, the stop signal is delayed in-

ternally when the present speed is lower than the maximum speed (set in par.4-19 Max Output

Frequency).

[4] Com cnt stop w/rst Same as [3] but after each precise stop the number of pulses counted during ramp down 0 rpm is

reset.

[5] Comp cnt stop w/o r Same as [3] but the number of pulses counted during ramp down to 0 rpm is deducted from the

counter value in par.1-84 Precise Stop Counter Value.

This parameter cannot be adjusted while the motor is running.

1-84  Precise Stop Counter Value

Range: Function:
100000 N/

A*

  [0 - 999999999 N/A] Enter the counter value to be used in the integrated precise stop function, par.1-83 Precise Stop

Function.

The maximum permissible frequency at terminal 29 or 33 is 110 kHz.

1-85  Precise Stop Speed Compensation Delay

Range: Function:
10 ms*   [0 - 100 ms] Enter the delay time for sensors, PLCs, etc. for use in par.1-83 Precise Stop Function. In speed

compensated stop mode, the delay time at different frequencies has a major influence on the stop

function.

3.3.9 1-9* Motor Temperature

Parameters for setting the temperature protection features for the motor.
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1-90  Motor Thermal Protection

Option: Function:
The frequency converter determines the motor temperature for motor protection in two different

ways:

• Via a thermistor sensor connected to one of the analog or digital inputs (par.1-93 Ther-

mistor Source).

• Via calculation (ETR = Electronic Terminal Relay) of the thermal load, based on the actual

load and time. The calculated thermal load is compared with the rated motor current

IM,N and the rated motor frequency fM,N. The calculations estimate the need for a lower

load at lower speed due to less cooling from the fan incorporated in the motor.

[0] * No protection Continuously overloaded motor, when no warning or trip of the frequency converter is required.

[1] Thermistor warning Activates a warning when the connected thermistor or KTY-sensor in the motor reacts in the event

of motor over-temperature.

[2] Thermistor trip Stops (trips) frequency converter when connected thermistor in motor reacts in the event of motor

over-temperature.

The thermistor cut-out value must be > 3 k .

Integrate a thermistor (PTC sensor) in the motor for winding protection.

[3] ETR warning 1 Please see detailed description below

[4] ETR trip 1

[5] ETR warning 2

[6] ETR trip 2

[7] ETR warning 3

[8] ETR trip 3

[9] ETR warning 4

[10] ETR trip 4

Motor protection can be implemented using a range of techniques: PTC or KTY sensor (see also section KTY Sensor Connection) in motor windings;

mechanical thermal switch (Klixon type); or Electronic Thermal Relay (ETR).

Using a digital input and 24 V as power supply:

Example: The frequency converter trips when the motor temperature is too high

Parameter set-up:

Set par.1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par.1-93 Thermistor Source to Digital Input [6]
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Using a digital input and 10 V as power supply:

Example: The frequency converter trips when the motor temperature is too high.

Parameter set-up:

Set par.1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par.1-93 Thermistor Source to Digital Input [6]

Using an analog input and 10 V as power supply:

Example: The frequency converter trips when the motor temperature is too high.

Parameter set-up:

Set par.1-90 Motor Thermal Protection to Thermistor Trip [2]

Set par.1-93 Thermistor Source to Analog Input 54 [2]

Input
Digital/analog

Supply Voltage
Volt

Threshold
Cut-out Values

Digital 24 V < 6.6 k  - > 10.8 k
Digital 10 V < 800  - > 2.7 k
Analog 10 V < 3.0 k  - > 3.0 k
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NB!

Check that the chosen supply voltage follows the specification of the used thermistor element.

Select ETR Warning 1-4, to activate a warning on the display when the motor is overloaded.

Select ETR Trip 1-4 to trip the frequency converter when the motor is overloaded.

Programme a warning signal via one of the digital outputs. The signal appears in the event of a warning and if the frequency converter trips (thermal

warning).

ETR (Electronic Terminal Relay) functions 1-4 will calculate the load when the set-up where they were selected is active. For example ETR starts calculating

when setup 3 is selected. For the North American market: The ETR functions provide class 20 motor overload protection in accordance with NEC.

1-91  Motor External Fan

Option: Function:
[0] * No No external fan is required, i.e. the motor is derated at low speed.

[1] Yes Applies an external motor fan (external ventilation), so no derating of the motor is required at low

speed. The graph below is followed if the motor current is lower than nominal motor current (see

par. 1-24 Motor Current). If the motor current exceeds nominal current, the operation time still

decreases as if no fan were installed.

�
�
�
�
�
�
�
�
��
�

1-93  Thermistor Source

Option: Function:
Select the input to which the thermistor (PTC sensor) should be connected. An analog input option

[1] or [2] cannot be selected if the analog input is already in use as a reference source (selected in

par. 3-15 Reference 1 Source, par. 3-16 Reference 2 Source or par. 3-17 Reference 3 Source).

When using MCB112, choice [0] None must always be selected.
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[0] * None

[1] Analog input 53

[2] Analog input 54

[3] Digital input 18

[4] Digital input 19

[5] Digital input 32

[6] Digital input 33

NB!

This parameter cannot be adjusted while the motor is running.

NB!

Digital inputs should be set to “No operation” - see par. 5-1*.

3.3.10 KTY Sensor Connection

(FC 302 only)

KTY sensors are used especially in Permanent Magnet Servo Motors (PM motors) for dynamic adjusting of motor parameters as stator resistance (par.

1-30 Stator Resistance (Rs)) for PM motors and also rotor resistance (par.1-31 Rotor Resistance (Rr)) for asynchronous motors, depending on winding

temperature. The calculation is:

Rs = Rs20° C  x (1 +  cu x T )  where cu =  0.00393

KTY sensors can be used for motor protecting (par.1-97 KTY Threshold level).

FC 302 can handle three types of KTY sensors, defined in par.1-95 KTY Sensor Type. The actual sensor temperature can be read out from par.

16-19 KTY sensor temperature.

NB!

If the temperature of the motor is utilized through a thermistor or KTY sensor the PELV is not complied with in case of short circuits

between motor windings and sensor. In order to comply with PELV the sensor must be extra isolated.
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1-95  KTY Sensor Type

Option: Function:
Select the used type of KTY sensor. This parameter is available for FC 302 only.

[0] * KTY Sensor 1 1 k  at 100o C

[1] KTY Sensor 2 1 k  at 25o C

[2] KTY Sensor 3 2 k  at 25o C

1-96  KTY Thermistor Resource

Option: Function:
Selecting analog input terminal 54 to be used as KTY sensor input. Terminal 54 cannot be selected

as KTY source if otherwise used as reference (see par.3-15 Reference Resource 1 to par.

3-17 Reference Resource 3).

This parameter is available for FC 302 only.

NB!

Connection of KTY-sensor between term. 54 and 55 (GND). See picture in section

KTY Sensor Connection.

[0] * None

[2] Analog input 54

1-97  KTY Threshold level

Range: Function:
80 C*   [-40 - 140 C] Select the KTY sensor threshold level for motor thermal protection.

This parameter is available for FC 302 only.
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3.4 Parameters: Brakes

3.4.1 2-** Brakes

Parameter group for setting brake features in the frequency converter.

3.4.2 2-0* DC-Brakes

Parameter group for configuring the DC brake and DC hold functions.

2-00  DC Hold Current

Range: Function:
50 %*   [0 - 160. %] Enter a value for holding current as a percentage of the rated motor current IM,N set in par.

1-24 Motor Current. 100% DC holding current corresponds to IM,N.

This parameter holds the motor function (holding torque) or pre-heats the motor.

This parameter is active if DC hold is selected in par.1-72 Start Function [0] or par.1-80 Function at

Stop [1].

NB!

The maximum value depends on the rated motor current.

NB!

Avoid 100 % current for too long. It may damage the motor.

2-01  DC Brake Current

Range: Function:
50 %*   [0 - 1000. %] Enter a value for current as a percentage of the rated motor current IM,N, see par.1-24 Motor Cur-

rent. 100% DC braking current corresponds to IM,N.

DC brake current is applied on a stop command, when the speed is lower than the limit set in par.

2-03 DC Brake Cut In Speed [RPM]; when the DC Brake Inverse function is active; or via the serial

communication port. The braking current is active during the time period set in par.2-02 DC Braking

Time.

NB!

The maximum value depends on the rated motor current.

NB!

Avoid 100 % current for too long. It may damage the motor.

2-02  DC Braking Time

Range: Function:
10.0 s*   [0.0 - 60.0 s] Set the duration of the DC braking current set in par. 2-01 DC Brake Current, once activated.

2-03  DC Brake Cut In Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] Set the DC brake cut-in speed for activation of the DC braking current set in par.2-01 DC Brake

Current, upon a stop command.

2-04  DC Brake Cut In Speed [Hz]

Range: Function:
0.0 Hz*   [0.0 - par. 4-14 Hz] Set the DC brake cut-in speed for activation of the DC braking current set in par.2-01 DC Brake

Current, upon a stop command.
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3.4.3 2-1* Brake Energy Funct.

Parameter group for selecting dynamic braking parameters. Only valid for drives with brake chopper.

2-10  Brake Function

Option: Function:
[0] * Off No brake resistor is installed.

[1] Resistor brake A brake resistor is incorporated in the system, for dissipation of surplus brake energy as heat. Con-

necting a brake resistor allows a higher DC link voltage during braking (generating operation). The

Resistor brake function is only active in frequency converters with an integral dynamic brake.

[2] AC brake Is selected to improve braking without using a brake resistor. This parameter controls an overmag-

netization of the motor when running with a generatoric load. This function can improve the OVC-

function. Increasing the electrical losses in the motor allows the OVC function to increase the braking

torque without exceeding the over voltage limit. Please note that AC brake is not as effective as

dynamic breaking with resistor.

AC brake is for VVC+ and flux mode in both open and closed loop.

2-11  Brake Resistor (ohm)

Range: Function:
50.00

Ohm*

  [5.00 - 65535.00 Ohm] Set the brake resistor value in Ohms. This value is used for monitoring the power to the brake

resistor in par. 2-13 Brake Power Monitoring. This parameter is only active in frequency converters

with an integral dynamic brake.

Use this parameter for values without decimals. For a selection with two decimals, use par 30-81.

2-12  Brake Power Limit (kW)

Range: Function:
5.000 kW*   [0.001 - 2000.000 kW] Set the monitoring limit of the brake power transmitted to the resistor.

The monitoring limit is a product of the maximum duty cycle (120 sec.) and the maximum power

of the brake resistor at that duty cycle. See the formula below.

For 200 - 240 V units:
Presistor =  3902 ×  dutytime

R ×  120
For 380 - 480 V units

Presistor =  7782 ×  dutytime
R ×  120

For 380 - 500 V units
Presistor =  8102 ×  dutytime

R ×  120
For 575 - 600 V units

Presistor =  9432 ×  dutytime
R ×  120

This parameter is only active in frequency converters with an integral dynamic brake.

2-13  Brake Power Monitoring

Option: Function:
This parameter is only active in frequency converters with an integral dynamic brake.

This parameter enables monitoring of the power to the brake resistor. The power is calculated on

the basis of the resistance (par.2-11 Brake Resistor (ohm)), the DC link voltage, and the resistor

duty time.

[0] * Off No brake power monitoring required.

[1] Warning Activates a warning on the display when the power transmitted over 120 s exceeds 100% of the

monitoring limit (par.2-12 Brake Power Limit (kW) ).

The warning disappears when the transmitted power falls below 80% of the monitoring limit.

[2] Trip Trips frequency converter and displays an alarm when the calculated power exceeds 100% of the

monitoring limit.

[3] Warning and trip
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If power monitoring is set to Off [0] or Warning [1], the brake function remains active, even if the monitoring limit is exceeded. This may lead to thermal

overload of the resistor. It is also possible to generate a warning via a relay/digital outputs. The measuring accuracy of the power monitoring depends

on the accuracy of the resistance of the resistor (better than ± 20%).

2-15  Brake Check

Option: Function:
Select type of test and monitoring function to check the connection to the brake resistor, or whether

a brake resistor is present, and then display a warning or an alarm in the event of a fault.

NB!

The brake resistor disconnection function is tested during power-up. However the

brake IGBT test is performed when there is no braking. A warning or trip discon-

nects the brake function.

The testing sequence is as follows:

1. The DC link ripple amplitude is measured for 300 ms without braking.

2. The DC link ripple amplitude is measured for 300 ms with the brake turned on.

3. If the DC link ripple amplitude while braking is lower than the DC link ripple amplitude

before braking + 1 %: Brake check has failed by returning a warning or alarm.

4. If the DC link ripple amplitude while braking is higher than the DC link ripple amplitude

before braking + 1 %: Brake check is OK.

[0] * Off Monitors brake resistor and brake IGBT for a short-circuit during operation. If a short-circuit occurs,

warning 25 appears.

[1] Warning Monitors brake resistor and brake IGBT for a short-circuit, and runs a test for brake resistor dis-

connection during power-up.

[2] Trip Monitors for a short-circuit or disconnection of the brake resistor, or a short-circuit of the brake

IGBT. If a fault occurs, the frequency converter cuts out while displaying an alarm (trip locked).

[3] Stop and trip Monitors for a short-circuit or disconnection of the brake resistor, or a short-circuit of the brake

IGBT. If a fault occurs, the frequency converter ramps down to coast and then trips. A trip lock

alarm is displayed (e.g. warning 25, 27 or 28).

[4] AC brake Monitors for a short-circuit or disconnection of the brake resistor, or a short-circuit of the brake

IGBT. If a fault occurs, the frequency converter performs a controlled ramp down. This option is

available for FC 302 only.

[5] Trip Lock

NB!

Remove a warning arising in connection with Off [0] or Warning [1] by cycling the mains supply. The fault must be corrected first. For

Off [0] or Warning [1], the frequency converter keeps running even if a fault is located.

This parameter is only active in frequency converters with an integral dynamic brake.

2-16  AC brake Max. Current

Range: Function:
100.0 %*   [0.0 - 1000.0 %] Enter the maximum permissible current when using AC brake to avoid overheating of motor wind-

ings. The AC brake function is available in Flux mode only (FC 302 only).

2-17  Over-voltage Control

Option: Function:
Over-voltage control (OVC) reduces the risk of the frequency converter tripping due to an over

voltage on the DC link caused by generative power from the load.

[0] * Disabled No OVC required.
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[1] Enabled (not at stop) Activates OVC except when using a stop signal to stop the frequency converter.

[2] Enabled Activates OVC.

NB!

OVC must not be enabled in hoisting applications.

3.4.4 2-18 Brake Check Condition

2-18  Brake Check Condition

Option: Function:
[0] * At Power Up Brake check will be performed at power up

[1] After Coast Situations Brake check will be performed after coast situations

3.4.5 2-2* Mechanical Brake

Parameters for controlling operation of an electro-magnetic (mechanical) brake, typically required in hoisting applications.

To control a mechanical brake, a relay output (relay 01 or relay 02) or a programmed digital output (terminal 27 or 29) is required. Normally this output

must be closed during periods when the frequency converter is unable to ‘hold’ the motor, e.g. due to an excessive load. Select Mechanical Brake

Control [32] for applications with an electro-magnetic brake in par.5-40 Function Relay, par. 5-30 Terminal 27 Digital Output, or par. 5-31 Terminal 29

Digital Output. When selecting Mechanical brake control [32], the mechanical brake is closed from start up until the output current is above the level

selected in par.2-20 Release Brake Current. During stop, the mechanical brake activates when the speed falls below the level specified in par.2-21 Activate

Brake Speed [RPM]. If the frequency converter enters an alarm condition or an over-current or over-voltage situation, the mechanical brake immediately

cuts in. This is also the case during safe stop.

NB!

Protection mode and trip delay features (par.14-25 Trip Delay at Torque Limit and par.14-26 Trip Delay at Inverter Fault) may delay

the activation of the mechanical brake in an alarm condition. These features must be disabled in hoisting applications.
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2-20  Release Brake Current

Range: Function:
par. 16-37

A*

  [0.00 - par. 16-37 A] Set the motor current for release of the mechanical brake, when a start condition is present. The

upper limit is specified in par.16-37 Inv. Max. Current.

2-21  Activate Brake Speed [RPM]

Range: Function:
0 RPM*   [0 - 30000 RPM] Set the motor speed for activation of the mechanical brake, when a stop condition is present. The

upper speed limit is specified in par.4-53 Warning Speed High.

2-22  Activate Brake Speed [Hz]

Range: Function:
0 Hz*   [0.0 - 5000.0 Hz] Set the motor frequency for activation of the mechanical brake, when a stop condition is present.

2-23  Activate Brake Delay

Range: Function:
0.0 s*   [0.0 - 5.0 s] Enter the brake delay time of the coast after ramp-down time. The shaft is held at zero speed with

full holding torque. Ensure that the mechanical brake has locked the load before the motor enters

coast mode. See Mechanical Brake Control section in the Design Guide.

2-24  Stop Delay

Range: Function:
0.0 s*   [0.0 - 5.0 s] Set the time interval from the moment when the motor is stopped until the brake closes. This pa-

rameter is a part of the stopping function.

2-25  Brake Release Time

Range: Function:
0.20 s*   [0.00 - 5.00 s] This value defines the time it takes for the mechanical brake to open/ close. This parameter must

act as a time-out when brake feedback is activated.
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2-26  Torque Ref

Range: Function:
0.00 %*   [0 - 0 %] The value defines the torque applied against the closed mechanical brake, before release

2-27  Torque Ramp Time

Range: Function:
0.2 s*   [0.0 - 5.0 s] The value defines the duration of the torque ramp in clockwise direction.

2-28  Gain Boost Factor

Range: Function:
1.00 N/A*   [1.00 - 4.00 N/A] Only active in flux closed loop. The function ensures a smooth transition from torque control mode

to speed control mode when the motor takes over the load from the brake.

Illustration 3.6: Brake release sequence for hoist mechanical brake control

I) Activate brake delay: The frequency converter starts again from the mechanical brake engaged position.

II) Stop delay: When the time between successive starts is shorter than the setting in par.2-24 Stop Delay, the frequency converter starts

without applying the mechanical brake (e.g. reversing).
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3.5 Parameters: Reference/Ramps

3.5.1 3-** Reference/Reference Limits/Ramps

Parameters for reference handling, definition of limitations, and configuration of the reaction of the frequency converter to changes.

3.5.2 3-0* Reference Limits

Parameters for setting the reference unit, limits and ranges.

3-00  Reference Range

Option: Function:
Select the range of the reference signal and the feedback signal. Signal values can be positive only,

or positive and negative. The minimum limit may have a negative value, unless Speed closed loop

[1] control or Process [3] is selected in par.1-00 Configuration Mode.

[0] Min - Max Select the range of the reference signal and the feedback signal. Signal values can be positive only,

or positive and negative. The minimum limit may have a negative value, unless Speed closed loop

[1] control or Process [3] is selected in par.1-00 Configuration Mode.

[1] * -Max - +Max For both positive and negative values (both directions, relative to par.4-10 Motor Speed Direction).

3-01  Reference/Feedback Unit

Option: Function:
Select the unit to be used in Process PID Control references and feedbacks.

[0] * None

[1] %

[2] RPM

[3] Hz

[4] Nm

[5] PPM

[10] 1/min

[12] Pulse/s

[20] l/s

[21] l/min

[22] l/h

[23] m³/s

[24] m³/min

[25] m³/h

[30] kg/s

[31] kg/min

[32] kg/h

[33] t/min

[34] t/h

[40] m/s

[41] m/min

[45] m

[60] °C

[70] mbar

[71] bar
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[72] Pa

[73] kPa

[74] m WG

[80] kW

[120] GPM

[121] gal/s

[122] gal/min

[123] gal/h

[124] CFM

[125] ft³/s

[126] ft³/min

[127] ft³/h

[130] lb/s

[131] lb/min

[132] lb/h

[140] ft/s

[141] ft/min

[145] ft

[150] lb ft

[160] °F

[170] psi

[171] lb/in²

[172] in WG

[173] ft WG

[180] HP

3-02  Minimum Reference

Range: Function:
0 Referen-

ceFeedback-

Unit*

  [-999999.999 - par. 3-03 Referen-

ceFeedbackUnit]

Enter the Minimum Reference. The Minimum Reference is the lowest value obtainable by summing

all references.

Minimum Reference is active only when par.3-00 Reference Range is set to Min.- Max. [0].

The Minimum Reference unit matches:

• The choice of configuration in par.1-00 Configuration Mode Configuration Mode: for Speed

closed loop [1], RPM; for Torque [2], Nm.

• The unit selected in par.3-01 Reference/Feedback Unit.

3-03  Maximum Reference

Range: Function:
1500.000

Reference-

FeedbackU-

nit*

  [par. 3-02 - 999999.999 Referen-

ceFeedbackUnit]

Enter the Maximum Reference. The Maximum Reference is the highest value obtainable by summing

all references.

The Maximum Reference unit matches:

• The choice of configuration in par.1-00 Configuration Mode: for Speed closed loop [1],

RPM; for Torque [2], Nm.

• The unit selected in par.3-00 Reference Range.

3-04  Reference Function

Option: Function:
[0] * Sum Sums both external and preset reference sources.

[1] External/Preset Use either the preset or the external reference source.
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Shift between external and preset via a command on a digital input.

3.5.3 3-1* References

Parameters for setting up the reference sources.

Select the preset reference(s). Select Preset ref. bit 0 / 1 / 2 [16], [17] or [18] for the corresponding digital inputs in parameter group 5.1*.

3-10  Preset Reference
Array [8]

Range: 0-7

Range: Function:
0.00 %*   [-100.00 - 100.00 %] Enter up to eight different preset references (0-7) in this parameter, using array programming. The

preset reference is stated as a percentage of the value RefMAX (par.3-03 Maximum Reference) If a

RefMIN different from 0 (par.3-02 Minimum Reference) is programmed, the preset reference is cal-

culated as a percentage of the full reference range, i.e. on the basis of the difference between

RefMAX and RefMIN. Afterwards, the value is added to RefMIN. When using preset references, select

Preset ref. bit 0 / 1 / 2 [16], [17] or [18] for the corresponding digital inputs in parameter group

5-1*.

Preset ref. bit 2 1 0
Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1

3-11  Jog Speed [Hz]

Range: Function:
0 Hz*   [0.0 - par. 4-14 Hz] The jog speed is a fixed output speed at which the frequency converter is running when the jog

function is activated.

See also par.3-80 Jog Ramp Time.

3-12  Catch up/slow Down Value

Range: Function:
0.00 %*   [0.00 - 100.00 %] Enter a percentage (relative) value to be either added to or deducted from the actual reference for

Catch up or Slow down respectively. If Catch up is selected via one of the digital inputs

(par. 5-10 Terminal 18 Digital Input to par. 5-15 Terminal 33 Digital Input), the percentage (relative)

value is added to the total reference. If Slow down is selected via one of the digital inputs
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(par. 5-10 Terminal 18 Digital Input to par. 5-15 Terminal 33 Digital Input), the percentage (relative)

value is deducted from the total reference. Obtain extended functionality with the DigiPot function.

See parameter group 3-9* Digital Potentiometer.

3-13  Reference Site

Option: Function:
Select which reference site to activate.

[0] * Linked to Hand / Auto Use local reference when in Hand mode; or remote reference when in Auto mode.

[1] Remote Use remote reference in both Hand mode and Auto mode.

[2] Local Use local reference in both Hand mode and Auto mode.

NB!

When set to Local [2], the frequency converter will start with this setting again

following a 'power down'.

3-14  Preset Relative Reference

Range: Function:
0.00 %*   [-100.00 - 100.00 %] The actual reference, X, is increased or decreased with the percentage Y, set in par.3-14 Preset

Relative Reference. This results in the actual reference Z. Actual reference (X) is the sum of the

inputs selected in par. 3-15 Reference 1 Source, par. 3-16 Reference 2 Source, par. 3-17 Reference

3 Source and par. 8-02 Control Source.

3-15  Reference Resource 1

Option: Function:
Select the reference input to be used for the first reference signal. par.3-15 Reference Resource

1, par.3-16 Reference Resource 2 and par.3-17 Reference Resource 3 define up to three different

reference signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] * Analog input 53

[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33
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[11] Local bus reference

[20] Digital pot.meter

[21] Analog input X30-11 (General Purpose I/O Option Module)

[22] Analog input X30-12 (General Purpose I/O Option Module)

3-16  Reference Resource 2

Option: Function:
Select the reference input to be used for the second reference signal. par.3-15 Reference Resource

1, par.3-16 Reference Resource 2 and par.3-17 Reference Resource 3 define up to three different

reference signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] Analog input 53

[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33

[11] Local bus reference

[20] * Digital pot.meter

[21] Analog input X30-11

[22] Analog input X30-12

3-17  Reference Resource 3

Option: Function:
Select the reference input to be used for the third reference signal. par.3-15 Reference Resource

1, par.3-16 Reference Resource 2 and par.3-17 Reference Resource 3 define up to three different

reference signals. The sum of these reference signals defines the actual reference.

[0] No function

[1] Analog input 53

[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33

[11] * Local bus reference

[20] Digital pot.meter

[21] Analog input X30-11

[22] Analog input X30-12

3-18  Relative Scaling Reference Resource

Option: Function:
Select a variable value to be added to the fixed value (defined in par.3-14 Preset Relative Refer-

ence). The sum of the fixed and variable values (labelled Y in the illustration below) is multiplied

with the actual reference (labelled X in the illustration below). This product is then added to the

actual reference (X+X*Y/100) to give the resultant actual reference.

This parameter cannot be adjusted while the motor is running.

[0] * No function
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[1] Analog input 53

[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33

[11] Local bus reference

[20] Digital pot.meter

[21] Analog input X30-11

[22] Analog input X30-12

3-19  Jog Speed [RPM]

Range: Function:
150. RPM*   [0 - par. 4-13 RPM] Enter a value for the jog speed nJOG, which is a fixed output speed. The frequency converter runs

at this speed when the jog function is activated. The maximum limit is defined in par.4-13 Motor

Speed High Limit [RPM].

See also par.3-80 Jog Ramp Time.

3.5.4 Ramps
3-4* Ramp 1

For each of four ramps (par. 3-4*, par. 3-5*, par. 3-6* and par. 3-7*) configure the ramp parameters: ramp type, ramping times (duration of acceleration

and deceleration) and level of jerk compensation for S ramps.

Start by setting the linear ramping times corresponding to the figures.

If S-ramps are selected then set the level of non-linear jerk compensation required. Set jerk compensation by defining the proportion of ramp-up and

ramp-down times where acceleration and deceleration are variable (i.e. increasing or decreasing). The S-ramp acceleration and deceleration settings are

defined as a percentage of the actual ramp time.
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3-40  Ramp 1 Type

Option: Function:
Select the ramp type, depending on requirements for acceleration/deceleration.

A linear ramp will give constant acceleration during ramping. An S-ramp will give non-linear accel-

eration, compensating for jerk in the application.

[0] * Linear

[1] S-ramp Const Jerk Acceleration with lowest possible jerk.

[2] S-ramp Const Time S-ramp based on the values set in par.3-41 Ramp 1 Ramp up Time and par.3-42 Ramp 1 Ramp

Down Time.

NB!

If S-ramp [1] is selected and the reference during ramping is changed the ramp time may be prolonged in order to realize a jerk free

movement which may result in a longer start or stop time.

Additional adjustment of the S-ramp ratios or switching initiators may be necessary.

3-41  Ramp 1 Ramp up Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-up time, i.e. the acceleration time from 0 RPM to the synchronous motor speed

nS. Choose a ramp-up time such that the output current does not exceed the current limit in par.

4-18 Current Limit during ramping. The value 0.00 corresponds to 0.01 sec. in speed mode. See

ramp-down time in par.3-42 Ramp 1 Ramp Down Time.

Par. 3 41 =  
tacc s  x ns RPM

 ref RPM

3-42  Ramp 1 Ramp Down Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-down time, i.e. the deceleration time from the synchronous motor speed ns to 0

RPM. Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative

operation of the motor, and such that the generated current does not exceed the current limit set

in par.4-18 Current Limit. The value 0.00 corresponds to 0.01 s in speed mode. See ramp-up time

in par.3-41 Ramp 1 Ramp up Time.

Par. 3 42 =  
tdec s  x ns RPM

 ref RPM

3-45  Ramp 1 S-ramp Ratio at Accel. Start

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-up time (par.3-41 Ramp 1 Ramp up Time) in which the

acceleration torque increases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks occurring in the application.
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3-46  Ramp 1 S-ramp Ratio at Accel. End

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-up time (par.3-41 Ramp 1 Ramp up Time) in which the

acceleration torque decreases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-47  Ramp 1 S-ramp Ratio at Decel. Start

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-down time (par.3-42 Ramp 1 Ramp Down Time) where the

deceleration torque increases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-48  Ramp 1 S-ramp Ratio at Decel. End

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-down time (par.3-42 Ramp 1 Ramp Down Time) where the

deceleration torque decreases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3.5.5 3-5* Ramp 2

Choosing ramp parameters, see 3-4*.

3-50  Ramp 2 Type

Option: Function:
Select the ramp type, depending on requirements for acceleration/deceleration. A linear ramp will

give constant acceleration during ramping. An S-ramp will give non-linear acceleration, compen-

sating for jerk in the application.

[0] * Linear

[1] S-ramp Const Jerk Acceleration with lowest possible jerk

[2] S-ramp Const Time S-ramp based on the values set in par.3-51 Ramp 2 Ramp up Time and par.3-52 Ramp 2 Ramp

down Time

NB!

If S-ramp [1] is selected and the reference during ramping is changed the ramp time may be prolonged in order to realize a jerk free

movement which may result in a longer start or stop time.

Additional adjustment of the S-ramp ratios or switching initiators may be necessary.

3-51  Ramp 2 Ramp up Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-up time, i.e. the acceleration time from 0 RPM to the rated motor speed ns. Choose

a ramp-up time such that the output current does not exceed the current limit in par.4-18 Current

Limit during ramping. The value 0.00 corresponds to 0.01 sec. in speed mode. See ramp-down time

in par.3-52 Ramp 2 Ramp down Time.

Par. 3 51 =  
tacc s  x ns RPM

 ref RPM

3-52  Ramp 2 Ramp down Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-down time, i.e. the deceleration time from the rated motor speed ns to 0 RPM.

Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative

operation of the motor, and such that the generated current does not exceed the current limit set
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in par.4-18 Current Limit. The value 0.00 corresponds to 0.01 s in speed mode. See ramp-up time

in par.3-51 Ramp 2 Ramp up Time.

Par. 3 52 =  
tdec s  x ns RPM

 ref RPM

3-55  Ramp 2 S-ramp Ratio at Accel. Start

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-up time (par.3-51 Ramp 2 Ramp up Time) in which the

acceleration torque increases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-56  Ramp 2 S-ramp Ratio at Accel. End

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-up time (par.3-51 Ramp 2 Ramp up Time) in which the

acceleration torque decreases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-57  Ramp 2 S-ramp Ratio at Decel. Start

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-down time (par.3-52 Ramp 2 Ramp down Time) where the

deceleration torque increases The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-58  Ramp 2 S-ramp Ratio at Decel. End

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-down time (par.3-52 Ramp 2 Ramp down Time) where the

deceleration torque decreases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3.5.6 3-6* Ramp 3

Configure ramp parameters, see 3-4*.

3-60  Ramp 3 Type

Option: Function:
Select the ramp type, depending on requirements for acceleration and deceleration. A linear ramp

will give constant acceleration during ramping. An S-ramp will give non-linear acceleration, com-

pensating for jerk in the application.

[0] * Linear

[1] S-ramp Const Jerk Accelerates with lowest possible jerk.

[2] S-ramp Const Time S-ramp based on the values set in par.3-61 Ramp 3 Ramp up Time and par.3-62 Ramp 3 Ramp

down Time

NB!

If S-ramp [1] is selected and the reference during ramping is changed the ramp time may be prolonged in order to realize a jerk free

movement which may result in a longer start or stop time.

Additional adjustment of the S-ramp ratios or switching initiators may be necessary.
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3-61  Ramp 3 Ramp up Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-up time, i.e. the acceleration time from 0 RPM to the rated motor speed ns. Choose

a ramp-up time such that the output current does not exceed the current limit in par.4-18 Current

Limit during ramping. The value 0.00 corresponds to 0.01 sec. in speed mode. See ramp-down time

in par.3-62 Ramp 3 Ramp down Time.

3-62  Ramp 3 Ramp down Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-down time, i.e. the deceleration time from the rated motor speed ns to 0 RPM.

Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative

operation of the motor, and such that the generated current does not exceed the current limit set

in par.4-18 Current Limit. The value 0.00 corresponds to 0.01 s in speed mode. See ramp-up time

in par.3-61 Ramp 3 Ramp up Time.

Par. 3 62 =  
tdec s  x ns RPM

 ref RPM

3-65  Ramp 3 S-ramp Ratio at Accel. Start

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-up time (par.3-61 Ramp 3 Ramp up Time) in which the

acceleration torque increases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-66  Ramp 3 S-ramp Ratio at Accel. End

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-up time (par.3-61 Ramp 3 Ramp up Time) in which the

acceleration torque decreases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-67  Ramp 3 S-ramp Ratio at Decel. Start

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-down time (par.3-62 Ramp 3 Ramp down Time) where the

deceleration torque increases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-68  Ramp 3 S-ramp Ratio at Decel. End

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-downdecel time (par.3-62 Ramp 3 Ramp down Time) where

the deceleration torque decreases. The larger the percentage value, the greater the jerk compen-

sation achieved, and thus the lower the torque jerks in the application.

3.5.7 3-7* Ramp 4

Configure ramp parameters, see 3-4*.

3-70  Ramp 4 Type

Option: Function:
Select the ramp type, depending on requirements for acceleration and deceleration. A linear ramp

will give constant acceleration during ramping. An S-ramp will give non-linear acceleration, com-

pensating for jerk in the application

[0] * Linear

[1] S-ramp Const Jerk Accelerates with lowest possible jerk.
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[2] S-ramp Const Time S-ramp based on the values set in par.3-71 Ramp 4 Ramp up Time and par.3-72 Ramp 4 Ramp

Down Time.

NB!

If S-ramp [1] is selected and the reference during ramping is changed the ramp time may be prolonged in order to realize a jerk free

movement which may result in a longer start or stop time.

Additional adjustment of the S-ramp ratios or switching initiators may be necessary.

3-71  Ramp 4 Ramp up Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-up time, i.e. the acceleration time from 0 RPM to the rated motor speed ns. Choose

a ramp-up time such that the output current does not exceed the current limit in par.4-18 Current

Limit during ramping. The value 0.00 corresponds to 0.01 sec. in speed mode. See ramp-down time

in par.3-72 Ramp 4 Ramp Down Time.

Par. 3 71 =  
tacc s  x ns RPM

 ref RPM

3-72  Ramp 4 Ramp Down Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the ramp-down time, i.e. the deceleration time from the rated motor speed ns to 0 RPM.

Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative

operation of the motor, and such that the generated current does not exceed the current limit set

in par.4-18 Current Limit. The value 0.00 corresponds to 0.01 s in speed mode. See ramp-up time

in par.3-71 Ramp 4 Ramp up Time.

Par. 3 72 =  
tdec s  x ns RPM

 ref RPM

3-75  Ramp 4 S-ramp Ratio at Accel. Start

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-up time (par.3-71 Ramp 4 Ramp up Time) in which the

acceleration torque increases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-76  Ramp 4 S-ramp Ratio at Accel. End

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-up time (par.3-71 Ramp 4 Ramp up Time) in which the

acceleration torque decreases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-77  Ramp 4 S-ramp Ratio at Decel. Start

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-down time (par.3-72 Ramp 4 Ramp Down Time) where the

deceleration torque increases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.

3-78  Ramp 4 S-ramp Ratio at Decel. End

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-down time (par.3-72 Ramp 4 Ramp Down Time) where the

deceleration torque decreases. The larger the percentage value, the greater the jerk compensation

achieved, and thus the lower the torque jerks in the application.
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3.5.8 3-8* Other Ramps

Configure parameters for special ramps e.g. Jog or Quick Stop.

3-80  Jog Ramp Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the jog ramp time, i.e. the acceleration/deceleration time between 0 RPM and the rated motor

frequency ns. Ensure that the resultant output current required for the given jog ramp time does

not exceed the current limit in par.4-18 Current Limit. The jog ramp time starts upon activation of

a jog signal via the control panel, a selected digital input, or the serial communication port.

Par. 3 80 =  
tjog s  x ns RPM

  log speed (par. 3  19) RPM

3-81  Quick Stop Ramp Time

Range: Function:
3.00 s*   [0.01 - 3600.00 s] Enter the quick–stop ramp-down time, i.e. the deceleration time from the synchronous motor speed

to 0 RPM. Ensure that no resultant over-voltage will arise in the inverter due to regenerative oper-

ation of the motor required to achieve the given ramp-down time. Ensure also that the generated

current required to achieve the given ramp-down time does not exceed the current limit (set in par.

4-18 Current Limit). Quick-stop is activated by means of a signal on a selected digital input, or via

the serial communication port.

Par. 3 81 =  
tQstop s  x ns RPM

  jog ref (par. 3  19) RPM
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3-82  Quick Stop Ramp Type

Option: Function:
Select the ramp type, depending on requirements for acceleration and deceleration. A linear ramp

will give constant acceleration during ramping. An S-ramp will give non-linear acceleration, com-

pensating for jerk in the application.

[0] * Linear

[1] S-ramp Const Jerk

[2] S-ramp Const Time

3-83  Quick Stop S-ramp Ratio at Decel. Start

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-down time (par. 3-42) where the deceleration torque increa-

ses. The larger the percentage value, the greater the jerk compensation achieved, and thus the

lower the torque jerks in the application.

3-84  Quick Stop S-ramp Ratio at Decel. End

Range: Function:
50 %*   [1 - 99. %] Enter the proportion of the total ramp-down time (par. 3-42) where the deceleration torque de-

creases. The larger the percentage value, the greater the jerk compensation achieved, and thus the

lower the torque jerks in the application.

3.5.9 3-9* Digital Pot.Meter

The digital potentiometer function allows the user to increase or decrease the actual reference by adjusting the set-up of the digital inputs using the

functions Increase, Decrease or Clear. To activate the function, at least one digital input must be set up to Increase or Decrease.

3-90  Step Size

Range: Function:
0.10 %*   [0.01 - 200.00 %] Enter the increment size required for INCREASE/DECREASE, as a percentage of the synchronous

motor speed, ns. If INCREASE/ DECREASE is activated the resulting reference will be increased /

decreased by the amount set in this parameter.
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3-91  Ramp Time

Range: Function:
1.00 s*   [0.00 - 3600.00 s] Enter the ramp time, i.e. the time for adjustment of the reference from 0% to 100% of the specified

digital potentiometer function (Increase, Decrease or Clear).

If Increase/ Decrease is activated for longer than the ramp delay period specified in par.3-95 Ramp

Delay the actual reference will be ramped up / down according to this ramp time. The ramp time is

defined as the time used to adjust the reference by the step size specified in par.3-90 Step Size.

3-92  Power Restore

Option: Function:
[0] * Off Resets the Digital Potentiometer reference to 0% after power up.

[1] On Restores the most recent Digital Potentiometer reference at power up.

3-93  Maximum Limit

Range: Function:
100 %*   [-200 - 200 %] Set the maximum permissible value for the resultant reference. This is advisable if the Digital Po-

tentiometer is used for fine tuning of the resulting reference.

3-94  Minimum Limit

Range: Function:
-100 %*   [-200 - 200 %] Set the minimum permissible value for the resultant reference. This is advisable if the Digital Po-

tentiometer is used for fine tuning of the resulting reference.

3-95  Ramp Delay

Range: Function:
0 N/A*   [0 - 0 N/A] Enter the delay required from activation of the digital potentiometer function until the frequency

converter starts to ramp the reference. With a delay of 0 ms, the reference starts to ramp as soon

as INCREASE/ DECREASE is activated. See also par.3-91 Ramp Time.
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3.6 Parameters: Limits/Warnings

3.6.1 4-** Limits and Warnings 

Parameter group for configuring limits and warnings.

3.6.2 4-1* Motor Limits

Define torque, current and speed limits for the motor, and the reaction of the frequency converter when the limits are exceeded.

A limit may generate a message on the display. A warning will always generate a message on the display or on the fieldbus. A monitoring function may

initiate a warning or a trip, upon which the frequency converter will stop and generate an alarm message.

4-10  Motor Speed Direction

Option: Function:
Select the motor speed direction(s) required. Use this parameter to prevent unwanted reversing.

When par.1-00 Configuration Mode is set to Process [3], par.4-10 Motor Speed Direction is set to

Clockwise [0] as default. The setting in par.4-10 Motor Speed Direction does not limit options for

setting par.4-13 Motor Speed High Limit [RPM].

This parameter cannot be adjusted while the motor is running.

[0] * Clockwise

[1] Counter clockwise

[2] Both directions

4-11  Motor Speed Low Limit [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to

the manufacturer’s recommended minimum motor speed. The Motor Speed Low Limit must not

exceed the setting in par.4-13 Motor Speed High Limit [RPM].

4-12  Motor Speed Low Limit [Hz]

Range: Function:
0 Hz*   [0.0 - par. 4-14 Hz] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to

the minimum output frequency of the motor shaft. The Motor Speed Low Limit must not exceed the

setting in par.4-14 Motor Speed High Limit [Hz].

4-13  Motor Speed High Limit [RPM]

Range: Function:
3600. RPM*   [par. 4-11 - 60000. RPM] Enter the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to

the manufacturer’s maximum rated motor speed. The Motor Speed High Limit must exceed the

setting in par.4-11 Motor Speed Low Limit [RPM].

NB!

Max. output frequency cannot exceed 10% of the inverter switching frequency (par.14-01 Switching Frequency).
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4-14  Motor Speed High Limit [Hz]

Range: Function:
50/60.0

Hz*

  [par. 4-12 - par. 4-19 Hz] Enter the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to

the manufacturer’s recommended maximum of the motor shaft. The Motor Speed High Limit must

exceed the in par. 4-12 Motor Speed Low Limit [Hz]. Only par. 4-11 Motor Speed Low Limit

[RPM] or par. 4-12 Motor Speed Low Limit [Hz] will be displayed depending on other parameters in

the Main Menu and depending on default settings dependant on global location.

NB!

Max. output frequency cannot exceed 10% of the inverter switching frequency (par. 14-01 Switching Frequency).

4-16  Torque Limit Motor Mode

Range: Function:
160.0 %*   [0.0 - 1000.0 %] This is a true torque limit function that can run into the oversynchronous range above nominal motor

speed.

Motor magnetisation drop is automatically compensated by a current increase.

Changing par.4-16 Torque Limit Motor Mode when par.1-00 Configuration Mode is set to Speed open loop [0], par.1-66 Min. Current

at Low Speed is automatically readjusted.

4-17  Torque Limit Generator Mode

Range: Function:
100.0 %*   [0.0 - 1000.0 %] This is a true torque limit function that can run into the oversynchronous range above nominal motor

speed.

Motor magnetisation drop is automatically compensated by a current increase.

4-18  Current Limit

Range: Function:
160.0 %*   [1.0 - 1000.0 %] This is a true current limit function that continues in the oversynchronous range, however due to

field weakening the motor torque at current limit will drop accordingly when the voltage increase

stops above the synchronised speed of the motor.

4-19  Max Output Frequency

Range: Function:
132.0 Hz*   [1.0 - 1000.0 Hz] Provides a final limit on the output frequency for improved safety in applications where you want

to avoid accidental over-speeding. This limit is final in all configurations (independent of the setting

in par.1-00 Configuration Mode).

NB!

Max. output frequency cannot exceed 10% of the inverter switching frequency (par.14-01 Switching Frequency).

par.4-19 Max Output Frequency cannot be adjusted while the motor is running.

4-20  Torque Limit Factor Source

Option: Function:
Select an analog input for scaling the settings in par.4-16 Torque Limit Motor Mode and par.

4-17 Torque Limit Generator Mode from 0% to 100% (or inverse). The signal levels corresponding
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to 0% and 100% are defined in the analog input scaling, e.g. par. group 6-1*. This parameter is

only active when par.1-00 Configuration Mode is in Speed Open Loop or Speed Closed Loop.

[0] * No function

[2] Analog in 53

[4] Analog in 53 inv

[6] Analog in 54

[8] Analog in 54 inv

[10] Analog in X30-11

[12] Analog in X30-11 inv

[14] Analog in X30-12

[16] Analog in X30-12 inv

4-21  Speed Limit Factor SourceOption

Option: Function:
Select an analog input for scaling the settings in par. 4-19 from 0% to 100% (or vice versa). The

signal levels corresponding to 0% and 100% are defined in the analog input scaling, e.g. par. group

6-1*. This parameter is only active when par. 1-00 Configuration Mode is in Torque Mode.

[0] * No function

[2] Analog input 53

[4] Analog input 53 inv

[6] Analog input 54

[8] Analog input 54 inv

[10] Analog input X30-11

[12] Analog input X30-11 inv

[14] Analog input X30-12

[16] Analog input X30-12 inv

3.6.3 4-3* Motor Feedback Monitoring

The parameter group includes monitoring and handling of motor feedback devices as encoders, resolvers etc.

4-30  Motor Feedback Loss Function

Option: Function:
Select which reaction the frequency converter should take if a feedback fault is detected. The se-

lected action is to take place when the feedback signal differs from the output speed where its range

is specified in par.4-31 Motor Feedback Speed Error during its time frame set in par.4-32 Motor

Feedback Loss Timeout.

[0] Disabled

[1] Warning

[2] * Trip

[3] Jog

[4] Freeze Output

[5] Max Speed

[6] Switch to Open Loop

[7] Select Setup 1

[8] Select Setup 2

[9] Select Setup 3

[10] Select Setup 4

[11] stop & trip
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4-31  Motor Feedback Speed Error

Range: Function:
300 RPM*   [1 - 600 RPM] Select the max allowed tracking error in speed from the calculated and the actual mechanical shaft

output speed.

4-32  Motor Feedback Loss Timeout

Range: Function:
0.05 s*   [0.00 - 60.00 s] Set the timeout value allowing the speed error set in par.4-31 Motor Feedback Speed Error to be

exceeded.

4-34  Tracking Error Function

Option: Function:
Select how the drive should react when a tracking error is detected, i.e. when the motor speed

differs from the output of the ramp.

[0] * Disable

[1] Warning

[2] Trip

[3] Trip after stop

4-35  Tracking Error

Range: Function:
10 RPM*   [1 - 600 RPM] Enter the maximum permissible speed error between the motor speed and the output of the ramp

when not ramping. In open loop the motor speed is estimated and in closed loop it is the feedback

from encoder/resolver.

4-36  Tracking Error Timeout

Range: Function:
1.00 s*   [0.00 - 60.00 s] Enter the time-out period during which an error greater than the value set in par. 4-35 Tracking

Error is permissible.

4-37  Tracking Error Ramping

Range: Function:
100 RPM*   [1 - 600 RPM] Enter the maximum permissible speed error between the motor speed and the output of the ramp

when ramping. In open loop the motor speed is estimated and in closed loop it is the feedback from

encoder/resolver.
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4-38  Tracking Error Ramping Timeout

Range: Function:
1.00 s*   [0.00 - 60.00 s] Enter the time-out period during which an error greater than the value set in par. 4-37 Tracking

Error while Ramping is permissible.

4-39  Tracking Error After Ramping Timeout

Range: Function:
5.00 s*   [0.00 - 60.00 s] Enter the time-out period after ramping where parameter 4-37 and 4-38 are still active.

3.6.4 4-5* Adjustable Warnings

This is where adjustable warning limits for current, speed, reference and feedback can be defined. Warnings that are shown on the display can be

programmed as an output or sent via serial bus.

Warnings are shown on display, programmed output or serial bus.

4-50  Warning Current Low

Range: Function:
0.00 A*   [0.00 - par. 4-51 A] Enter the ILOW value. When the motor current falls below this limit, the display reads Current Low.

The signal outputs can be programmed to produce a status signal on terminal 27 or 29 (FC 302

only) and on relay output 01 or 02 (FC 302 only). Refer to the drawing in this section.

4-51  Warning Current High

Range: Function:
par. 16-37

A*

  [par. 4-50 - par. 16-37 A] Enter the IHIGH value. When the motor current exceeds this limit, the display reads Current High.

The signal outputs can be programmed to produce a status signal on terminal 27 or 29 (FC 302

only) and on relay output 01 or 02 (FC 302 only). Refer to the drawing in this section.

4-52  Warning Speed Low

Range: Function:
0 RPM*   [0 - par. 4-53 RPM] Enter the nLOW value. When the motor speed exceeds this limit, the display reads Speed Low. The

signal outputs can be programmed to produce a status signal on terminal 27 or 29 (FC 302 only)

and on relay output 01 or 02 (FC 302 only).
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4-53  Warning Speed High

Range: Function:
par. 4-13

RPM*

  [par. 4-52 - par. 4-13 RPM] Enter the nHIGH value. When the motor speed exceeds this limit, the display reads Speed High. The

signal outputs can be programmed to produce a status signal on terminal 27 or 29 (FC 302 only)

and on relay output 01 or 02 (FC 302 only). Programme the upper signal limit of the motor speed,

nHIGH, within the normal working range of the frequency converter. Refer to the drawing in this

section.

4-54  Warning Reference Low

Range: Function:
-999999.99

9 N/A*

  [-999999.999 - par. 4-55 N/A] Enter the lower reference limit. When the actual reference falls below this limit, the display indicates

Ref Low. The signal outputs can be programmed to produce a status signal on terminal 27 or 29

(FC 302 only) and on relay output 01 or 02 (FC 302 only).

4-55  Warning Reference High

Range: Function:
999999.999

N/A*

  [par. 4-54 - 999999.999 N/A] Enter the upper reference limit. When the actual reference exceeds this limit, the display reads Ref

High. The signal outputs can be programmed to produce a status signal on terminal 27 or 29 (FC

302 only) and on relay output 01 or 02 (FC 302 only).

4-56  Warning Feedback Low

Range: Function:
-999999.99

9 Referen-

ceFeedback-

Unit*

  [-999999.999 - par. 4-57 Referen-

ceFeedbackUnit]

Enter the lower feedback limit. When the feedback falls below this limit, the display reads Feedb

Low. The signal outputs can be programmed to produce a status signal on terminal 27 or 29 (FC

302 only) and on relay output 01 or 02 (FC 302 only).

4-57  Warning Feedback High

Range: Function:
999999.999

Reference-

FeedbackU-

nit*

  [par. 4-56 - 999999.999 Referen-

ceFeedbackUnit]

Enter the upper feedback limit. When the feedback exceeds this limit, the display reads Feedb High.

The signal outputs can be programmed to produce a status signal on terminal 27 or 29 (FC 302

only) and on relay output 01 or 02 (FC 302 only).

4-58  Missing Motor Phase Function

Option: Function:
Displays an alarm in the event of a missing motor phase.

Select 100 ms to have a short detection time and alarm in the event of a missing motor phase. 100

ms is recommended for hoisting applications.

[0] Disabled No alarm is displayed if a missing motor phase occurs.

[2] * Trip 1000 ms

NB!

This parameter cannot be adjusted while the motor is running.

3.6.5 4-6* Speed Bypass

Define the Speed Bypass areas for the ramps.

Some systems call for avoiding certain output frequencies or speeds, due to resonance problems in the system. A maximum of four frequency or speed

ranges can be avoided.
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4-60  Bypass Speed From [RPM]
Array [4]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] Some systems call for avoiding certain output speeds due to resonance problems in the system.

Enter the lower limits of the speeds to be avoided.

4-61  Bypass Speed From [Hz]
Array [4]

Range: Function:
0 Hz*   [0.0 - par. 4-14 Hz] Some systems call for avoiding certain output speeds due to resonance problems in the system.

Enter the lower limits of the speeds to be avoided.

4-62  Bypass Speed To [RPM]
Array [4]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] Some systems call for avoiding certain output speeds due to resonance problems in the system.

Enter the upper limits of the speeds to be avoided.

4-63  Bypass Speed To [Hz]
Array [4]

Range: Function:
0 Hz*   [0.0 - par. 4-14 Hz] Some systems call for avoiding certain output speeds due to resonance problems in the system.

Enter the upper limits of the speeds to be avoided.

3.7 Parameters: Digital In/Out

3.7.1 5-** Digital In/Out

Parameter group for configuring the digital input and output.

3.7.2 5-0* Digital I/O Mode

Parameters for configuring the input and output using NPN and PNP.

5-00  Digital I/O Mode

Option: Function:
Digital inputs and programmed digital outputs are pre-programmable for operation either in PNP or

NPN systems.

[0] * PNP Action on positive directional pulses . PNP systems are pulled down to GND.

[1] NPN Action on negative directional pulses . NPN systems are pulled up to + 24 V, internally in the

frequency converter.

NB!

Once this parameter has been changed, it must be activated by performing a power cycle.

This parameter cannot be adjusted while the motor is running.
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5-01  Terminal 27 Mode

Option: Function:
[0] * Input Defines terminal 27 as a digital input.

[1] Output Defines terminal 27 as a digital output.

Please not that this parameter cannot be adjusted while the motor is

running.

5-02  Terminal 29 Mode

Option: Function:
[0] * Input Defines terminal 29 as a digital input.

[1] Output Defines terminal 29 as a digital output.

This parameter is available for FC 302 only.

This parameter cannot be adjusted while the motor is running.

3.7.3 5-1* Digital Inputs

Parameters for configuring the input functions for the input terminals.

The digital inputs are used for selecting various functions in the frequency converter. All digital inputs can be set to the following functions:

Digital input function Select Terminal
No operation [0] All *term 32, 33
Reset [1] All
Coast inverse [2] All *term 27
Coast and reset inverse [3] All
Quick stop inverse [4] All
DC-brake inverse [5] All
Stop inverse [6] All
Start [8] All *term 18
Latched start [9] All
Reversing [10] All *term 19
Start reversing [11] All
Enable start forward [12] All
Enable start reverse [13] All
Jog [14] All *term 29
Preset reference on [15] All
Preset ref bit 0 [16] All
Preset ref bit 1 [17] All
Preset ref bit 2 [18] All
Freeze reference [19] All
Freeze output [20] All
Speed up [21] All
Speed down [22] All
Set-up select bit 0 [23] All
Set-up select bit 1 [24] All
Precise stop inverse [26] 18, 19
Precises start, stop [27] 18, 19
Catch up [28] All
Slow down [29] All
Counter input [30] 29, 33
Pulse input [32] 29, 33
Ramp bit 0 [34] All
Ramp bit 1 [35] All
Mains failure inverse [36] All
Latched precise start [40] 18, 19
Latched precise stop inverse [41] 18, 19
DigiPot Increase [55] All
DigiPot Decrease [56] All
DigiPot Clear [57] All
Counter A (up) [60] 29, 33
Counter A (down) [61] 29, 33
Reset Counter A [62] All
Counter B (up) [63] 29, 33
Counter B (down) [64] 29, 33
Reset Counter B [65] All
Mech. Brake Feedb. [70] All
Mech. Brake Feedb. Inv. [71] All
PID enable [74]  
MCO Specific [75]  
PTC Card 1 [80] All
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FC 300 standard terminals are 18, 19, 27, 29, 32 and 33. MCB 101 terminals are X30/2, X30/3 and X30/4.

Terminal 29 functions as an output only in FC 302.

Functions dedicated to only one digital input are stated in the associated parameter.

All digital inputs can be programmed to these functions:

[0] No operation No reaction to signals transmitted to the terminal.

[1] Reset Resets frequency converter after a TRIP/ALARM. Not all alarms can be reset.

[2] Coast inverse (Default Digital input 27): Coasting stop, inverted input (NC). The frequency converter leaves the

motor in free mode. Logic ‘0’ => coasting stop.

[3] Coast and reset inverse Reset and coasting stop Inverted input (NC). Leaves motor in free mode and resets frequency con-

verter. Logic ‘0’ => coasting stop and reset.

[4] Quick stop inverse Inverted input (NC). Generates a stop in accordance with quick-stop ramp time set in par.3-81 Quick

Stop Ramp Time. When motor stops, the shaft is in free mode. Logic ‘0’ => Quick-stop.

[5] DC-brake inverse Inverted input for DC braking (NC). Stops motor by energizing it with a DC current for a certain time

period. See par.2-01 DC Brake Current to par.2-03 DC Brake Cut In Speed [RPM]. The function is

only active when the value in par.2-02 DC Braking Time is different from 0. Logic ’0’ => DC braking.

[6] Stop inverse Stop Inverted function. Generates a stop function when the selected terminal goes from logical level

‘1’ to ‘0’. The stop is performed according to the selected ramp time (par.3-42 Ramp 1 Ramp Down

Time, par.3-52 Ramp 2 Ramp down Time, par.3-62 Ramp 3 Ramp down Time, par.3-72 Ramp 4

Ramp Down Time).

NB!

When the frequency converter is at the torque limit and has received a stop

command, it may not stop by itself. To ensure that the frequency converter stops,

configure a digital output to Torque limit & stop [27] and connect this digital

output to a digital input that is configured as coast.

[8] Start (Default Digital input 18): Select start for a start/stop command. Logic ‘1’ = start, logic ‘0’ = stop.

[9] Latched start The motor starts, if a pulse is applied for min. 2 ms. The motor stops when Stop inverse is activated.

[10] Reversing (Default Digital input 19). Change the direction of motor shaft rotation. Select Logic ‘1’ to reverse.

The reversing signal only changes the direction of rotation. It does not activate the start function.

Select both directions in par.4-10 Motor Speed Direction. The function is not active in process closed

loop.

[11] Start reversing Used for start/stop and for reversing on the same wire. Signals on start are not allowed at the same

time.

[12] Enable start forward Disengages the counterclockwise movement and allows for the clockwise direction.

[13] Enable start reverse Disengages the clockwise movement and allows for the counterclockwise direction.

[14] Jog (Default Digital input 29): Use to activate jog speed. See par.3-11 Jog Speed [Hz].

[15] Preset reference on Shifts between external reference and preset reference. It is assumed that External/preset [1] has

been selected in par.3-04 Reference Function. Logic '0' = external reference active; logic '1' = one

of the eight preset references is active.

[16] Preset ref bit 0 Preset ref. bit 0,1, and 2 enables a choice between one of the eight preset references according to

the table below.

[17] Preset ref bit 1 Same as Preset ref bit 0 [16].

[18] Preset ref bit 2 Same as Preset ref bit 0 [16].

Preset ref. bit 2 1 0
Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1
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[19] Freeze ref Freezes the actual reference, which is now the point of enable/condition for Speed up and Speed

down to be used. If Speed up/down is used, the speed change always follows ramp 2 (par.

3-51 Ramp 2 Ramp up Time and par.3-52 Ramp 2 Ramp down Time) in the range 0 - par.

3-03 Maximum Reference.

[20] Freeze output Freezes the actual motor frequency (Hz), which is now the point of enable/condition for Speed up

and Speed down to be used. If Speed up/down is used, the speed change always follows ramp 2

(par.3-51 Ramp 2 Ramp up Time and par.3-52 Ramp 2 Ramp down Time) in the range 0 - par.

1-23 Motor Frequency.

NB!

When Freeze output is active, the frequency converter cannot be stopped via a

low ‘start [8]’ signal. Stop the frequency converter via a terminal programmed

for Coasting inverse [2] or Coast and reset, inverse.

[21] Speed up Select Speed up and Speed down if digital control of the up/down speed is desired (motor poten-

tiometer). Activate this function by selecting either Freeze reference or Freeze output. When Speed

up/ down is activated for less than 400 msec. the resulting reference will be increased/ decreased

by 0.1 %. If Speed up/ down is activated for more than 400 msec. the resulting reference will follow

the setting in ramping up/ down parameter 3-x1/ 3-x2.

Shut down Catch up
Unchanged speed 0 0
Reduced by %-value 1 0
Increased by %-value 0 1
Reduced by %-value 1 1

[22] Speed down Same as Speed up [21].

[23] Set-up select bit 0 Select Set-up select bit 0 or Select Set-up select bit 1 to select one of the four set-ups. Set par.

0-10 Active Set-up to Multi Set-up.

[24] Set-up select bit 1 (Default Digital input 32): Same as Set-up select bit 0 [23].

[26] Precise stop inv. Prolongs stop signal to give a precise stop independent of speed.

Sends an inverted stop signal when the precise stop function is activated in par.1-83 Precise Stop

Function.

Precise stop inverse function is available for terminals 18 or 19.

[27] Precise start, stop Use when Precise ramp stop [0] is selected in par 1-83.

[28] Catch up Increases reference value by percentage (relative) set in par.3-12 Catch up/slow Down Value.

[29] Slow down Reduces reference value by percentage (relative) set in par.3-12 Catch up/slow Down Value.

[30] Counter input Precise stop function in par.1-83 Precise Stop Function acts as Counter stop or speed compensated

counter stop with or without reset. The counter value must be set in par.1-84 Precise Stop Counter

Value.

[32] Pulse input Use pulse sequence as either reference or feedback. Scaling is done in par. group 5-5*.

[34] Ramp bit 0 Enables a choice between one of the 4 ramps available, according to the table below.

[35] Ramp bit 1 Same as Ramp bit 0.
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Preset ramp bit 1 0
Ramp 1 0 0
Ramp 2 0 1
Ramp 3 1 0
Ramp 4 1 1

[36] Mains failure inverse Activates par.14-10 Mains Failure. Mains failure inverse is active in the Logic .0. situation.

[41] Latched Precise Stop inverse Sends a latched stop signal when the precise stop function is activated in par.1-83 Precise Stop

Function. The Latched Precise stop inverse function is available for terminals 18 or 19.

[55] DigiPot Increase INCREASE signal to the Digital Potentiometer function described in parameter group 3-9*

[56] DigiPot Decrease DECREASE signal to the Digital Potentiometer function described in parameter group 3-9*

[57] DigiPot Clear Clears the Digital Potentiometer reference described in parameter group 3-9*

[60] Counter A (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[61] Counter A (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[62] Reset Counter A Input for reset of counter A.

[63] Counter B (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[64] Counter B (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[65] Reset Counter B Input for reset of counter B.

[70] Mech. Brake Feedback Brake feedback for hoisting applications

[71] Mech. Brake Feedback inv. Inverted brake feedback for hoisting applications

[74] PID enable

[75] MCO Specific

[80] PTC Card 1 All Digital Inputs can be set to PTC Card 1 [80]. However, only one Digital Input must be set to this

choice.

5-10  Terminal 18 Digital Input

Option: Function:
[8] * Start Functions are described under 5-1*

5-11  Terminal 19 Digital Input

Option: Function:
[10] * Reversing Functions are described under 5-1*

5-12  Terminal 27 Digital Input

Option: Function:
[2] * Coast inverse Functions are described under 5-1*

5-13  Terminal 29 Digital Input

Option: Function:
Select the function from the available digital input range and the additional options [60], [61], [63]

and [64]. Counters are used in Smart Logic Control functions.This parameter is available for FC 302

only.

[14] * Jog Functions are described under 5-1*

5-14  Terminal 32 Digital Input

Option: Function:
Select the function from the available digital input range and the additional options [60], [61], [63]

and [64]. Counters are used in Smart Logic Control functions.

[0] * No operation Functions are described under 5-1*
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5-15  Terminal 33 Digital Input

Option: Function:
Select the function from the available digital input range and the additional options [60], [61], [63]

and [64]. Counters are used in Smart Logic Control functions.

[0] * No operation Functions are described under 5-1*

5-16  Terminal X30/2 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB101 is installed in the frequency converter. Func-

tions are described under 5-1*

5-17  Terminal X30/3 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB101 is installed in the frequency converter. Func-

tions are described under 5-1*

5-18  Terminal X30/4 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB101 is installed in the frequency converter. Func-

tions are described under 5-1*

5-19  Terminal 37 Safe Stop

Option: Function:
[1] * Safe Stop Alarm Coasts frequency converter when safe stop is activated. Manual reset from LCP, digital input or

fieldbus.

[3] Safe Stop Warning Coasts frequency converter when safe stop is activated (term 37 off). When safe stop circuit is

reestablished, the frequency converter will continue without manual reset.

[4] PTC 1 Alarm Coasts frequency converter when safe stop is activated. Manual reset from LCP, digital input or

fieldbus. Choice 4 is only available when the MCB 112 PTC Thermistor Card is connected.

[5] PTC 1 Warning Coasts frequency converter when safe stop is activated (term 37 off). When safe stop circuit is

reestablished, the frequency converter will continue without manual reset, unless a Digital Input set

to PTC Card 1 [80] is still enabled. Choice 5 is only available when the MCB 112 PTC Thermistor

Card is connected.

[6] PTC 1 & Relay A This choice is used when the PTC option is gated together with a Stop button through a Safety relay

to T-37. Coasts frequency converter when safe stop is activated. Manual reset from LCP, digital

input or fieldbus. Choice 6 is only available when the MCB 112 PTC Thermistor Card is connected.

[7] PTC 1 & Relay W This choice is used when the PTC option is gated together with a Stop button through a Safety relay

to T-37. Coasts frequency converter when safe stop is activated (term 37 off). When safe stop circuit

is reestablished, the frequency converter will continue without manual reset, unless a Digital Input

set to PTC Card 1 [80] is (still) enabled. Choice 7 is only available when the MCB 112 PTC Thermistor

Card is connected.

[8] PTC 1 & Relay A/W This choice makes it possible to use a combination of Alarm and Warning. Choice 8 is only available

when the MCB 112 PTC Thermistor Card is connected.

[9] PTC 1 & Relay W/A This choice makes it possible to use a combination of Alarm and Warning. Choice 9 is only available

when the MCB 112 PTC Thermistor Card is connected.

Choises 4 - 9 are only available when the MCB 112 PTC Thermistor Card is connected.

NB!

When Auto Reset/ Warning is selected the frequency converter opens up for automatic restart.
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Overview of functions, alarms and warnings

Function No. PTC Relay
No Function [0] - -

Safe Stop Alarm [1]* - Safe Stop [A68]
Safe Stop Warning [3] - Safe Stop [W68]
PTC 1 Alarm [4] PTC 1 Safe Stop [A71] -
PTC 1 Warning [5] PTC 1 Safe Stop [W71] -
PTC 1 & Relay A [6] PTC 1 Safe Stop [A71] Safe Stop [A68]
PTC 1 & Relay W [7] PTC 1 Safe Stop [W71] Safe Stop [W68]
PTC 1 & Relay A/W [8] PTC 1 Safe Stop [A71] Safe Stop [W68]
PTC 1 & Relay W/A [9] PTC 1 Safe Stop [W71] Safe Stop [A68]

W means warning and A means alarm. For further information, see Alarms and Warnings in section Troubleshooting in the Design Guide or the Operating

Instructions

A dangerous failure related to Safe Stop will give Alarm: Dangerous Failure [A72].

Please refer to the section Description of Alarm Word, Warning Word and extended Status Word in the chapter Troubleshooting.

5-20  Terminal X46/1 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB 113 is installed in the frequency converter. Func-

tions are described under 5-1*

5-21  Terminal X46/3 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB 113 is installed in the frequency converter. Func-

tions are described under 5-1*

5-22  Terminal X46/5 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB 113 is installed in the frequency converter. Func-

tions are described under 5-1*

5-23  Terminal X46/7 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB 113 is installed in the frequency converter. Func-

tions are described under 5-1*

5-24  Terminal X46/9 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB 113 is installed in the frequency converter. Func-

tions are described under 5-1*

5-25  Terminal X46/11 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB 113 is installed in the frequency converter. Func-

tions are described under 5-1*

5-26  Terminal X46/13 Digital Input

Option: Function:
[0] * No operation This parameter is active when option module MCB 113 is installed in the frequency converter. Func-

tions are described under 5-1*
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3.7.4 5-3* Digital Outputs

Parameters for configuring the output functions for the output terminals. The 2 solid-state digital outputs are common for terminals 27 and 29. Set the

I/O function for terminal 27 in par.5-01 Terminal 27 Mode, and set the I/O function for terminal 29 in par.5-02 Terminal 29 Mode. These parameters

cannot be adjusted while the motor is running.

[0] No operation Default for all digital outputs and relay outputs

[1] Control ready The control board receives supply voltage.

[2] Drive ready The frequency converter is ready for operation and applies a supply signal on the control board.

[3] Drive ready / remote control The frequency converter is ready for operation and is in Auto On mode.

[4] Enable / no warning Ready for operation. No start or stop command is been given (start/disable). There are no warnings.

[5] VLT running Motor is running.

[6] Running / no warning Output speed is higher than the speed set in par.1-81 Min Speed for Function at Stop [RPM]. The

motor is running and there are no warnings.

[7] Run in range / no warning Motor is running within the programmed current and speed ranges set in par.4-50 Warning Current

Low to par.4-53 Warning Speed High. There are no warnings.

[8] Run on reference / no warning Motor runs at reference speed.

[9] Alarm An alarm activates the output. There are no warnings.

[10] Alarm or warning An alarm or a warning activates the output.

[11] At torque limit The torque limit set in par.4-16 Torque Limit Motor Mode or par. 1-17 has been exceeded.

[12] Out of current range The motor current is outside the range set in par.4-18 Current Limit.

[13] Below current, low Motor current is lower than set in par.4-50 Warning Current Low.

[14] Above current, high Motor current is higher than set in par.4-51 Warning Current High.

[15] Out of range Output frequency is outside the frequency range set in par.4-50 Warning Current Low and par.

4-51 Warning Current High.

[16] Below speed, low Output speed is lower than the setting in par.4-52 Warning Speed Low.

[17] Above speed, high Output speed is higher than the setting in par.4-53 Warning Speed High.

[18] Out of feedback range Feedback is outside the range set in par.4-56 Warning Feedback Low and par.4-57 Warning Feed-

back High.

[19] Below feedback low Feedback is below the limit set in par.4-56 Warning Feedback Low.

[20] Above feedback high Feedback is above the limit set in par.4-57 Warning Feedback High.

[21] Thermal warning The thermal warning turns on when the temperature exceeds the limit in the motor, the frequency

converter, the brake resistor, or the thermistor.

[22] Ready, no thermal warning Frequency converter is ready for operation and there is no over-temperature warning.

[23] Remote, ready, no thermal warning Frequency converter is ready for operation and is in Auto On mode. There is no over-temperature

warning.

[24] Ready, no over-/ under voltage Frequency converter is ready for operation and the mains voltage is within the specified voltage

range (see General Specifications section).

[25] Reverse Reversing. Logic ‘1’  when CW rotation of the motor. Logic ‘0’ when CCW rotation of the motor. If

the motor is not rotating the output will follow the reference.

[26] Bus OK Active communication (no time-out) via the serial communication port.

[27] Torque limit and stop Use in performing a coasting stop and in torque limit condition. If the frequency converter has

received a stop signal and is at the torque limit, the signal is Logic ‘0’.

[28] Brake, no brake warning Brake is active and there are no warnings.

[29] Brake ready, no fault Brake is ready for operation and there are no faults.

[30] Brake fault (IGBT) Output is Logic ‘1’ when the brake IGBT is short-circuited. Use this function to protect the frequency

converter if there is a fault on the brake modules. Use the output/relay to cut out the main voltage

from the frequency converter.

[31] Relay 123 Relay is activated when Control Word [0] is selected in parameter group 8-**.
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[32] Mechanical brake control Enables control of an external mechanical brake, see description in the section Control of Mechanical

Brake, and par. group 2-2*

[33] Safe stop activated (FC 302 only) Indicates that the safe stop on terminal 37 has been activated.

[40] Out of ref range

[41] Below reference low

[42] Above reference high

[45] Bus Ctrl Controls output via bus. The state of the output is set in par.5-90 Digital & Relay Bus Control. The

output state is retained in the event of bus time-out.

[46] Bus Ctrl On at timeout Controls output via bus. The state of the output is set in par.5-90 Digital & Relay Bus Control. In

the event of bus time-out the output state is set high (On).

[47] Bus Ctrl Off at timeout Controls output via bus. The state of the output is set in par.5-90 Digital & Relay Bus Control. In

the event of bus time-out the output state is set low (Off).

[51] MCO controlled

[55] Pulse output

[60] Comparator 0 See par. group 13-1*. If Comparator 0 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[61] Comparator 1 See par. group 13-1*. If Comparator 1 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[62] Comparator 2 See par. group 13-1*. If Comparator 2 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[63] Comparator 3 See par. group 13-1*. If Comparator 3 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[64] Comparator 4 See par. group 13-1*. If Comparator 4 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[65] Comparator 5 See par. group 13-1*. If Comparator 5 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[70] Logic Rule 0 See par. group 13-4*. If Logic Rule 0 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[71] Logic Rule 1 See par. group 13-4*. If Logic Rule 1 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[72] Logic Rule 2 See par. group 13-4*. If Logic Rule 2 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[73] Logic Rule 3 See par. group 13-4*. If Logic Rule 3 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[74] Logic Rule 4 See par. group 13-4*. If Logic Rule 4 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[75] Logic Rule 5 See par. group 13-4*. If Logic Rule 5 is evaluated as TRUE, the output will go high. Otherwise, it

will be low.

[80] SL Digital Output A See par.13-52 SL Controller Action. The output will go high whenever the Smart Logic Action [38]

Set dig. out. A high is executed. The output will go low whenever the Smart Logic Action [32] Set

dig. out. A low is executed.

[81] SL Digital Output B See par.13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [39]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [33] Set

dig. out. A low is executed.

[82] SL Digital Output C See par.13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [40]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [34] Set

dig. out. A low is executed.

[83] SL Digital Output D See par.13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [41]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [35] Set

dig. out. A low is executed.
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[84] SL Digital Output E See par.13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [42]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [36] Set

dig. out. A low is executed.

[85] SL Digital Output F See par.13-52 SL Controller Action. The input will go high whenever the Smart Logic Action [43]

Set dig. out. A high is executed. The input will go low whenever the Smart Logic Action [37] Set

dig. out. A low is executed.

[120] Local reference active Output is high when par.3-13 Reference Site = [2] Local or when par.3-13 Reference Site = [0]

Linked to hand auto at the same time as the LCP is in Hand on mode.

[121] Remote reference active Output is high when par.3-13 Reference Site  = Remote [1] or Linked to hand/auto [0] while the

LCP is in [Auto on] mode.

[122] No alarm Output is high when no alarm is present.

[123] Start command active Output is high when there is an active Start command (i.e. via digital input bus connection or [Hand

on] or [Auto on]), and no Stop or Start command is active.

[124] Running reverse Output is high when the frequency converter is running counter clockwise (the logical product of

the status bits ‘running’ AND ‘reverse’).

[125] Drive in hand mode Output is high when the frequency converter is in Hand on mode (as indicated by the LED light

above [Hand on]).

[126] Drive in auto mode Output is high when the frequency converter is in Hand on mode (as indicated by the LED light

above [Auto on]).

5-30  Terminal 27 Digital Output

Option: Function:
[0] * No operation Functions are described under 5-3*

5-31  Terminal 29 Digital Output

Option: Function:
[0] * No operation Functions are described under 5-3*

This parameter only applies to FC 302

5-32  Term X30/6 Digi Out (MCB 101)

Option: Function:
[0] * No operation This parameter is active when option module MCB 101 is mounted in the frequency converter.

Functions are described under 5-3*

5-33  Term X30/7 Digi Out (MCB 101)

Option: Function:
[0] * No operation This parameter is active when option module MCB 101 is mounted in the frequency converter.

Functions are described under 5-3*

3.7.5 5-4* Relays

Parameters for configuring the timing and the output functions for the relays.

5-40  Function Relay
Array [9]

(Relay 1 [0], Relay 2 [1], Relay 3 [2], Relay 4 [3], Relay 5 [4], Relay 6 [5], Relay 6 [5], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Option: Function:
[0] * No operation

[1] Control ready

[2] Drive ready

[3] Drive rdy/rem ctrl

[4] Enable / no warning

[5] VLT running
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[6] Running / no warning

[7] Run in range/no warn

[8] Run on ref/no warn

[9] Alarm

[10] Alarm or warning

[11] At torque limit

[12] Out of current range

[13] Below current, low

[14] Above current, high

[15] Out of speed range

[16] Below speed, low

[17] Above speed, high

[18] Out of feedb. range

[19] Below feedback, low

[20] Above feedback, high

[21] Thermal warning

[22] Ready,no thermal W

[23] Remote,ready,no TW

[24] Ready, Voltage OK

[25] Reverse

[26] Bus OK

[27] Torque limit & stop

[28] Brake, no brake war

[29] Brake ready, no fault

[30] Brake fault (IGBT)

[31] Relay 123

[32] Mech brake ctrl

[33] Safe stop active

[36] Control word bit 11

[37] Control word bit 12

[38] Motor feedback error

[39] Tracking error

[40] Out of ref range

[41] Below reference, low

[42] Above ref, high

[43] Extended PID Limit

[45] Bus ctrl.

[46] Bus ctrl, 1 if timeout

[47] Bus ctrl, 0 if timeout

[51] MCO controlled

[60] Comparator 0

[61] Comparator 1

[62] Comparator 2

[63] Comparator 3

[64] Comparator 4

[65] Comparator 5

[70] Logic rule 0
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[71] Logic rule 1

[72] Logic rule 2

[73] Logic rule 3

[74] Logic rule 4

[75] Logic rule 5

[80] SL digital output A

[81] SL digital output B

[82] SL digital output C

[83] SL digital output D

[84] SL digital output E

[85] SL digital output F

[120] Local ref active

[121] Remote ref active

[122] No alarm

[123] Start command activ

[124] Running reverse

[125] Drive in hand mode

[126] Drive in auto mode

5-41  On Delay, Relay
Array [8](Relay 1 [0], Relay 2 [1], Relay 3 [2], Relay 4 [3], Relay 5 [4], Relay 6 [5], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Range: Function:
0.01 s*   [0.01 - 600.00 s] Enter the delay of the relay cut-in time. Select one of available mechanical relays and MCO 105 in

an array function. See par. 5-40 Function Relay. Relay 3-6 are included in MCB 112 (ATEX).

5-42  Off Delay, Relay
Array [8] (Relay 1 [0], Relay 2 [1], Relay 3 [2], Relay 4 [3], Relay 5 [4], Relay 6 [5], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Range: Function:
0.01 s*   [0.01 - 600.00 s] Enter the delay of the relay cut-out time. Select one of available mechanical relays and MCO 105 in

an array function. See par. 5-40 Function Relay.
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If the selected Event condition changes before the on- or off delay timer expires, the relay output is unaffected.

3.7.6 5-5* Pulse Input

The pulse input parameters are used to define an appropriate window for the impulse reference area by configuring the scaling and filter settings for the

pulse inputs. Input terminals 29 or 33 act as frequency reference inputs. Set terminal 29 (par. 5-13 Terminal 29 Digital Input) or terminal 33

(par. 5-15 Terminal 33 Digital Input) to Pulse input [32]. If terminal 29 is used as an input, then set par.5-01 Terminal 27 Mode to Input [0].

5-50  Term. 29 Low Frequency

Range: Function:
100 Hz*   [0 - 110000 Hz] Enter the low frequency limit corresponding to the low motor shaft speed (i.e. low reference value)

in par.5-52 Term. 29 Low Ref./Feedb. Value. Refer to the diagram in this section.

This parameter is available for FC 302 only.

5-51  Term. 29 High Frequency

Range: Function:
100 Hz*   [0 - 110000 Hz] Enter the high frequency limit corresponding to the high motor shaft speed (i.e. high reference

value) in par.5-53 Term. 29 High Ref./Feedb. Value.

This parameter is available for FC 302 only.

5-52  Term. 29 Low Ref./Feedb. Value

Range: Function:
0.000 Ref-

erenceFeed-

backUnit*

  [-999999.999 - 999999.999 Refer-

enceFeedbackUnit]

Enter the low reference value limit for the motor shaft speed [RPM]. This is also the lowest feedback

value, see also par.5-57 Term. 33 Low Ref./Feedb. Value. Set terminal 29 to digital input (par.

5-02 Terminal 29 Mode =input [0] (default) and par. 5-13 Terminal 29 Digital Input = applicable

value).

This parameter is available for FC 302 only.

5-53  Term. 29 High Ref./Feedb. Value

Range: Function:
1500.000

Reference-

  [-999999.999 - 999999.999 Refer-

enceFeedbackUnit]

Enter the high reference value [RPM] for the motor shaft speed and the high feedback value, see

also par.5-58 Term. 33 High Ref./Feedb. Value. Select terminal 29 as a digital input (par.
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FeedbackU-

nit*

5-02 Terminal 29 Mode =input [0] (default) and par. 5-13 Terminal 29 Digital Input = applicable

value).

This parameter is available for FC 302 only.

5-54  Pulse Filter Time Constant #29

Range: Function:
100 ms*   [1 - 1000 ms] Enter the pulse filter time constant. The pulse filter dampens oscillations of the feedback signal,

which is an advantage if there is a lot of noise in the system. A high time constant value results in

better dampening but also increases the time delay through the filter. This parameter is available

for FC 302 only.

This parameter cannot be adjusted while the motor is running.

5-55  Term. 33 Low Frequency

Range: Function:
100 Hz*   [0 - 110000 Hz] Enter the low frequency corresponding to the low motor shaft speed (i.e. low reference value) in

par.5-57 Term. 33 Low Ref./Feedb. Value.

5-56  Term. 33 High Frequency

Range: Function:
100 Hz*   [0 - 110000 Hz] Enter the high frequency corresponding to the high motor shaft speed (i.e. high reference value) in

par. 5-58 Term. 33 High Ref./Feedb. Value.

5-57  Term. 33 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the low reference value [RPM] for the motor shaft speed. This is also the low feedback value,

see also par. 5-52 Term. 29 Low Ref./Feedb. Value.

5-58  Term. 33 High Ref./Feedb. Value

Range: Function:
1500.000

Reference-

FeedbackU-

nit*

  [-999999.999 - 999999.999 Refer-

enceFeedbackUnit]

Enter the high reference value [RPM] for the motor shaft speed. See also par.5-53 Term. 29 High

Ref./Feedb. Value.

5-59  Pulse Filter Time Constant #33

Range: Function:
100 ms*   [1 - 1000 ms] Enter the pulse filter time constant. The low-pass filter reduces the influence on and dampens os-

cillations on the feedback signal from the control.

This is an advantage, e.g. if there is a great amount on noise in the system. This parameter cannot

be adjusted while the motor is running.

3.7.7 5-6* Pulse Outputs

These parameters are to configure pulse outputs with their functions and scaling. Terminal 27 and 29 are allocated to pulse output via par.5-01 Terminal

27 Mode and par.5-02 Terminal 29 Mode, respectively.
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Options for readout output variables:

Parameters for configuring the scaling and output functions of pulse outputs. The pulse outputs are

designated to terminals 27 or 29. Select terminal 27 output in par.5-01 Terminal 27 Mode and

terminal 29 output in par.5-02 Terminal 29 Mode.

[0] No operation

[45] Bus control

[48] Bus control time-out

[51] MCO controlled

[100] Output frequency

[101] Reference

[102] Feedback

[103] Motor current

[104] Torque relative to limit

[105] Torque relative to rated

[106] Power

[107] Speed

[108] Torque

[109] Max Out Freq

5-60  Terminal 27 Pulse Output Variable

Option: Function:
[0] * No operation Select the desired display output for terminal 27.

This parameter cannot be adjusted while the motor is running.

[45] Bus ctrl.

[48] Bus ctrl., timeout

[51] MCO controlled

[100] Output frequency

[101] Reference

[102] Feedback

[103] Motor current

[104] Torque rel to limit

[105] Torq relate to rated

[106] Power

[107] Speed

[108] Torque

[109] Max Out Freq
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[119] Torque % lim

5-62  Pulse Output Max Freq #27

Range: Function:
5000. Hz*   [0 - 32000 Hz] Set the maximum frequency for terminal 27, corresponding to the output variable selected in par.

5-60 Terminal 27 Pulse Output Variable.

This parameter cannot be adjusted while the motor is running.

5-63  Terminal 29 Pulse Output Variable

Option: Function:
[0] * No operation Select the desired display output for terminal 29. This parameter is available for FC 302 only.

This parameter cannot be adjusted while the motor is running.

[45] Bus ctrl.

[48] Bus ctrl., timeout

[51] MCO controlled

[100] Output frequency

[101] Reference

[102] Feedback

[103] Motor current

[104] Torque rel to limit

[105] Torq relate to rated

[106] Power

[107] Speed

[108] Torque

[109] Max Out Freq

[119] Torque % lim

5-65  Pulse Output Max Freq #29

Range: Function:
5000 Hz*   [0 - 32000 Hz] Set the maximum frequency for terminal 29 corresponding to the output variable set in

par. 5-63 Terminal 29 Pulse Output Variable.

This parameter cannot be adjusted while the motor is running.
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5-66  Terminal X30/6 Pulse Output Variable

Option: Function:
[0] * No operation Select the variable for read-out on terminal X30/6.

This parameter cannot be adjusted while the motor is running.

This parameter is active when option module MCB 101 is installed in the frequency converter.

[45] Bus ctrl.

[48] Bus ctrl., timeout

[100] Output freq. 0-100

[101] Reference Min-Max

[102] Feedback +-200%

[103] Motor cur. 0-Imax

[104] Torque 0-Tlim

[105] Torque 0-Tnom

[106] Power 0-Pnom

[107] Speed 0-HighLim

[113] Ext. Closed Loop 1

[114] Ext. Closed Loop 2

[115] Ext. Closed Loop 3

5-68  Pulse Output Max Freq #X30/6

Range: Function:
5000. Hz*   [0 - 32000 Hz] Select the maximum frequency on terminal X30/6 referring to the output variable in par.5-66 Ter-

minal X30/6 Pulse Output Variable. This parameter cannot be adjusted while the motor is running.

This parameter is active when option module MCB 101 is mounted in the frequency converter.

3.7.8 5-7* 24 V Encoder Input

Parameters for configuring the 24 V encoder.

Connect the 24 V encoder to terminal 12 (24 V DC supply), terminal 32 (Channel A), terminal 33 (Channel B), and terminal 20 (GND). The digital inputs

32/33 are active for encoder inputs when 24 V encoder is selected in par.1-02 Flux Motor Feedback Source and par.7-00 Speed PID Feedback Source.

The encoder used is a dual channel (A and B) 24 V type. Max input frequency: 110 kHz.

Encoder Connection to the frequency converter

24 V incremental encoder. Max. cable length 5 m.  
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5-70  Term 32/33 Pulses per Revolution

Range: Function:
1024 N/A*   [1 - 4096 N/A] Set the encoder pulses per revolution on the motor shaft. Read the correct value from the encoder.

This parameter cannot be adjusted while the motor is running.

5-71  Term 32/33 Encoder Direction

Option: Function:
Change the detected encoder rotation direction without changing the wiring to the encoder.

[0] * Clockwise Sets channel A 90° (electrical degrees) behind channel B upon clockwise rotation of the encoder

shaft.

[1] Counter clockwise Sets channel A 90° (electrical degrees) ahead of channel B upon clockwise rotation of the encoder

shaft.

This parameter cannot be adjusted while the motor is running.

3.7.9 5-9*Bus Controlled

This parameter group selects digital and relay outputs via a fieldbus setting.

5-90  Digital & Relay Bus Control

Range: Function:
0 N/A*   [0 - 2147483647 N/A] This parameter holds the state of the digital outputs and relays that is controlled by bus.

A logical '1' indicates that the output is high or active.

A logical '0' indicates that the output is low or inactive.

Bit 0 Digital Output Terminal 27
Bit 1 Digital Output Terminal 29
Bit 2 Digital Output Terminal X 30/6
Bit 3 Digital Output Terminal X 30/7
Bit 4 Relay 1 output terminal
Bit 5 Relay 2 output terminal
Bit 6 Option B Relay 1 output terminal
Bit 7 Option B Relay 2 output terminal
Bit 8 Option B Relay 3 output terminal
Bit 9-15 Reserved for future terminals
Bit 16 Option C Relay 1 output terminal
Bit 17 Option C Relay 2 output terminal
Bit 18 Option C Relay 3 output terminal
Bit 19 Option C Relay 4 output terminal
Bit 20 Option C Relay 5 output terminal
Bit 21 Option C Relay 6 output terminal
Bit 22 Option C Relay 7 output terminal
Bit 23 Option C Relay 8 output terminal
Bit 24-31 Reserved for future terminals

5-93  Pulse Out #27 Bus Control

Range: Function:
0.00 %*   [0.00 - 100.00 %] Set the output frequency transferred to the output terminal 27 when the terminal is configured as

'Bus Controlled' in par.5-60 Terminal 27 Pulse Output Variable [45].

5-94  Pulse Out #27 Timeout Preset

Range: Function:
0.00 %*   [0.00 - 100.00 %] Set the output frequency transferred to the output terminal 27 when the terminal is configured as

'Bus Ctrl Timeout' in par.5-60 Terminal 27 Pulse Output Variable [48]. And a time-out is detected.
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5-95  Pulse Out #29 Bus Control

Range: Function:
0.00 %*   [0.00 - 100.00 %] Set the output frequency transferred to the output terminal 29 when the terminal is configured as

'Bus Controlled' in par.5-60 Terminal 27 Pulse Output Variable [45].

This parameter only applies for FC 302.

5-96  Pulse Out #29 Timeout Preset

Range: Function:
0.00 %*   [0.00 - 100.00 %] Set the output frequency transferred to the output terminal 29 when the terminal is configured as

'Bus Ctrl Timeout' in par.5-60 Terminal 27 Pulse Output Variable [48]. And a time-out is detected.

This parameter only applies for FC 302.

3.7.10 5-97 Pulse Out #X30/6 Bus Control

5-97  Pulse Out #X30/6 Bus Control

Range: Function:
0.00 %*   [0.00 - 100.00 %] Set the output frequency transferred to the output terminal X30/6 when the terminal is configured

as 'Bus Controlled' in par. 5-66, Terminal X30/6 Pulse Output Variable [45].

3.7.11 5-98 Pulse Out #X30/6 Timeout Preset

5-98  Pulse Out #X30/6 Timeout Preset

Range: Function:
0.00 %*   [0.00 - 100.00 %] Set the output frequency transferred to the output terminal X30/6 when the terminal is configured

as 'Bus Ctrl Timeout' in par. 5-66, Terminal X30/6 Pulse Output Variable [48]. And a time-out is

detected.

3.8 Parameters: Analog In/Out

3.8.1 6-** Analog In/Out

Parameter group for configuration of the analog input and output.

3.8.2 6-0* Analog I/O Mode

The analog inputs can freely be allocated to be either voltage (FC 301: 0..10 V, FC 302: 0..+/- 10V) or current (FC 301/FC 302: 0/4..20 mA) input.

NB!

Thermistors may be connected to either an analog or a digital input.
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6-00  Live Zero Timeout Time

Range: Function:
10 s*   [1 - 99 s] Enter the Live Zero Time-out time period. Live Zero Time-out Time is active for analog inputs, i.e.

terminal 53 or terminal 54, used as reference or feedback sources. If the reference signal value

associated with the selected current input falls below 50% of the value set in par. 6-10 Terminal 53

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or

par. 6-22 Terminal 54 Low Current for a time period longer than the time set in par.6-00 Live Zero

Timeout Time, the function selected in par. 6-01 Live Zero Timeout Function will be activated.

6-01  Live Zero Timeout Function

Option: Function:
Select the time-out function. The function set in par.6-01 Live Zero Timeout Function will be acti-

vated if the input signal on terminal 53 or 54 is below 50% of the value in par.6-10 Terminal 53

Low Voltage, par.6-12 Terminal 53 Low Current, par.6-20 Terminal 54 Low Voltage or par.

6-22 Terminal 54 Low Current for a time period defined in par.6-00 Live Zero Timeout Time. If

several time-outs occur simultaneously, the frequency converter prioritises the time-out functions

as follows:

1. par.6-01 Live Zero Timeout Function

2. Par. 5-74

3. par.8-04 Control Word Timeout Function

[0] * Off

[1] Freeze output Frozen at the present value

[2] Stop Overruled to stop

[3] Jogging Overruled to jog speed

[4] Max. speed Overruled to max. speed

[5] Stop and trip Overruled to stop with subsequent trip

[20] Coast

[21] Coast and trip

3.8.3 6-1* Analog Input 1

Parameters for configuring the scaling and limits for analog input 1 (terminal 53).
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6-10  Terminal 53 Low Voltage

Range: Function:
0.07 V*   [-10.00 - par. 6-11 V] Enter the low voltage value. This analog input scaling value should correspond to the minimum

reference value, set in par.6-14 Terminal 53 Low Ref./Feedb. Value. See also the section Reference

Handling.

6-11  Terminal 53 High Voltage

Range: Function:
10.00 V*   [par. 6-10 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-15 Terminal 53 High Ref./Feedb. Value.

6-12  Terminal 53 Low Current

Range: Function:
0.14 mA*   [0.00 - par. 6-13 mA] Enter the low current value. This reference signal should correspond to the minimum reference

value, set in par.3-02 Minimum Reference. The value must be set at >2 mA in order to activate the

Live Zero Time-out Function in par.6-01 Live Zero Timeout Function.

6-13  Terminal 53 High Current

Range: Function:
20.00 mA*   [par. 6-12 - 20.00 mA] Enter the high current value corresponding to the high reference/feedback set in par. 6-15 Terminal

53 High Ref./Feedb. Value.

6-14  Terminal 53 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current set in

par. 6-10 Terminal 53 Low Voltage and par. 6-12 Terminal 53 Low Current.

6-15  Terminal 53 High Ref./Feedb. Value

Range: Function:
1500.000

Reference-

FeedbackU-

nit*

  [-999999.999 - 999999.999 Refer-

enceFeedbackUnit]

Enter the analog input scaling value that corresponds to the maximum reference feedback value set

in par.6-11 Terminal 53 High Voltage and par.6-13 Terminal 53 High Current.

6-16  Terminal 53 Filter Time Constant

Range: Function:
0.001 s*   [0.001 - 10.000 s] Enter the time constant. This is a first-order digital low pass filter time constant for suppressing

electrical noise in terminal 53. A high time constant value improves dampening but also increases

the time delay through the filter.

This parameter cannot be adjusted while the motor is running.

3.8.4 6-2* Analog Input 2

Parameters for configuring the scaling and limits for analog input 2 (terminal 54).

6-20  Terminal 54 Low Voltage

Range: Function:
0.07 V*   [-10.00 - par. 6-21 V] Enter the low voltage value. This analog input scaling value should correspond to the minimum

reference value, set in par.3-02 Minimum Reference. See also the section Reference Handling.
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6-21  Terminal 54 High Voltage

Range: Function:
10.00 V*   [par. 6-20 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-25 Terminal 54 High Ref./Feedb. Value.

6-22  Terminal 54 Low Current

Range: Function:
0.14 mA*   [0.00 - par. 6-23 mA] Enter the low current value. This reference signal should correspond to the minimum reference

value, set in par.3-02 Minimum Reference. The value must be set at >2 mA in order to activate the

Live Zero Time-out Function in par.6-01 Live Zero Timeout Function.

6-23  Terminal 54 High Current

Range: Function:
20.00 mA*   [par. 6-22 - 20.00 mA] Enter the high current value corresponding to the high reference/feedback value set in

par. 6-25 Terminal 54 High Ref./Feedb. Value.

6-24  Terminal 54 Low Ref./Feedb. Value

Range: Function:
0 Referen-

ceFeedback-

Unit*

  [-999999.999 - 999999.999 Refer-

enceFeedbackUnit]

Enter the analog input scaling value that corresponds to the minimum reference feedback value set

in par.3-02 Minimum Reference.

6-25  Terminal 54 High Ref./Feedb. Value

Range: Function:
1500.000

Reference-

FeedbackU-

nit*

  [-999999.999 - 999999.999 Refer-

enceFeedbackUnit]

Enter the analog input scaling value that corresponds to the maximum reference feedback value set

in par.3-03 Maximum Reference.

6-26  Terminal 54 Filter Time Constant

Range: Function:
0.001 s*   [0.001 - 10.000 s] Enter the time constant. This is a first-order digital low pass filter time constant for suppressing

electrical noise in terminal 54. A high time constant value improves dampening but also increases

the time delay through the filter.

This parameter cannot be adjusted while the motor is running.

3.8.5 6-3* Analog Input 3 MCB 101

Parameter group for configuring the scale and limits for analog input 3 (X30/11) placed on option module MCB 101.

6-30  Terminal X30/11 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-31 V] Sets the analog input scaling value to correspond to the low reference/feedback value (set in par.

6-34 Term. X30/11 Low Ref./Feedb. Value).

6-31  Terminal X30/11 High Voltage

Range: Function:
10.00 V*   [par. 6-30 - 10.00 V] Sets the analog input scaling value to correspond to the high reference/feedback value (set in par.

6-35 Term. X30/11 High Ref./Feedb. Value).
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6-34  Term. X30/11 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Sets the analog input scaling value to correspond to the low voltage value (set in par.6-30 Terminal

X30/11 Low Voltage).

6-35  Term. X30/11 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Sets the analog input scaling value to correspond to the high voltage value (set in par.6-31 Terminal

X30/11 High Voltage).

6-36  Term. X30/11 Filter Time Constant

Range: Function:
0.001 s*   [0.001 - 10.000 s] A 1st order digital low pass filter time constant for suppressing electrical noise on terminal X30/11.

par.6-36 Term. X30/11 Filter Time Constant cannot be changed while the motor is running.

3.8.6 6-4* Analog Input 4 MCB 101

Parameter group for configuring the scale and limits for analog input 4 (X30/12) placed on option module MCB 101.

6-40  Terminal X30/12 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-41 V] Sets the analog input scaling value to correspond to the low reference/feedback value set in par.

6-44 Term. X30/12 Low Ref./Feedb. Value.

6-41  Terminal X30/12 High Voltage

Range: Function:
10.00 V*   [par. 6-40 - 10.00 V] Sets the analog input scaling value to correspond to the high reference/feedback value set in par.

6-45 Term. X30/12 High Ref./Feedb. Value.

6-44  Term. X30/12 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Sets the analog output scaling value to correspond to the low voltage value set in par.6-40 Terminal

X30/12 Low Voltage.

6-45  Term. X30/12 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Sets the analog input scaling value to correspond to the high voltage value set in par.6-41 Terminal

X30/12 High Voltage.

6-46  Term. X30/12 Filter Time Constant

Range: Function:
0.001 s*   [0.001 - 10.000 s] A 1st order digital low pass filter time constant for suppressing electrical noise on terminal X30/12.

par.6-46 Term. X30/12 Filter Time Constant cannot be changed while the motor is running.

3.8.7 6-5* Analog Output 1

Parameters for configuring the scaling and limits for analog output 1, i.e. Terminal 42. Analog outputs are current outputs: 0/4 – 20 mA. Common terminal

(terminal 39) is the same terminal and has the same electrical potential for analog common and digital common connection. Resolution on analog output

is 12 bit.
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6-50  Terminal 42 Output

Option: Function:
Select the function of Terminal 42 as an analog current output. Depending on the selection the

output is either a 0-20 mA or 4-20 mA output. The current value can be read out in LCP in par.

16-65 Analog Output 42 [mA].

[0] * No operation When no signal on the analog output.

[52] MCO 0-20mA

[53] MCO 4-20mA

[100] Output frequency 0 Hz = 0 mA; 100 Hz = 20 mA.

[101] Reference par.3-00 Reference Range [Min - Max] 0% = 0 mA; 100% = 20 mA

par.3-00 Reference Range [-Max - Max] -100% = 0 mA; 0% = 10 mA; +100% = 20 mA

[102] Feedback

[103] Motor current Value is taken from par.16-37 Inv. Max. Current. Inverter max. current (160% current) is equal to

20 mA.

Example: Inverter norm current (11 kW) = 24 A. 160 % = 38.4 A. Motor norm current = 22 A Read-

out 11.46 mA.

20 mA x 22 A
38.4 A = 11.46 mA

In case the norm motor current is equal to 20 mA, the output setting of par.6-52 Terminal 42 Output

Max Scale is:

IVLTMax
 x 100

IMotorNorm
= 38.4 x 100

22 = 175 %

[104] Torque rel to limit The torque setting is related to setting in par.4-16 Torque Limit Motor Mode

[105] Torq relate to rated The torque is related to the motor torque setting.

[106] Power Taken from par.1-20 Motor Power [kW].

[107] Speed Taken from par.3-03 Maximum Reference. 20 mA = value in par.3-03 Maximum Reference

[108] Torque Torque reference related to 160% torque.

[109] Max Out Freq In relation to par.4-19 Max Output Frequency.

[113] PID Clamped Output

[119] Torque % lim

[130] Output freq. 4-20mA 0 Hz = 4 mA, 100 Hz = 20 mA

[131] Reference 4-20mA par.3-00 Reference Range [Min-Max] 0% = 4 mA; 100% = 20 mA

par.3-00 Reference Range [-Max-Max] -100% = 4mA; 0% = 12 mA; +100% = 20 mA

[132] Feedback 4-20mA

[133] Motor cur. 4-20mA Value is taken from par.16-37 Inv. Max. Current. Inverter max. current (160% current) is equal to

20 mA.

Example: Inverter norm current (11 kW) = 24 A. 160 % = 38.4 A. Motor norm current = 22 A Read-

out 11.46 mA.

16 mA x 22 A
38.4 A + 4 mA = 13.17 mA

In case the norm motor current is equal to 20 mA, the output setting of par.6-62 Terminal X30/8

Max. Scale is:

IVLTMax
 x 100

IMotorNorm
= 38.4 x 100

22 = 175 %

[134] Torq.% lim 4-20 mA The torque setting is related to setting in par.4-16 Torque Limit Motor Mode.
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[135] Torq.% nom 4-20 mA The torque setting is related to the motor torque setting.

[136] Power 4-20mA Taken from par.1-20 Motor Power [kW]

[137] Speed 4-20mA Taken from par.3-03 Maximum Reference. 20 mA = Value in par.3-03 Maximum Reference.

[138] Torque 4-20mA Torque reference related to 160% torque.

[139] Bus ctrl. 0-20 mA An output value set from fieldbus process data. The output will work independently of internal

functions in the frequency converter.

[140] Bus ctrl. 4-20 mA An output value set from fieldbus process data. The output will work independently of internal

functions in the frequency converter.

[141] Bus ctrl 0-20mA t.o. par.4-54 Warning Reference Low defines the behaviour of the analog output in case of bus time-

out.

[142] Bus ctrl 4-20mA t.o. par.4-54 Warning Reference Low defines the behaviour of the analog output in case of bus time-

out.

[149] Torque % lim 4-20mA Torque % Lim 4-20mA: Torque reference. par.3-00 Reference Range [Min-Max] 0% = 4 mA; 100%

= 20mA

par.3-00 Reference Range [-Max - Max] -100% = 4 mA; 0% = 12mA; +100% = 20mA

[150] Max Out Fr 4-20mA In relation to par.4-19 Max Output Frequency.

6-51  Terminal 42 Output Min Scale

Range: Function:
0.00 %*   [0.00 - 200.00 %] Scale for the minimum output (0 or 4 mA) of the analogue signal at terminal 42.

Set the value to be the percentage of the full range of the variable selected in par. 6-50 Terminal

42 Output.

6-52  Terminal 42 Output Max Scale

Range: Function:
100.00 %*   [0.00 - 200.00 %] Scale the maximum output of the selected analog signal at terminal 42. Set the value to the maxi-

mum value of the current signal output. Scale the output to give a current lower than 20 mA at full

scale; or 20 mA at an output below 100% of the maximum signal value. If 20 mA is the desired

output current at a value between 0 - 100% of the full-scale output, programme the percentage

value in the parameter, i.e. 50% = 20 mA. If a current between 4 and 20 mA is desired at maximum

output (100%), calculate the percentage value as follows:

20 mA /  desired maximum current x 100 % i.e. 10 mA :  20
10  x 100 =  200 %

�
�
�
�
�
�
�
�
��
�

6-53  Terminal 42 Output Bus Control

Range: Function:
0.00 %*   [0.00 - 100.00 %] Holds the level of Output 42 if controlled by bus.
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6-54  Terminal 42 Output Timeout Preset

Range: Function:
0.00 %*   [0.00 - 100.00 %] Holds the preset level of Output 42.

In case of a bus timeout and a timeout function is selected in par. 6-50 Terminal 42 Output the

output will preset to this level.

3.8.8 6-55 Terminal 42 Output Filter

6-55  Terminal 42 Output Filter

Option: Function:
[0] * Off

[1] On The following readout analogue parameters from selection in par. 6-50 have a filter selected when

par. 6-55 is on:

Selection 0-20 mA 4-20 mA

Motor current (0 - Imax) [103] [133]

Torque limit (0 - Tlim) [104] [134]

Rated torque (0 - Tnom) [105] [135]

Power (0 - Pnom) [106] [136]

Speed (0 - Speedmax) [107] [137]

3.8.9 6-6* Analog Output 2 MCB 101

Analog outputs are current outputs: 0/4 - 20 mA. Common terminal (terminal X30/8) is the same terminal and electrical potential for analog common

connection. Resolution on analog output is 12 bit.

6-60  Terminal X30/8 Output

Option: Function:
Select the function of Terminal X30/8 as an analog current output. Depending on the selection the

output is either a 0-20 mA or 4-20 mA output. The current value can be read out in LCP in par.

16-65 Analog Output 42 [mA].

[0] * No operation When no signal on the analog output.

[52] MCO 0-20mA

[100] Output frequency 0 Hz = 0 mA; 100 Hz = 20 mA.

[101] Reference par.3-00 Reference Range [Min - Max] 0% = 0 mA; 100% = 20 mA

par.3-00 Reference Range [-Max - Max] -100% = 0 mA; 0% = 10 mA; +100% = 20 mA

[102] Feedback

[103] Motor current Value is taken from par.16-37 Inv. Max. Current. Inverter max. current (160% current) is equal to

20 mA.

Example: Inverter norm current (11 kW) = 24 A. 160 % = 38.4 A. Motor norm current = 22 A Read-

out 11.46 mA.

20 mA x 22 A
38.4 A = 11.46 mA

In case the norm motor current is equal to 20 mA, the output setting of par.6-62 Terminal X30/8

Max. Scale is:

IVLTMax
 x 100

IMotorNorm
= 38.4 x 100

22 = 175 %

[104] Torque rel to limit The torque setting is related to setting in par.4-16 Torque Limit Motor Mode.
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[105] Torq relate to rated The torque is related to the motor torque setting.

[106] Power Taken from par.1-20 Motor Power [kW].

[107] Speed Taken from par.3-03 Maximum Reference. 20 mA = value in par.3-03 Maximum Reference

[108] Torque Torque reference related to 160% torque.

[109] Max Out Freq In relation to par.4-19 Max Output Frequency.

[113] PID Clamped Output

[119] Torque % lim

[130] Output freq. 4-20mA 0 Hz = 4 mA, 100 Hz = 20 mA

[131] Reference 4-20mA par.3-00 Reference Range [Min-Max] 0% = 4 mA; 100% = 20 mA

par.3-00 Reference Range [-Max-Max] -100% = 4mA; 0% = 12 mA; +100% = 20 mA

[132] Feedback 4-20mA

[133] Motor cur. 4-20mA Value is taken from par.16-37 Inv. Max. Current. Inverter max. current (160% current) is equal to

20 mA.

Example: Inverter norm current (11 kW) = 24 A. 160 % = 38.4 A. Motor norm current = 22 A Read-

out 11.46 mA.

16 mA x 22 A
38.4 A = 9.17 mA

In case the norm motor current is equal to 20 mA, the output setting of par.6-62 Terminal X30/8

Max. Scale is:

IVLTMax
 x 100

IMotorNorm
= 38.4 x 100

22 = 175 %

[134] Torq.% lim 4-20 mA The torque setting is related to setting in par.4-16 Torque Limit Motor Mode.

[135] Torq.% nom 4-20 mA The torque setting is related to the motor torque setting.

[136] Power 4-20mA Taken from par.1-20 Motor Power [kW]

[137] Speed 4-20mA Taken from par.3-03 Maximum Reference. 20 mA = Value in par.3-03 Maximum Reference.

[138] Torque 4-20mA Torque reference related to 160% torque.

[139] Bus ctrl. 0-20 mA An output value set from fieldbus process data. The output will work independently of internal

functions in the frequency converter.

[140] Bus ctrl. 4-20 mA An output value set from fieldbus process data. The output will work independently of internal

functions in the frequency converter.

[141] Bus ctrl 0-20mA t.o. par.4-54 Warning Reference Low defines the behaviour of the analog output in case of bus time-

out.

[142] Bus ctrl 4-20mA t.o. par.4-54 Warning Reference Low defines the behaviour of the analog output in case of bus time-

out.

[149] Torque % lim 4-20mA Torque % Lim 4-20mA: Torque reference. par.3-00 Reference Range [Min-Max] 0% = 4 mA; 100%

= 20mA

par.3-00 Reference Range [-Max - Max] -100% = 4 mA; 0% = 12mA; +100% = 20mA

[150] Max Out Fr 4-20mA In relation to par.4-19 Max Output Frequency.

6-61  Terminal X30/8 Min. Scale

Range: Function:
0.00 %*   [0.00 - 200.00 %] Scales the minimum output of the selected analog signal on terminal X30/8. Scale the minimum

value as a percentage of the maximum signal value, i.e. 0 mA (or 0 Hz) is desired at 25% of the

maximum output value and 25% is programmed. The value can never be higher than the corre-

sponding setting in par. 6-62 Terminal X30/8 Max. Scale if value is below 100%.

This parameter is active when option module MCB 101 is mounted in the frequency converter.
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6-62  Terminal X30/8 Max. Scale

Range: Function:
100.00 %*   [0.00 - 200.00 %] Scales the maximum output of the selected analog signal on terminal X30/8. Scale the value to the

desired maximum value of the current signal output. Scale the output to give a lower current than

20 mA at full scale or 20 mA at an output below 100% of the maximum signal value. If 20 mA is

the desired output current at a value between 0 - 100% of the ful-scale output, program the per-

centage value in the parameter, i.e. 50% = 20 mA. If a current between 4 and 20 mA is desired at

maximum output (100%), calculate the percentage value as follows:

20 mA /  desired maximum current x 100 % i.e. 10 mA :  20 4
10  x 100 =  160 %

3.8.10 6-63 Terminal X30/8 Bus Control

6-63  Terminal X30/8 Bus Control

Range: Function:
0.00 %*   [0.00 - 100.00 %] Holds the level of Output X30/8 if controlled by bus.

3.8.11 6-64 Terminal X30/8 Output Timeout Preset

6-64  Terminal X30/8 Output Timeout Preset

Range: Function:
0.00 %*   [0.00 - 100.00 %] Holds the preset level of Output X30/8.

In case of a bus timeout and a timeout function is selected in par. 6-60, Terminal X30/8 Output,

the output will preset to this level.

3.8.12 6-7* Analog Output 3

Parameters for configuring the scaling and limits for analog output 3, Terminal X45/1 and X45/2. Analog outputs are current outputs: 0/4 – 20 mA.

Resolution on analog output is 11 bit.

6-70  Terminal X45/1 Output

Option: Function:
Select the function of Terminal X45/1 as an analog current output.

[0] No operation When no signal on the analog output.

[52] MCO 305 0-20 mA

[53] MCO 305 4-20 mA

[100] Output frequency 0-20 mA 0 Hz = 0 mA; 100 Hz = 20 mA.

[101] Reference 0-20 mA Par. 3-00 [Min - Max] 0% = 0 mA; 100% = 20 mA

Par. 3-00 [-Max - Max] -100% = 0 mA; 0% = 10 mA; +100% = 20 mA

[102] Feedback

[103] Motor current 0-20 mA Value is taken from par. 16-37. Inverter max. current (160% current) is equal to 20 mA.

Example: Inverter norm current (11 kW) = 24 A. 160 % = 38.4 A. Motor norm current = 22 A Read-

out 11.46 mA.

20 mA x 22 A
38.4 A = 11.46 mA

In case the norm motor current is equal to 20 mA, the output setting of par. 6-52 is:

IVLTMax
 x 100

IMotorNorm
= 38.4 x 100

22 = 175 %

[104] Torque rel to lim 0-20 mA The torque setting is related to setting in par. 4-16

3 Parameter descriptions FC 300 Programming Guide

116 MG.33.M5.02 - VLT  is a registered Danfoss trademark

3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 974 of 1387



[105] Torque rel to rated motor torque

0-20 mA

The torque is related to the motor torque setting.

[106] Power 0-20 mA Taken from par. 1-20.

[107] Speed 0-20 mA Taken from par. 3-03. 20 mA = value in par. 3-03

[108] Torque ref. 0-20 mA Torque reference related to 160% torque.

[109] Max Out Freq 0-20 mA In relation to par. 4-19.

[130] Output freq. 4-20 mA 0 Hz = 4 mA, 100 Hz = 20 mA

[131] Reference 4-20 mA Par. 3-00 [Min-Max] 0% = 4 mA; 100% = 20 mA

Par. 3-00 [-Max-Max] -100% = 4mA; 0% = 12 mA; +100% = 20 mA

[132] Feedback 4-20 mA

[133] Motor cur. 4-20 mA Value is taken from par. 16-37. Inverter max. current (160% current) is equal to 20 mA.

Example: Inverter norm current (11 kW) = 24 A. 160 % = 38.4 A. Motor norm current = 22 A Read-

out 11.46 mA.

16 mA x 22 A
38.4 A = 9.17 mA

In case the norm motor current is equal to 20 mA, the output setting of par. 6-52 is:

IVLTMax
 x 100

IMotorNorm
= 38.4 x 100

22 = 175 %

[134] Torque % lim. 4-20 mA The torque setting is related to setting in par. 4-16.

[135] Torque % nom 4-20 mA The torque setting is related to the motor torque setting.

[136] Power 4-20 mA Taken from par. 1-20

[137] Speed 4-20 mA Taken from par. 3-03. 20 mA = Value in par. 3-03.

[138] Torque 4-20 mA Torque reference related to 160% torque.

[139] Bus ctrl. 0-20 mA An output value set from fieldbus process data. The output will work independently of internal

functions in the frequency converter.

[140] Bus ctrl. 4-20 mA An output value set from fieldbus process data. The output will work independently of internal

functions in the frequency converter.

[141] Bus ctrl. 0-20 mA, timeout Par. 4-54 defines the behaviour of the analog output in case of bus time-out.

[142] Bus ctrl. 4-20 mA, timeout Par. 4-54 defines the behaviour of the analog output in case of bus time-out.

[150] Max Out Freq 4-20 mA In relation to par. 4-19.

6-71  Terminal X45/1 Output Min Scale

Range: Function:
0.00%*   [0.00 - 200.00%] Scale the minimum output of the selected analog signal at terminal X45/1, as a percentage of the

maximum signal value. E.g. if 0 mA (or 0 Hz) is desired at 25% of the maximum output value, then

programme 25%. Scaling values up to 100% can never be higher than the corresponding setting

in par. 6-72.

6-72  Terminal X45/1 Output Max Scale

Range: Function:
100%*   [0.00 - 200.00%] Scale the maximum output of the selected analog signal at terminal X45/1. Set the value to the

maximum value of the current signal output. Scale the output to give a current lower than 20 mA

at full scale; or 20 mA at an output below 100% of the maximum signal value. If 20 mA is the desired

output current at a value between 0 - 100% of the full-scale output, programme the percentage

value in the parameter, i.e. 50% = 20 mA. If a current between 4 and 20 mA is desired at maximum

output (100%), calculate the percentage value as follows (example where desired max. output is

10 mA):

IRANGE mA
IDESIRED MAX mA  x 100 % = 20  4 mA

10 mA  x 100 %  =  160 %
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6-73  Terminal X45/1 Output Bus Control

Range: Function:
0.00%*   [0.00 - 100.00%] Holds the level of Analog Output 3 (terminal X45/1) if controlled by bus.

6-74  Terminal X45/1 Output Timeout Preset

Range: Function:
0.00%*   [0.00 - 100.00%] Holds the preset level of Analog Output 3 (terminal X45/1).

In case of a bus timeout and a timeout function is selected in par. 6-70 the output will preset to this

level.

3.8.13 6-8* Analog Output 4

Parameters for configuring the scaling and limits for analog output 4. Terminal X45/3 and X45/4. Analog outputs are current outputs: 0/4 – 20 mA.

Resolution on analog output is 11 bit.

6-80  Terminal X45/3 Output

Option: Function:
Select the function of Terminal X45/3 as an analog current output.

[0] * No operation Same selections available as for par. 6-70

6-81  Terminal X45/3 Output Min Scale

Option: Function:
[0.00%] * 0.00 - 200.00% Scales the minimum output of the selected analog signal on terminal X45/3. Scale the minimum

value as a percentage of the maximum signal value, i.e. 0 mA (or 0 Hz) is desired at 25% of the

maximum output value and 25% is programmed. The value can never be higher than the corre-

sponding setting in par. 6-82 if value is below 100%.

This parameter is active when option module MCB 113 is mounted in the frequency converter.

6-82  Terminal X45/3 Output Max Scale

Option: Function:
[0.00%] * 0.00 - 200.00% Scales the maximum output of the selected analog signal on terminal X45/3. Scale the value to the

desired maximum value of the current signal output. Scale the output to give a lower current than

20 mA at full scale or 20 mA at an output below 100% of the maximum signal value. If 20 mA is

the desired output current at a value between 0 - 100% of the ful-scale output, program the per-

centage value in the parameter, i.e. 50% = 20 mA. If a current between 4 and 20 mA is desired at

maximum output (100%), calculate the percentage value as follows (example where desired max.

output is 10 mA):

IRANGE mA
IDESIRED MAX mA  x 100 % = 20  4 mA

10 mA  x 100 %  =  160 %
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6-83  Terminal X45/3 Output Bus Control

Option: Function:
[0.00%] * 0.00 - 100.00% Holds the level of output 4 (X45/3) if controlled by bus.

6-84  Terminal X45/3 Output Timeout Preset

Option: Function:
[0.00%] * 0.00 - 100.00% Holds the present level of output 4 (X45/3). In case of a bus timeout and a timeout function is

selected in par. 6-80 the output will preset to this level.

3.9 Parameters: Controllers

3.9.1 7-** Controllers

Parameter group for configuring application controls.

3.9.2 7-0* Speed PID Ctrl.

Parameters for configuring the speed PID control.

7-00  Speed PID Feedback Source

Option: Function:
Select the encoder for closed loop feedback.

The feedback may come from a different encoder (typically mounted on the application itself) than

the motor mounted encoder feedback selected in par.1-02 Flux Motor Feedback Source.

This parameter cannot be adjusted while the motor is running.

[0] * Motor feedb. P1-02

[1] 24V encoder

[2] MCB 102

[3] MCB 103

[5] MCO Encoder 2

[6] Analog input 53

[7] Analog input 54

[8] Frequency input 29

[9] Frequency input 33

NB!

If separate encoders are used (FC 302 only) the ramp settings parameters in the following groups: 3-4*, 3-5*, 3-6*, 3-7* and 3-8*

must be adjusted according to the gear ratio between the two encoders.

7-02  Speed PID Proportional Gain

Range: Function:
0 N/A*   [0.000 - 1.000 N/A] Enter the speed controller proportional gain. The proportional gain amplifies the error (i.e. the de-

viation between the feedback signal and the set-point). This parameter is used with par.

1-00 Configuration Mode Speed open loop [0] and Speed closed loop [1] control. Quick control is

obtained at high amplification. However if the amplification is too great, the process may become

unstable.

Use this parameter for values with three decimals. For a selection with four decimals, use par. 3-83.
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7-03  Speed PID Integral Time

Range: Function:
8.0 ms*   [2.0 - 20000.0 ms] Enter the speed controller integral time, which determines the time the internal PID control takes

to correct errors. The greater the error, the more quickly the gain increases. The integral time causes

a delay of the signal and therefore a dampening effect, and can be used to eliminate steady state

speed error. Obtain quick control through a short integral time, though if the integral time is too

short, the process becomes unstable. An excessively long integral time disables the integral action,

leading to major deviations from the required reference, since the process regulator takes too long

to regulate errors. This parameter is used with Speed open loop [0] and Speed closed loop [1]

control, set in par.1-00 Configuration Mode.

7-04  Speed PID Differentiation Time

Range: Function:
30.0 ms*   [0.0 - 200.0 ms] Enter the speed controller differentiation time. The differentiator does not react to constant error.

It provides gain proportional to the rate of change of the speed feedback. The quicker the error

changes, the stronger the gain from the differentiator. The gain is proportional with the speed at

which errors change. Setting this parameter to zero disables the differentiator. This parameter is

used with par.1-00 Configuration Mode Speed closed loop [1] control.

7-05  Speed PID Diff. Gain Limit

Range: Function:
5.0 N/A*   [1.0 - 20.0 N/A] Set a limit for the gain provided by the differentiator. Since the differential gain increases at higher

frequencies, limiting the gain may be useful. For example, set up a pure D-link at low frequencies

and a constant D-link at higher frequencies. This parameter is used with par.1-00 Configuration

Mode Speed closed loop [1] control.

7-06  Speed PID Lowpass Filter Time

Range: Function:
10.0 ms*   [1.0 - 100.0 ms] Set a time constant for the speed control low-pass filter. The low-pass filter improves steady-state

performance and dampens oscillations on the feedback signal. This is an advantage if there is a

great amount on noise in the system, see illustration below. For example, if a time constant ( ) of

100 ms is programmed, the cut-off frequency for the low-pass filter will be 1/0.1= 10 RAD/sec.,

corresponding to (10/2 x ) = 1.6 Hz. The PID regulator only regulates a feedback signal that varies

by a frequency of less than 1.6 Hz. If the feedback signal varies by a higher frequency than 1.6 Hz,

the PID regulator does not react.

Practical settings of par.7-06 Speed PID Lowpass Filter Time taken from the number of pulses per

revolutions from encoder:

Encoder PPR par.7-06 Speed PID Lowpass Filter Time

512 10 ms

1024 5 ms

2048 2 ms

4096 1 ms

Note that severe filtering can be detrimental to dynamic performance.

This parameter is used with par.1-00 Configuration Mode Speed closed loop [1] and Torque [2]

control.

The filter time in flux sensorless must be adjusted to 3-5 ms.
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7-07  Speed PID Feedback Gear Ratio

Range: Function:
1.0000 N/

A*

  [0.0001 - 32.0000 N/A]

7-08  Speed PID Feed Forward Factor

Range: Function:
0 %*   [0 - 500 %] The reference signal bypasses the speed controller by the amount specified. This feature increases

the dynamic performance of the speed control loop.

3.9.3 7.1* Torque PI Control

Parameters for configuring the torque PI control in torque open loop (par.1-00 Configuration Mode).

7-12  Torque PI Proportional Gain

Range: Function:
100 %*   [0 - 500 %] Enter the proportional gain value for the torque controller. Selection of a high value makes the

controller react faster. Too high a setting leads to controller instability.
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7-13  Torque PI Integration Time

Range: Function:
0.020 s*   [0.002 - 2.000 s] Enter the integration time for the torque controller. Selection of a low value makes the controller

react faster. Too low a setting leads to control instability.

3.9.4 7-2* Process Ctrl. Feedb.

Select the feedback sources for the Process PID Control, and how this feedback should be handled.

7-20  Process CL Feedback 1 Resource

Option: Function:
The effective feedback signal is made up of the sum of up to two different input signals.

Select which frequency converter input should be treated as the source of the first of these signals.

The second input signal is defined in par.7-22 Process CL Feedback 2 Resource.

[0] * No function

[1] Analog input 53

[2] Analog input 54

[3] Frequency input 29

[4] Frequency input 33

[7] Analog input X30/11

[8] Analog input X30/12

7-22  Process CL Feedback 2 Resource

Option: Function:
The effective feedback signal is made up of the sum of up to two different input signals. Select

which frequency converter input should be treated as the source of the second of these signals. The

first input signal is defined in par. 7-21.

[0] * No function

[1] Analog input 53

[2] Analog input 54

[3] Frequency input 29

[4] Frequency input 33

[7] Analog input X30/11

[8] Analog input X30/12

3.9.5 7-3* Process PID Ctrl. 

Parameters for configuring the Process PID control.

7-30  Process PID Normal/ Inverse Control

Option: Function:
Normal and inverse control are implemented by introducing a difference between the reference

signal and the feedback signal.

[0] * Normal Sets process control to increase the output frequency.

[1] Inverse Sets process control to reduce the output frequency.

7-31  Process PID Anti Windup

Option: Function:
[0] Off Ceases regulation of an error when the output frequency can no longer be adjusted.
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[1] * On Continues regulation of an error even when the output frequency cannot be increased or decreased.

7-32  Process PID Start Speed

Range: Function:
0 RPM*   [0 - 6000 RPM] Enter the motor speed to be attained as a start signal for commencement of PID control. When the

power is switched on, the frequency converter will commence ramping and then operate under

speed open loop control. Thereafter, when the Process PID start speed is reached, the frequency

converter will change over to Process PID control.

7-33  Process PID Proportional Gain

Range: Function:
0.01 N/A*   [0.00 - 10.00 N/A] Enter the PID proportional gain. The proportional gain multiplies the error between the set point

and the feedback signal.

7-34  Process PID Integral Time

Range: Function:
10000.00

s*

  [0.01 - 10000.00 s] Enter the PID integral time. The integrator provides an increasing gain at a constant error between

the set point and the feedback signal. The integral time is the time needed by the integrator to reach

the same gain as the proportional gain.

7-35  Process PID Differentiation Time

Range: Function:
0.00 s*   [0.00 - 10.00 s] Enter the PID differentiation time. The differentiator does not react to a constant error, but provides

a gain only when the error changes. The shorter the PID differentiation time, the stronger the gain

from the differentiator.

7-36  Process PID Diff. Gain Limit

Range: Function:
5.0 N/A*   [1.0 - 50.0 N/A] Enter a limit for the differentiator gain (DG). If there is no limit, the DG will increase when there are

fast changes. Limit the DG to obtain a pure differentiator gain at slow changes and a constant

differentiator gain where fast changes occur.

7-38  Process PID Feed Forward Factor

Range: Function:
0 %*   [0 - 500 %] Enter the PID feed forward (FF) factor. The FF factor sends a constant fraction of the reference

signal to bypass the PID control, so the PID control only affects the remaining fraction of the control

signal. Any change to this parameter will thus affect the motor speed. When the FF factor is activated

it provides less overshoot, and high dynamics when changing the set point. par.7-38 Process PID

Feed Forward Factor is active when par.1-00 Configuration Mode is set to [3] Process.

7-39  On Reference Bandwidth

Range: Function:
5 %*   [0 - 200 %] Enter the On Reference bandwidth. When the PID Control Error (the difference between the refer-

ence and the feedback) is less than the set value of this parameter the On Reference status bit is

high, i.e. =1.

3.9.6 7-4* Advanced Process PID Ctrl.

7-40  Process PID I-part Reset

Option: Function:
[0] * No
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[1] Yes Select Yes [1] to reset the I-part of the process PID controller. The selection will automatically revert

to No [0].

7-41  Process PID Output Neg. Clamp

Range: Function:
-100 %*   [-100 - par. 7-42 %] Enter a negative limit for the process PID controller output.

7-42  Process PID Output Pos. Clamp

Range: Function:
100 %*   [par. 7-41 - 100 %] Enter a positive limit for the process PID controller output.

7-43  Process PID Gain Scale at Min. Ref.

Range: Function:
100 %*   [0 - 100 %] Enter a scaling percentage to apply to the process PID output when operating at the minimum

reference. The scaling percentage will be adjusted linearly between the scale at min. ref. (par. 7-43)

and the scale at max. ref. (par. 7-44).

7-44  Process PID Gain Scale at Max. Ref.

Range: Function:
100 %*   [0 - 100 %] Enter a scaling percentage to apply to the process PID output when operating at the maximum

reference. The scaling percentage will be adjusted linearly between the scale at min. ref. (par. 7-43)

and the scale at max. ref. (par. 7-44).

7-45  Process PID Feed Fwd Resource

Option: Function:
[0] * No function Select which drive input should be used as the feed forward factor. The FF factor is added directly

to the output of the PID controller. This increases dynamic performance.

[1] Analog input 53

[2] Analog input 54

[7] Frequency input 29

[8] Frequency input 33

[11] Local bus reference

[20] Digital pot.meter

[21] Analog input X30-11

[22] Analog input X30-12

7-46  Process PID Feed Fwd Normal/ Inv. Ctrl.

Option: Function:
[0] * Normal Select Normal [0] to set the feed forward factor to treat the FF resource as a positive value.

[1] Inverse Select Inverse [1] to treat the FF resource as a negative value.

7-49  Process PID Output Normal/ Inv. Ctrl.

Option: Function:
[0] * Normal Select Normal [0] to use the resulting output from the process PID controller as is.

[1] Inverse Select Inverse [1] to invert the resulting output from the process PID controller. This operation is

performed after the feed forward factor is applied.
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3.9.7 7-5* Position PID Ctrl.

7-50  Process PID Extended PID

Option: Function:
[0] Disabled Disables the process PID controller.

[1] * Enabled Enables the process PID controller.

7-51  Process PID Feed Fwd Gain

Range: Function:
1.00 N/A*   [0.00 - 100.00 N/A]

7-52  Process PID Feed Fwd Ramp up

Range: Function:
0.01 s*   [0.01 - 10.00 s]

7-53  Process PID Feed Fwd Ramp down

Range: Function:
0.01 s*   [0.01 - 10.00 s]

7-56  Process PID Ref. Filter Time

Range: Function:
0.001 s*   [0.001 - 1.000 s] Set a time constant for the reference first order low-pass filter. The low-pass filter improves steady-

state performance and dampens oscillations on the reference/feedback signals. However severe

filtering can be detrimental to dynamic performance.

7-57  Process PID Fb. Filter Time

Range: Function:
0.001 s*   [0.001 - 1.000 s] Set a time constant for the feedback first order low-pass filter. The low-pass filter improves steady-

state performance and dampens oscillations on the reference/feedback signals. However severe

filtering can be detrimental to dynamic performance.

3.10 Parameters: Communications and Options

3.10.1 8-** Comm. and Options 

Parameter group for configuring communications and options.

3.10.2 8-0* General Settings

General settings for communications and options.

8-01  Control Site

Option: Function:
The setting in this parameter overrides the settings in par.8-50 Coasting Select to par.8-56 Preset

Reference Select.

[0] * Digital and ctrl.word Control by using both digital input and control word.

[1] Digital only Control by using digital inputs only.

[2] Controlword only Control by using control word only.
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8-02  Control Word Source
Select the source of the control word: one of two serial interfaces or four installed options. During initial power-up, the frequency converter automatically

sets this parameter to Option A [3] if it detects a valid fieldbus option installed in slot A. If the option is removed, the frequency converter detects a

change in the configuration, sets par.8-02 Control Word Source back to default setting FC RS485, and the frequency converter then trips. If an option

is installed after initial power-up, the setting of par.8-02 Control Word Source will not change but the frequency converter will trip and display: Alarm

67 Option Changed.

This parameter cannot be adjusted while the motor is running.

Option: Function:
[0] None

[1] FC RS485

[2] FC USB

[3] * Option A

[4] Option B

[5] Option C0

[6] Option C1

[30] External Can

8-03  Control Word Timeout Time

Range: Function:
1.0 s*   [0.1 - 18000.0 s] Enter the maximum time expected to pass between the reception of two consecutive telegrams. If

this time is exceeded, it indicates that the serial communication has stopped. The function selected

in par.8-04 Control Word Timeout Function will then be carried out. The time-out counter is triggered

by a valid control word.

8-04  Control Word Timeout Function
Select the time-out function. The time-out function activates when the control word fails to be updated within the time period specified in par.

8-03 Control Word Timeout Time.

Option: Function:
[0] * Off Resumes control via serial bus (Fieldbus or standard) using the most recent control word.

[1] Freeze output Freezes output frequency until communication resumes.

[2] Stop Stops with auto restart when communication resumes.

[3] Jogging Runs the motor at JOG frequency until communication resumes.

[4] Max. speed Runs the motor at maximum frequency until communication resumes.

[5] Stop and trip Stops the motor, then resets the frequency converter in order to restart: via the fieldbus, via the

reset button on the LCP or via a digital input.

[7] Select setup 1 Changes the set-up upon reestablishment of communication following a control word time-out. If

communication resumes causing the time-out situation to disappear, par.8-05 End-of-Timeout

Function defines whether to resume the set-up used before the time-out or to retain the set-up

endorsed by the time-out function.

[8] Select setup 2 See [7] Select setup 1

[9] Select setup 3 See [7] Select setup 1

[10] Select setup 4 See [7] Select setup 1

NB!

The following configuration is required in order to change the set-up after a time-out:

Set par.0-10 Active Set-up to [9] Multi set-up and select the relevant link in par.0-12 This Set-up Linked to.
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8-05  End-of-Timeout Function

Option: Function:
Select the action after receiving a valid control word following a time-out. This parameter is active

only when par. 8-04 Control Timeout Function is set to [Set-up 1-4].

[0] Hold set-up Retains the set-up selected in par. 8-04 Control Timeout Function and displays a warning, until

par. 8-06 Reset Control Timeout toggles. Then the frequency converter resumes its original set-up.

[1] * Resume set-up Resumes the set-up active prior to the time-out.

8-06  Reset Control Word Timeout
This parameter is active only when Hold set-up [0] has been selected in par.8-05 End-of-Timeout Function.

Option: Function:
[0] * Do not reset Retains the set-up specified in par.8-04 Control Word Timeout Function, following a control word

time-out.

[1] Do reset Returns the frequency converter to the original set-up following a control word time-out. The fre-

quency converter performs the reset and then immediately reverts to the Do not reset [0] setting

8-07  Diagnosis Trigger

Option: Function:
This parameter enables and controls the frequency converter diagnosis function and permits ex-

pansion of the diagnosis data to 24 byte.

NB!

This is only valid for Profibus.

- Disable [0]: Do not send extended diagnosis data even if they appear in the frequency

converter.

- Trigger on alarms [1]: Send extended diagnosis data when one or more alarms appear in

alarm par. 16-90 Alarm Word or par.9-53 Profibus Warning Word.

- Trigger alarms/warn. [2]: Send extended diagnosis data if one or more alarms or warnings

appear in alarm par. 16-90 Alarm Word, par.9-53 Profibus Warning Word, or warning

par. 16-92 Warning Word.
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The content of the extended diagnosis frame is as follows:

Byte Content Description
0 - 5 Standard DP Diagnose Data Standard DP Diagnose Data
6 PDU length xx Header of extended diagnostic data
7 Status type = 0x81 Header of extended diagnostic data
8 Slot = 0 Header of extended diagnostic data
9 Status info = 0 Header of extended diagnostic data
10 - 13 VLT par. 16-92 Warning

Word
VLT warning word

14 - 17 VLT par.16-03 Status Word VLT status word
18 - 21 VLT par. 16-90 Alarm Word VLT alarm word
22 - 23 VLT par.9-53 Profibus Warn-

ing Word
Communication warning word (Profibus)

Enabling diagnosis may cause increased bus traffic. Diagnosis functions are not supported by all

fieldbus types.

[0] * Disable

[1] Trigger on alarms

[2] Trigger alarm/warn.

3.10.3 8-1* Ctrl. Word Settings

Parameters for configuring the option control word profile.

8-10  Control Word Profile
Select the interpretation of the control and status words corresponding to the installed fieldbus. Only the selections valid for the fieldbus installed in

slot A will be visible in the LCP display.

For guidelines in selection of FC profile [0] and PROFIdrive profile [1] please refer to the Serial communication via RS 485 Interface section.

For additional guidelines in the selection of PROFIdrive profile [1], ODVA [5] and CANopen DSP 402 [7], please refer to the Operating Instructions for

the installed fieldbus.

Option: Function:
[0] * FC profile

[1] PROFIdrive profile

[5] ODVA

[7] CANopen DSP 402

[8] MCO

8-13  Configurable Status Word STW

Option: Function:
This parameter enables configuration of bits 12 – 15 in the status word.

[0] No function

[1] * Profile Default Function corresponds to the profile default selected in par. 8-10 Control Profile.

[2] Alarm 68 Only Only set in case of an Alarm 68.

[3] Trip excl Alarm 68 Set in case of a trip, except if the trip is executed by an Alarm 68.

[16] T37 DI status The bit indicates the status of terminal 37.

“0” indicates T37 is low (safe stop)

“1” indicates T37 is high (normal)

8-14  Configurable Control Word CTW

Option: Function:
Selection of control word bit 10 if it is active low or active high

[0] None

[1] * Profile default
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[2] CTW Valid, active low

3.10.4 8-3* FC Port Settings

Parameters for configuring the FC Port.

8-30  Protocol

Option: Function:
[0] * FC

[1] FC MC Select the protocol for the FC (standard) port.

[2] Modbus RTU

8-31  Address

Range: Function:
1. N/A*   [1. - 126. N/A] Enter the address for the FC (standard) port.

Valid range: 1 - 126.

8-32  FC Port Baud Rate

Option: Function:
[0] 2400 Baud Baud rate selection for the FC (standard) port.

[1] 4800 Baud

[2] * 9600 Baud

[3] 19200 Baud

[4] 38400 Baud

[5] 57600 Baud

[6] 76800 Baud

[7] 115200 Baud

8-35  Minimum Response Delay

Range: Function:
10 ms*   [1 - 10000. ms] Specify the minimum delay time between receiving a request and transmitting a response. This is

used for overcoming modem turnaround delays.

8-36  Max Response Delay

Range: Function:
10001. ms*   [11. - 10001 ms] Specify the maximum permissible delay time between transmitting a request and receiving a re-

sponse. Exceeding this delay time will cause control word time-out.

8-37  Max Inter-Char Delay

Range: Function:
25.00 ms*   [0.00 - 35.00 ms] Specify the maximum permissible time interval between receipt of two bytes. This parameter acti-

vates time-out if transmission is interrupted.

This parameter is active only when par.8-30 Protocol is set to FC MC [1] protocol.

8-40  Telegram selection

Option: Function:
[1] * Standard telegram 1

[101] PPO 1 Enables use of freely configurable telegrams or standard telegrams for the FC port.

[102] PPO 2

[103] PPO 3

[104] PPO 4
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[105] PPO 5

[106] PPO 6

[107] PPO 7

[108] PPO 8

[200] Custom telegram 1

3.10.5 8-5* Digital/Bus

Parameters for configuring the control word Digital/Bus merging.

8-50  Coasting Select

Option: Function:
Select control of the coasting function via the terminals (digital input) and/or via the bus.

[0] Digital input

[1] Bus Activates Start command via the serial communication port or fieldbus option.

[2] Logic AND Activates Start command via the fieldbus/serial communication port, AND additionally via one of the

digital inputs.

[3] * Logic OR Activates Start command via the fieldbus/serial communication port OR via one of the digital inputs.

NB!

This parameter is active only when par.8-01 Control Site is set to [0] Digital and control word.

8-51  Quick Stop Select
Select control of the Quick Stop function via the terminals (digital input) and/or via the bus.

Option: Function:
[0] Digital input

[1] Bus

[2] Logic AND

[3] * Logic OR

NB!

This parameter is active only when par.8-01 Control Site is set to [0] Digital and control word.

8-52  DC Brake Select

Option: Function:
Select control of the DC brake via the terminals (digital input) and/or via the fieldbus.

[0] Digital input

[1] Bus Activates Start command via the serial communication port or fieldbus option.

[2] Logic AND Activates Start command via the fieldbus/serial communication port, AND additionally via one of the

digital inputs.

[3] * Logic OR Activates Start command via the fieldbus/serial communication port OR via one of the digital inputs.
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NB!

This parameter is active only when par.8-01 Control Site is set to [0] Digital and control word.

8-53  Start Select

Option: Function:
Select control of the frequency converter start function via the terminals (digital input) and/or via

the fieldbus.

[0] Digital input Activates Start command via a digital input.

[1] Bus Activates Start command via the serial communication port or fieldbus option.

[2] Logic AND Activates Start command via the fieldbus/serial communication port, AND additionally via one of the

digital inputs.

[3] * Logic OR Activates Start command via the fieldbus/serial communication port OR via one of the digital inputs.

NB!

This parameter is active only when par.8-01 Control Site is set to [0] Digital and control word.

8-54  Reversing Select

Option: Function:
[0] Digital input Select control of the frequency converter reverse function via the terminals (digital input) and/or

via the fieldbus.

[1] Bus Activates the Reverse command via the serial communication port or fieldbus option.

[2] Logic AND Activates the Reverse command via the fieldbus/serial communication port, AND additionally via

one of the digital inputs.

[3] * Logic OR Activates the Reverse command via the fieldbus/serial communication port OR via one of the digital

inputs.

NB!

This parameter is only active when par. 8-01 Control Site is set to [0] Digital and control word.

8-55  Set-up Select

Option: Function:
Select control of the frequency converter set-up selection via the terminals (digital input) and/or via

the fieldbus.

[0] Digital input Activates the set-up selection via a digital input.

[1] Bus Activates the set-up selection via the serial communication port or fieldbus option.

[2] Logic AND Activates the set-up selection via the fieldbus/serial communication port, AND additionally via one

of the digital inputs.

[3] * Logic OR Activate the set-up selection via the fieldbus/serial communication port OR via one of the digital

inputs.
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NB!

This parameter is active only when par.8-01 Control Site is set to [0] Digital and control word.

8-56  Preset Reference Select

Option: Function:
Select control of the frequency converter Preset Reference selection via the terminals (digital input)

and/or via the fieldbus.

[0] Digital input Activates Preset Reference selection via a digital input.

[1] Bus Activates Preset Reference selection via the serial communication port or fieldbus option.

[2] Logic AND Activates Preset Reference selection via the fieldbus/serial communication port, AND additionally

via one of the digital inputs.

[3] * Logic OR Activates the Preset Reference selection via the fieldbus/serial communication port OR via one of

the digital inputs.

NB!

This parameter is active only when par.8-01 Control Site is set to [0] Digital and control word.

3.10.6 8-9* Bus Jog

Parameters for configuring the Bus Jog.

8-90  Bus Jog 1 Speed

Range: Function:
100 RPM*   [0 - par. 4-13 RPM] Enter the jog speed. This is a fixed jog speed activated via the serial port or fieldbus option.

8-91  Bus Jog 2 Speed

Range: Function:
200 RPM*   [0 - par. 4-13 RPM] Enter the jog speed. This is a fixed jog speed activated via the serial port or fieldbus option.
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3.11 Parameters: Profibus

3.11.1 9-** Profibus

Parameter group for all Profibus-specific parameters.

9-00  Setpoint

Range: Function:
0 N/A*   [0 - 65535 N/A] This parameter receives cyclical reference from a Master Class 2. If the control priority is set to

Master Class 2, the reference for the frequency converter is taken from this parameter, whereas the

cyclical reference will be ignored.

9-07  Actual Value

Range: Function:
0 N/A*   [0 - 65535 N/A] This parameter delivers the MAV for a Master Class 2. The parameter is valid if the control priority

is set to Master Class 2.

9-15  PCD Write Configuration
Array [10]

Option: Function:
Select the parameters to be assigned to PCD 3 to 10 of the telegrams. The number of available

PCDs depends on the telegram type. The values in PCD 3 to 10 will then be written to the selected

parameters as data values. Alternatively, specify a standard Profibus telegram in par.9-22 Telegram

Selection.

[0] * None

[302] Minimum Reference

[303] Maximum Reference

[312] Catch up/slow Down Value

[341] Ramp 1 Ramp up Time

[342] Ramp 1 Ramp Down Time

[351] Ramp 2 Ramp up Time

[352] Ramp 2 Ramp down Time

[380] Jog Ramp Time

[381] Quick Stop Ramp Time

[411] Motor Speed Low Limit [RPM]

[412] Motor Speed Low Limit [Hz]

[413] Motor Speed High Limit [RPM]

[414] Motor Speed High Limit [Hz]

[416] Torque Limit Motor Mode

[417] Torque Limit Generator Mode

[590] Digital & Relay Bus Control

[593] Pulse Out #27 Bus Control

[595] Pulse Out #29 Bus Control

[597] Pulse Out #X30/6 Bus Control

[653] Terminal 42 Output Bus Control

[663] Terminal X30/8 Bus Control

[673] Terminal X45/1 Bus Control

[683] Terminal X45/3 Bus Control

[890] Bus Jog 1 Speed
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[891] Bus Jog 2 Speed

[1293] Cable Error Length

[1680] Fieldbus CTW 1

[1682] Fieldbus REF 1

[3401] PCD 1 Write to MCO

[3402] PCD 2 Write to MCO

[3403] PCD 3 Write to MCO

[3404] PCD 4 Write to MCO

[3405] PCD 5 Write to MCO

[3406] PCD 6 Write to MCO

[3407] PCD 7 Write to MCO

[3408] PCD 8 Write to MCO

[3409] PCD 9 Write to MCO

[3410] PCD 10 Write to MCO

9-16  PCD Read Configuration
Array [10]

Option: Function:
Select the parameters to be assigned to PCD 3 to 10 of the telegrams. The number of available

PCDs depends on the telegram type. PCDs 3 to 10 contain the actual data values of the selected

parameters. For standard Profibus telegrams, see par.9-22 Telegram Selection.

[0] * None

[1472] VLT Alarm Word

[1473] VLT Warning Word

[1474] VLT Ext. Status Word

[1500] Operating Hours

[1501] Running Hours

[1502] kWh Counter

[1600] Control Word

[1601] Reference [Unit]

[1602] Reference %

[1603] Status Word

[1605] Main Actual Value [%]

[1609] Custom Readout

[1610] Power [kW]

[1611] Power [hp]

[1612] Motor Voltage

[1613] Frequency

[1614] Motor Current

[1615] Frequency [%]

[1616] Torque [Nm]

[1617] Speed [RPM]

[1618] Motor Thermal

[1619] KTY sensor temperature

[1620] Motor Angle

[1622] Torque [%]

[1625] Torque [Nm] High

[1630] DC Link Voltage
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[1632] Brake Energy /s

[1633] Brake Energy /2 min

[1634] Heatsink Temp.

[1635] Inverter Thermal

[1638] SL Controller State

[1639] Control Card Temp.

[1650] External Reference

[1651] Pulse Reference

[1652] Feedback [Unit]

[1653] Digi Pot Reference

[1660] Digital Input

[1661] Terminal 53 Switch Setting

[1662] Analog Input 53

[1663] Terminal 54 Switch Setting

[1664] Analog Input 54

[1665] Analog Output 42 [mA]

[1666] Digital Output [bin]

[1667] Freq. Input #29 [Hz]

[1668] Freq. Input #33 [Hz]

[1669] Pulse Output #27 [Hz]

[1670] Pulse Output #29 [Hz]

[1671] Relay Output [bin]

[1672] Counter A

[1673] Counter B

[1674] Prec. Stop Counter

[1675] Analog In X30/11

[1676] Analog In X30/12

[1677] Analog Out X30/8 [mA]

[1678] Analog Out X45/1 [mA]

[1679] Analog Out X45/3 [mA]

[1684] Comm. Option STW

[1685] FC Port CTW 1

[1690] Alarm Word

[1691] Alarm Word 2

[1692] Warning Word

[1693] Warning Word 2

[1694] Ext. Status Word

[3421] PCD 1 Read from MCO

[3422] PCD 2 Read from MCO

[3423] PCD 3 Read from MCO

[3424] PCD 4 Read from MCO

[3425] PCD 5 Read from MCO

[3426] PCD 6 Read from MCO

[3427] PCD 7 Read from MCO

[3428] PCD 8 Read from MCO

[3429] PCD 9 Read from MCO

[3430] PCD 10 Read from MCO
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[3440] Digital Inputs

[3441] Digital Outputs

[3450] Actual Position

[3451] Commanded Position

[3452] Actual Master Position

[3453] Slave Index Position

[3454] Master Index Position

[3455] Curve Position

[3456] Track Error

[3457] Synchronizing Error

[3458] Actual Velocity

[3459] Actual Master Velocity

[3460] Synchronizing Status

[3461] Axis Status

[3462] Program Status

[3464] MCO 302 Status

[3465] MCO 302 Control

[3470] MCO Alarm Word 1

[3471] MCO Alarm Word 2

9-18  Node Address

Range: Function:
126 N/A*   [0 - 126. N/A] Enter the station address in this parameter or alternatively in the hardware switch. In order to adjust

the station address in par.9-18 Node Address, the hardware switch must be set to 126 or 127 (i.e.

all switches set to ‘on’). Otherwise this parameter will display the actual setting of the switch.

9-22  Telegram Selection
Displays the Profibus telegram configuration.

Option: Function:
[1] Standard telegram 1

[101] PPO 1

[102] PPO 2

[103] PPO 3

[104] PPO 4

[105] PPO 5

[106] PPO 6

[107] PPO 7

[108] * PPO 8 Read only.

[200] Custom telegram 1
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9-23  Parameters for Signals
Array [1000]

Read only

Option: Function:
This parameter contains a list of signals available for selection in par.9-15 PCD Write Configura-

tion and par.9-16 PCD Read Configuration.

[0] * None

[302] Minimum Reference

[303] Maximum Reference

[312] Catch up/slow Down Value

[341] Ramp 1 Ramp up Time

[342] Ramp 1 Ramp Down Time

[351] Ramp 2 Ramp up Time

[352] Ramp 2 Ramp down Time

[380] Jog Ramp Time

[381] Quick Stop Ramp Time

[411] Motor Speed Low Limit [RPM]

[412] Motor Speed Low Limit [Hz]

[413] Motor Speed High Limit [RPM]

[414] Motor Speed High Limit [Hz]

[416] Torque Limit Motor Mode

[417] Torque Limit Generator Mode

[590] Digital & Relay Bus Control

[593] Pulse Out #27 Bus Control

[595] Pulse Out #29 Bus Control

[597] Pulse Out #X30/6 Bus Control

[653] Terminal 42 Output Bus Control

[663] Terminal X30/8 Bus Control

[673] Terminal X45/1 Bus Control

[683] Terminal X45/3 Bus Control

[890] Bus Jog 1 Speed

[891] Bus Jog 2 Speed

[1293] Cable Error Length

[1472] VLT Alarm Word

[1473] VLT Warning Word

[1474] VLT Ext. Status Word

[1500] Operating Hours

[1501] Running Hours

[1502] kWh Counter

[1600] Control Word

[1601] Reference [Unit]

[1602] Reference %

[1603] Status Word

[1605] Main Actual Value [%]

[1609] Custom Readout

[1610] Power [kW]

[1611] Power [hp]
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[1612] Motor Voltage

[1613] Frequency

[1614] Motor Current

[1615] Frequency [%]

[1616] Torque [Nm]

[1617] Speed [RPM]

[1618] Motor Thermal

[1619] KTY sensor temperature

[1620] Motor Angle

[1622] Torque [%]

[1625] Torque [Nm] High

[1630] DC Link Voltage

[1632] Brake Energy /s

[1633] Brake Energy /2 min

[1634] Heatsink Temp.

[1635] Inverter Thermal

[1638] SL Controller State

[1639] Control Card Temp.

[1650] External Reference

[1651] Pulse Reference

[1652] Feedback [Unit]

[1653] Digi Pot Reference

[1660] Digital Input

[1661] Terminal 53 Switch Setting

[1662] Analog Input 53

[1663] Terminal 54 Switch Setting

[1664] Analog Input 54

[1665] Analog Output 42 [mA]

[1666] Digital Output [bin]

[1667] Freq. Input #29 [Hz]

[1668] Freq. Input #33 [Hz]

[1669] Pulse Output #27 [Hz]

[1670] Pulse Output #29 [Hz]

[1671] Relay Output [bin]

[1672] Counter A

[1673] Counter B

[1674] Prec. Stop Counter

[1675] Analog In X30/11

[1676] Analog In X30/12

[1677] Analog Out X30/8 [mA]

[1678] Analog Out X45/1 [mA]

[1679] Analog Out X45/3 [mA]

[1680] Fieldbus CTW 1

[1682] Fieldbus REF 1

[1684] Comm. Option STW

[1685] FC Port CTW 1

[1690] Alarm Word
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[1691] Alarm Word 2

[1692] Warning Word

[1693] Warning Word 2

[1694] Ext. Status Word

[3401] PCD 1 Write to MCO

[3402] PCD 2 Write to MCO

[3403] PCD 3 Write to MCO

[3404] PCD 4 Write to MCO

[3405] PCD 5 Write to MCO

[3406] PCD 6 Write to MCO

[3407] PCD 7 Write to MCO

[3408] PCD 8 Write to MCO

[3409] PCD 9 Write to MCO

[3410] PCD 10 Write to MCO

[3421] PCD 1 Read from MCO

[3422] PCD 2 Read from MCO

[3423] PCD 3 Read from MCO

[3424] PCD 4 Read from MCO

[3425] PCD 5 Read from MCO

[3426] PCD 6 Read from MCO

[3427] PCD 7 Read from MCO

[3428] PCD 8 Read from MCO

[3429] PCD 9 Read from MCO

[3430] PCD 10 Read from MCO

[3440] Digital Inputs

[3441] Digital Outputs

[3450] Actual Position

[3451] Commanded Position

[3452] Actual Master Position

[3453] Slave Index Position

[3454] Master Index Position

[3455] Curve Position

[3456] Track Error

[3457] Synchronizing Error

[3458] Actual Velocity

[3459] Actual Master Velocity

[3460] Synchronizing Status

[3461] Axis Status

[3462] Program Status

[3464] MCO 302 Status

[3465] MCO 302 Control

[3470] MCO Alarm Word 1

[3471] MCO Alarm Word 2
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9-27  Parameter Edit

Option: Function:
Parameters can be edited via Profibus, the standard RS485 interface, or the LCP.

[0] Disabled Disables editing via Profibus.

[1] * Enabled Enables editing via Profibus.

9-28  Process Control

Option: Function:
Process control (setting of Control Word, speed reference, and process data) is possible via either

Profibus or standard fieldbus but not both simultaneously. Local control is always possible via the

LCP. Control via process control is possible via either terminals or fieldbus depending on the settings

in par.8-50 Coasting Select to par.8-56 Preset Reference Select.

[0] Disable Disables process control via Profibus, and enables process control via standard fieldbus or Profibus

Master class 2.

[1] * Enable cyclic master Enables process control via Profibus Master Class 1, and disables process control via standard field-

bus or Profibus Master class 2.

9-44  Fault Message Counter

Range: Function:
0 N/A*   [0 - 65535 N/A] This parameter displays the number of error events stored in par.9-45 Fault Code and par.

9-47 Fault Number. The maximum buffer capacity is eight error events. The buffer and counter are

set to 0 upon reset or power-up.

9-45  Fault Code

Range: Function:
0 N/A*   [0 - 0 N/A] This buffer contains the alarm word for all alarms and warnings that have occurred since last reset

or power-up. The maximum buffer capacity is eight error events.

9-47  Fault Number

Range: Function:
0 N/A*   [0 - 0 N/A] This buffer contains the alarm number (e.g. 2 for live zero error, 4 for mains phase loss) for all

alarms and warnings that have occurred since last reset or power-up. The maximum buffer capacity

is eight error events.

9-52  Fault Situation Counter

Range: Function:
0 N/A*   [0 - 1000 N/A] This parameter displays the number of error events which have occurred since last reset of power-

up.

9-53  Profibus Warning Word

Range: Function:
0 N/A*   [0 - 65535 N/A] This parameter displays Profibus communication warnings. Please refer to the Profibus Operating

Instructions for further information.

Read only
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Bit: Meaning:
0 Connection with DP-master is not ok
1 Not used
2 FDLNDL (Fieldbus Data link Layer) is not ok
3 Clear data command received
4 Actual value is not updated
5 Baudrate search
6 PROFIBUS ASIC is not transmitting
7 Initializing of PROFIBUS is not ok
8 Frequency converter is tripped
9 Internal CAN error
10 Wrong configuration data from PLC
11 Wrong ID sent by PLC
12 Internal error occured
13 Not configured
14 Timeout active
15 Warning 34 active

9-63  Actual Baud Rate

Option: Function:
This parameter displays the actual Profibus baud rate. The Profibus Master automatically sets the

baud rate.

[0] 9,6 kbit/s

[1] 19,2 kbit/s

[2] 93,75 kbit/s

[3] 187,5 kbit/s

[4] 500 kbit/s

[6] 1500 kbit/s

[7] 3000 kbit/s

[8] 6000 kbit/s

[9] 12000 kbit/s

[10] 31,25 kbit/s

[11] 45,45 kbit/s

[255] * No baudrate found

9-64  Device Identification

Range: Function:
0 N/A*   [0 - 0 N/A] This parameter displays the device identification. Please refer to the Operating Instructions for Pro-

fibus, MG33CXYY for further explanation.

9-65  Profile Number

Range: Function:
0 N/A*   [0 - 0 N/A] This parameter contains the profile identification. Byte 1 contains the profile number and byte 2 the

version number of the profile.

NB!

This parameter is not visible via LCP.

9-67  Control Word 1

Range: Function:
0 N/A*   [0 - 65535 N/A] This parameter accepts the Control Word from a Master Class 2 in the same format as PCD 1.
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9-68  Status Word 1

Range: Function:
0 N/A*   [0 - 65535 N/A] This parameter delivers the Status Word for a Master Class 2 in the same format as PCD 2.

9-70  Programming Set-up

Option: Function:
Select the set-up to be edited.

[0] Factory setup Uses default data. This option can be used as a data source to return the other set-ups to a known

state.

[1] Set-up 1 Edits Set-up 1.

[2] Set-up 2 Edits Set-up 2.

[3] Set-up 3 Edits Set-up 3.

[4] Set-up 4 Edits Set-up 4.

[9] * Active Set-up Follows the active set-up selected in par. 0-10 Active Set-up.

This parameter is unique to LCP and fieldbuses. See also par. 0-11 Programming Set-up.

9-71  Profibus Save Data Values

Option: Function:
Parameter values changed via Profibus are not automatically stored in non-volatile memory. Use

this parameter to activate a function that stores parameter values in the EEPROM non-volatile

memory, so changed parameter values will be retained at power-down.

[0] * Off Deactivates the non-volatile storage function.

[1] Store all setups Stores all parameter values for all set-ups in the non-volatile memory. The selection returns to

Off [0] when all parameter values have been stored.

[2] Store all setups Stores all parameter values for all set-ups in the non-volatile memory. The selection returns to

Off [0] when all parameter values have been stored.

9-72  ProfibusDriveReset

Option: Function:
[0] * No action

[1] Power-on reset Resets frequency converter upon power-up, as for power-cycle.

[3] Comm option reset Resets the Profibus option only, useful after changing certain settings in parameter group 9-**, e.g.

par.9-18 Node Address.

When reset, the frequency converter disappears from the fieldbus, which may cause a communi-

cation error from the master.

9-80  Defined Parameters (1)
Array [116]

No LCP access

Read only

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter displays a list of all the defined frequency converter parameters available for Profi-

bus.
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9-81  Defined Parameters (2)
Array [116]

No LCP access

Read only

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter displays a list of all the defined frequency converter parameters available for Profi-

bus.

9-82  Defined Parameters (3)
Array [116]

No LCP access

Read only

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter displays a list of all the defined frequency converter parameters available for Profi-

bus.

9-83  Defined Parameters (4)
Array [116]

No LCP access

Read only

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter displays a list of all the defined frequency converter parameters available for Profi-

bus.

9-84  Defined Parameters (5)

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter displays a list of all the defined frequency converter parameters available for Profi-

bus.

9-90  Changed Parameters (1)
Array [116]

No LCP access

Read only

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter displays a list of all the frequency converter parameters deviating from default set-

ting.

9-91  Changed Parameters (2)
Array [116]

No LCP access

Read only

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter displays a list of all the frequency converter parameters deviating from default set-

ting.

9-92  Changed Parameters (3)
Array [116]

No LCP access

Read only

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter displays a list of all the frequency converter parameters deviating from default set-

ting.
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9-94  Changed Parameters (5)
Array [116]

No LCP Address

Read only

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter displays a list of all the frequency converter parameters deviating from default set-

ting.
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3.12 Parameters: DeviceNet CAN Fieldbus

3.12.1 10-** DeviceNet and CAN Fieldbus

Parameter group for DeviceNet CAN fieldbus parameters.

3.12.2 10-0* Common Settings

Parameter group for configuring common settings for CAN fieldbus options.

10-00  CAN Protocol

Option: Function:
[0] CANopen

[1] * DeviceNet View the active CAN protocol.

NB!

The options depend on installed option.

10-01  Baud Rate Select
Select the fieldbus transmission speed. The selection must correspond to the transmission speed of the master and the other fieldbus nodes.

Option: Function:
[16] 10 Kbps

[17] 20 Kbps

[18] 50 Kbps

[19] 100 Kbps

[20] * 125 Kbps

[21] 250 Kbps

[22] 500 Kbps

10-02  MAC ID

Range: Function:
63. N/A*   [0 - 63. N/A] Selection of station address. Every station connected to the same network must have an unambig-

uous address.

10-05  Readout Transmit Error Counter

Range: Function:
0 N/A*   [0 - 255 N/A] View the number of CAN control transmission errors since the last power-up.

10-06  Readout Receive Error Counter

Range: Function:
0 N/A*   [0 - 255 N/A] View the number of CAN control receipt errors since the last power-up.

10-07  Readout Bus Off Counter

Range: Function:
0 N/A*   [0 - 255 N/A] View the number of Bus Off events since the last power-up.
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3.12.3 10-1* DeviceNet

Parameters specific to the DeviceNet fieldbus.

10-10  Process Data Type Selection

Option: Function:
Select the Instance (telegram) for data transmission. The Instances available are dependent upon

the setting of par. 8-10 Control Profile.

When par. 8-10 Control Profile is set to [0] FC profile, par.10-10 Process Data Type Selection options

[0] and [1] are available.

When par. 8-10 Control Profile is set to [5] ODVA, par.10-10 Process Data Type Selection options

[2] and [3] are available.

Instances 100/150 and 101/151 are Danfoss-specific. Instances 20/70 and 21/71 are ODVA-specific

AC Drive profiles.

For guidelines in telegram selection, please refer to the DeviceNet Operating Instructions.

Note that a change to this parameter will be executed immediately.

[0] * INSTANCE 100/150

[1] INSTANCE 101/151

[2] INSTANCE 20/70

[3] INSTANCE 21/71

10-11  Process Data Config Write
Select the process write data for I/O Assembly Instances 101/151. Elements [2] and [3] of this array can be selected. Elements [0] and [1] of the

array are fixed.

Option: Function:
[0] * None

[302] Minimum Reference

[303] Maximum Reference

[312] Catch up/slow Down Value

[341] Ramp 1 Ramp up Time

[342] Ramp 1 Ramp Down Time

[351] Ramp 2 Ramp up Time

[352] Ramp 2 Ramp down Time

[380] Jog Ramp Time

[381] Quick Stop Ramp Time

[411] Motor Speed Low Limit [RPM]

[412] Motor Speed Low Limit [Hz]

[413] Motor Speed High Limit [RPM]

[414] Motor Speed High Limit [Hz]

[416] Torque Limit Motor Mode

[417] Torque Limit Generator Mode

[590] Digital & Relay Bus Control

[593] Pulse Out #27 Bus Control

[595] Pulse Out #29 Bus Control

[597] Pulse Out #X30/6 Bus Control

[653] Terminal 42 Output Bus Control

[663] Terminal X30/8 Bus Control

[673] Terminal X45/1 Bus Control

[683] Terminal X45/3 Bus Control

[890] Bus Jog 1 Speed

3 Parameter descriptions FC 300 Programming Guide

146 MG.33.M5.02 - VLT  is a registered Danfoss trademark

3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1004 of 1387



[891] Bus Jog 2 Speed

[1293] Cable Error Length

[1680] Fieldbus CTW 1

[1682] Fieldbus REF 1

[3401] PCD 1 Write to MCO

[3402] PCD 2 Write to MCO

[3403] PCD 3 Write to MCO

[3404] PCD 4 Write to MCO

[3405] PCD 5 Write to MCO

[3406] PCD 6 Write to MCO

[3407] PCD 7 Write to MCO

[3408] PCD 8 Write to MCO

[3409] PCD 9 Write to MCO

[3410] PCD 10 Write to MCO

10-12  Process Data Config Read
Select the process read data for I/O Assembly Instances 101/151. Elements [2] and [3] of this array can be selected. Elements [0] and [1] of the array

are fixed.

Option: Function:
[0] * None

[1472] VLT Alarm Word

[1473] VLT Warning Word

[1474] VLT Ext. Status Word

[1500] Operating Hours

[1501] Running Hours

[1502] kWh Counter

[1600] Control Word

[1601] Reference [Unit]

[1602] Reference %

[1603] Status Word

[1605] Main Actual Value [%]

[1609] Custom Readout

[1610] Power [kW]

[1611] Power [hp]

[1612] Motor Voltage

[1613] Frequency

[1614] Motor Current

[1615] Frequency [%]

[1616] Torque [Nm]

[1617] Speed [RPM]

[1618] Motor Thermal

[1619] KTY sensor temperature

[1620] Motor Angle

[1622] Torque [%]

[1625] Torque [Nm] High

[1630] DC Link Voltage

[1632] Brake Energy /s

[1633] Brake Energy /2 min
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[1634] Heatsink Temp.

[1635] Inverter Thermal

[1638] SL Controller State

[1639] Control Card Temp.

[1650] External Reference

[1651] Pulse Reference

[1652] Feedback [Unit]

[1653] Digi Pot Reference

[1660] Digital Input

[1661] Terminal 53 Switch Setting

[1662] Analog Input 53

[1663] Terminal 54 Switch Setting

[1664] Analog Input 54

[1665] Analog Output 42 [mA]

[1666] Digital Output [bin]

[1667] Freq. Input #29 [Hz]

[1668] Freq. Input #33 [Hz]

[1669] Pulse Output #27 [Hz]

[1670] Pulse Output #29 [Hz]

[1671] Relay Output [bin]

[1672] Counter A

[1673] Counter B

[1674] Prec. Stop Counter

[1675] Analog In X30/11

[1676] Analog In X30/12

[1677] Analog Out X30/8 [mA]

[1678] Analog Out X45/1 [mA]

[1679] Analog Out X45/3 [mA]

[1684] Comm. Option STW

[1685] FC Port CTW 1

[1690] Alarm Word

[1691] Alarm Word 2

[1692] Warning Word

[1693] Warning Word 2

[1694] Ext. Status Word

[3421] PCD 1 Read from MCO

[3422] PCD 2 Read from MCO

[3423] PCD 3 Read from MCO

[3424] PCD 4 Read from MCO

[3425] PCD 5 Read from MCO

[3426] PCD 6 Read from MCO

[3427] PCD 7 Read from MCO

[3428] PCD 8 Read from MCO

[3429] PCD 9 Read from MCO

[3430] PCD 10 Read from MCO

[3440] Digital Inputs

[3441] Digital Outputs
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[3450] Actual Position

[3451] Commanded Position

[3452] Actual Master Position

[3453] Slave Index Position

[3454] Master Index Position

[3455] Curve Position

[3456] Track Error

[3457] Synchronizing Error

[3458] Actual Velocity

[3459] Actual Master Velocity

[3460] Synchronizing Status

[3461] Axis Status

[3462] Program Status

[3464] MCO 302 Status

[3465] MCO 302 Control

[3470] MCO Alarm Word 1

[3471] MCO Alarm Word 2

10-13  Warning Parameter

Range: Function:
0 N/A*   [0 - 65535 N/A] View a DeviceNet-specific Warning word. One bit is assigned to every warning. Please refer to the

DeviceNet Operating Instructions (MG.33.DX.YY) for further information.

Bit: Meaning:
0 Bus not active
1 Explicit connection timeout
2 I/O connection
3 Retry limit reached
4 Actual is not updated
5 CAN bus off
6 I/O send error
7 Initialization error
8 No bus supply
9 Bus off
10 Error passive
11 Error warning
12 Duplicate MAC ID Error
13 RX queue overrun
14 TX queue overrun
15 CAN overrun

10-14  Net Reference
Read only from LCP

Option: Function:
Select the reference source in Instance 21/71 and 20/70.

[0] * Off Enables reference via analog/digital inputs.

[1] On Enables reference via the fieldbus.

10-15  Net Control
Read only from LCP

Option: Function:
Select the control source in Instance 21/71 and 20/70.

[0] * Off Enables control via analog/digital inputs.

[1] On Enable control via the fieldbus.
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3.12.4 10-2* COS Filters

Parameters for configuring COS filter settings.

10-20  COS Filter 1

Range: Function:
0 N/A*   [0 - 65535 N/A] Enter the value for COS Filter 1 to set up the filter mask for the Status Word. When operating in

COS (Change-Of-State), this function filters out bits in the Status Word that should not be sent if

they change.

10-21  COS Filter 2

Range: Function:
0 N/A*   [0 - 65535 N/A] Enter the value for COS Filter 2, to set up the filter mask for the Main Actual Value. When operating

in COS (Change-Of-State), this function filters out bits in the Main Actual Value that should not be

sent if they change.

10-22  COS Filter 3

Range: Function:
0 N/A*   [0 - 65535 N/A] Enter the value for COS Filter 3, to set up the filter mask for PCD 3. When operating in COS (Change-

Of-State), this function filters out bits in PCD 3 that should not be sent if they change.

10-23  COS Filter 4

Range: Function:
0 N/A*   [0 - 65535 N/A] Enter the value for COS Filter 4 to set up the filter mask for PCD 4. When operating in COS (Change-

Of-State), this function filters out bits in PCD 4 that should not be sent if they change.

3.12.5 10-3* Parameter Access

Parameter group providing access to indexed parameters and defining programming set-up.

10-30  Array Index

Range: Function:
0 N/A*   [0 - 255 N/A] View array parameters. This parameter is valid only when a DeviceNet fieldbus is installed.

10-31  Store Data Values

Option: Function:
Parameter values changed via DeviceNet are not automatically stored in non-volatile memory. Use

this parameter to activate a function that stores parameter values in the EEPROM non-volatile

memory, so changed parameter values will be retained at power-down.

[0] * Off Deactivates the non-volatile storage function.

[1] Store all setups Stores all parameter values from the active set-up in the non-volatile memory. The selection returns

to Off [0] when all values have been stored.

[2] Store all setups Stores all parameter values for all set-ups in the non-volatile memory. The selection returns to

Off [0] when all parameter values have been stored.

10-32  Devicenet Revision

Range: Function:
0 N/A*   [0 - 65535 N/A] View the DeviceNet revision number. This parameter is used for EDS file creation.
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10-33  Store Always

Option: Function:
[0] * Off Deactivates non-volatile storage of data.

[1] On Stores parameter data received via DeviceNet in EEPROM non-volatile memory as default.

10-39  Devicenet F Parameters
Array [1000]

No LCP access

Range: Function:
0 N/A*   [0 - 0 N/A] This parameter is used to configure the frequency converter via DeviceNet and build the EDS-file.
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3.13 Parameters: Smart Logic Control

3.13.1 13-** Prog. Features

Smart Logic Control (SLC) is essentially a sequence of user defined actions (see par.13-52 SL Controller Action [x]) executed by the SLC when the

associated user defined event (see par.13-51 SL Controller Event [x]) is evaluated as TRUE by the SLC. Events and actions are each numbered and linked

together in pairs (states). This means that when event [0] is fulfilled (attains the value TRUE), action [0] is executed. After this, the conditions of

event [1] will be evaluated and if evaluated TRUE, action [1] will be executed and so on. Only one event will be evaluated at any time. If an event is

evaluated as FALSE, nothing happens (in the SLC) during the current scan interval and no other events will be evaluated. This means that when the SLC

starts, it evaluates event [0] (and only event [0]) each scan interval. Only when event [0] is evaluated TRUE, will the SLC execute action [0] and start

evaluating event [1]. It is possible to programme from 1 to 20 events and actions.

When the last event / action has been executed, the sequence starts over again from event [0] / action [0]. The illustration shows an example with three

event / actions:

Starting and stopping the SLC:

Starting and stopping the SLC can be done by selecting .On [1]. or .Off [0]. in par.13-00 SL Controller Mode. The SLC always starts in state 0 (where it

evaluates event [0]). The SLC starts when the Start Event (defined in par.13-01 Start Event) is evaluated as TRUE (provided that On [1] is selected in

par.13-00 SL Controller Mode). The SLC stops when the Stop Event (par.13-02 Stop Event) is TRUE. par.13-03 Reset SLC resets all SLC parameters and

start programming from scratch.

3.13.2 13-0* SLC Settings

Use the SLC settings to activate, deactivate and reset the Smart Logic Control.

13-00  SL Controller Mode

Option: Function:
[0] * Off Disables the Smart Logic Controller.

[1] On Enables the Smart Logic Controller.

13-01  Start Event

Option: Function:
[0] * False Select the boolean (TRUE or FALSE) input to activate Smart Logic Control.

False [0] enters the fixed value - FALSE

[1] True True [1] enters the fixed value - TRUE.

[2] Running Running [2] The motor is running.
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[3] In range In range [3] The motor is running within the programmed current and speed ranges set in par.

4-50 Warning Current Low to par.4-53 Warning Speed High.

[4] On reference On reference [4] The motor is running on reference.

[5] Torque limit Torque limit [5] The torque limit, set in par.4-16 Torque Limit Motor Mode or par.4-17 Torque Limit

Generator Mode, has been exceeded.

[6] Current limit Current limit [6] The motor current limit, set in par.4-18 Current Limit, has been exceeded.

[7] Out of current range Out of current range [7] The motor current is outside the range set in par.4-18 Current Limit.

[8] Below I low Below I low [8] The motor current is lower than set in par.4-50 Warning Current Low.

[9] Above I high Above I high [9] The motor current is higher than set in par.4-51 Warning Current High.

[10] Out of speed range Out of speed range [10] The speed is outside the range set in par.4-52 Warning Speed Low and

par.4-53 Warning Speed High.

[11] Below speed low Below speed low [11] The output speed is lower than the setting in par.4-52 Warning Speed Low.

[12] Above speed high Above speed high [12] The output speed is higher than the setting in par.4-53 Warning Speed

High.

[13] Out of feedb. range Out of feedb. Range [13] The feedback is outside the range set in par.4-56 Warning Feedback

Low and par.4-57 Warning Feedback High.

[14] Below feedb. low Below feedb. Low [14] The feedback is below the limit set in par.4-56 Warning Feedback Low.

[15] Above feedb. high Above feedb. High [15] The feedback is above the limit set in par.4-57 Warning Feedback High.

[16] Thermal warning Thermal warning [16] The thermal warning turns on when the temperature exceeds the limit in the

motor, the frequency converter, the brake resistor or the thermistor.

[17] Mains out of range Mains out of range [17] The mains voltage is outside the specified voltage range.

[18] Reversing Reversing [18] The output is high when the frequency converter is running counter clockwise (the

logical product of the status bits “running” AND “reverse”).

[19] Warning Warning [19] A warning is active.

[20] Alarm (trip) Alarm (trip) [20] A (trip) alarm is active.

[21] Alarm (trip lock) Alarm (trip lock) [21] A (Trip lock) alarm is active.

[22] Comparator 0 Comparator 0 [22] Use the result of comparator 0.

[23] Comparator 1 Comparator 1 [23] Use the result of comparator 1.

[24] Comparator 2 Comparator 2 [24] Use the result of comparator 2.

[25] Comparator 3 Comparator 3 [25] Use the result of comparator 3.

[26] Logic rule 0 Logic rule 0 [26] Use the result of logic rule 0.

[27] Logic rule 1 Logic rule 1 [27] Use the result of logic rule 1.

[28] Logic rule 2 Logic rule 2 [28] Use the result of logic rule 2.

[29] Logic rule 3 Logic rule 3 [29] Use the result of logic rule 3.

[33] Digital input DI18 Digital input DI18 [33] Use the result of digital input 18.

[34] Digital input DI19 Digital input DI19 [34] Use the result of digital input 19.

[35] Digital input DI27 Digital input DI27 [35] Use the result of digital input 27.

[36] Digital input DI29 Digital input DI27 [35] Use the result of digital input 29.

[37] Digital input DI32 Digital input DI32 [37] Use the result of digital input 32.

[38] Digital input DI33 Digital input DI33 [38] Use the result of digital input 33.
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[39] Start command Start command [39] A start command is issued.

[40] Drive stopped Drive stopped [40] A stop command ( Jog, Stop, Qstop, Coast) is issued – and not from the SLC

itself.

[41] Reset Trip Reset Trip [41] A reset is issued

[42] Auto-reset Trip Auto-reset Trip [42] An Auto reset is performed.

[43] Ok key OK key [43] The Ok key is pressed.

[44] Reset key Reset key [44] The reset key is pressed.

[45] Left key Left key [45] The left key is pressed.

[46] Right key Right key [46] The right key is pressed.

[47] Up key Up key [47] The up key is pressed.

[48] Down key Down key [48] The down key is pressed.

[50] Comparator 4 Comparator 4 [50] Use the result of comparator 4.

[51] Comparator 5 Comparator 5 [51] Use the result of comparator 5.

[60] Logic rule 4 Logic rule 4 [60] Use the result of logic rule 4.

[61] Logic rule 5 Logic rule 5 [61] Use the result of logic rule 5.

13-02  Stop Event
Select the boolean (TRUE or FALSE) input to activate Smart Logic Control.

Option: Function:
[0] * False For descriptions [0] - [61], see par.13-01 Start Event Start Event

[1] True

[2] Running

[3] In range

[4] On reference

[5] Torque limit

[6] Current limit

[7] Out of current range

[8] Below I low

[9] Above I high

[10] Out of speed range

[11] Below speed low

[12] Above speed high

[13] Out of feedb. range

[14] Below feedb. low

[15] Above feedb. high

[16] Thermal warning

[17] Mains out of range

[18] Reversing

[19] Warning

[20] Alarm (trip)

[21] Alarm (trip lock)

[22] Comparator 0

[23] Comparator 1

[24] Comparator 2
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[25] Comparator 3

[26] Logic rule 0

[27] Logic rule 1

[28] Logic rule 2

[29] Logic rule 3

[30] SL Time-out 0

[31] SL Time-out 1

[32] SL Time-out 2

[33] Digital input DI18

[34] Digital input DI19

[35] Digital input DI27

[36] Digital input DI29

[37] Digital input DI32

[38] Digital input DI33

[39] Start command

[40] Drive stopped

[41] Reset Trip

[42] Auto-reset Trip

[43] Ok key

[44] Reset key

[45] Left key

[46] Right key

[47] Up key

[48] Down key

[50] Comparator 4

[51] Comparator 5

[60] Logic rule 4

[61] Logic rule 5

[70] SL Time-out 3 SL Time-out 3 [70] Smart logic controller timer 3 is timed out.

[71] SL Time-out 4 SL Time-out 4 [71] Smart logic controller timer 4 is timed out.

[72] SL Time-out 5 SL Time-out 5 [72] Smart logic controller timer 5 is timed out.

[73] SL Time-out 6 SL- Time-out 6 [73] Smart logic controller timer 6 is timed out.

[74] SL Time-out 7 SL Time-out 7 [74] Smart logic controller timer 7 is timed out.

[75] Start command given

[76] Digital input x30 2

[77] Digital input x30 3

[78] Digital input x30 4

13-03  Reset SLC

Option: Function:
[0] * Do not reset SLC Retains programmed settings in all group 13 parameters (13-*).

[1] Reset SLC Resets all group 13 parameters (13-*) to default settings.
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3.13.3 13-1* Comparators

Comparators are used for comparing continuous variables (i.e. output frequency, output current, analog input etc.) to fixed preset values. In addition,

there are digital values that will be compared to fixed time values. See explanation in par. 13-10 Comparator Operand. Comparators are evaluated once

in each scan interval. Use the result (TRUE or FALSE) directly. All parameters in this parameter group are array parameters with index 0 to 5. Select index

0 to programme Comparator 0, select index 1 to programme Comparator 1, and so on.

13-10  Comparator Operand
Array [6]

Option: Function:
Choice [1] to [31] are variables which will be compared based on their values. Choice [50] to [186]

are digital values (TRUE/FALSE) where the comparison is based on the amount of time during which

they are set to TRUE or FALSE, respectively. See par. 13-11 Comparator Operator.

Select the variable to be monitored by the comparator.

[0] * DISABLED DISABLED [0] The comparator is disabled.

[1] Reference Reference [1] The resulting remote reference (not local) as a percentage.

[2] Feedback Feedback [2] In the unit [RPM] or [Hz]

[3] Motor speed Motor speed [3] [RPM] or [Hz]

[4] Motor current Motor current [4] [A]

[5] Motor torque Motor torque [5] [Nm]

[6] Motor power Motor power [6] [kW] or [hp]

[7] Motor voltage Motor voltage [7] [V]

[8] DC-link voltage DC-link voltage [8] [V]

[9] Motor thermal Motor thermal [9] Expressed as a percentage.

[10] VLT thermal VLT thermal [10] Expressed as a percentage.

[11] Heat sink temp. Heat sink temp [11] Expressed as a percentage.

[12] Analog input AI53 Analog input AI53 [12] Expressed as a percentage.

[13] Analog input AI54 Analog input AI54 [13] Expressed as a percentage.

[14] Analog input AIFB10 Analog input AIFB10 [14] [V]. AIFB10 is internal 10 V supply.

[15] Analog input AIS24V Analog input AIS24V [15] [V] Analog input AICCT [17] [°]. AIS24V is switch mode power supply:

SMPS 24 V.

[17] Analog input AICCT Analog input AICCT [17] [°]. AICCT is control card temperature.

[18] Pulse input FI29 Pulse input FI29 [18] Expressed as a percentage.

[19] Pulse input FI33 Pulse input FI33 [19] Expressed as a percentage.

[20] Alarm number Alarm number [20] The error number.

[21] Warning number

[22] Analog input x30 11

[23] Analog input x30 12

[30] Counter A Counter A [30] Number of counts

[31] Counter B Counter B [31] Number of counts

[50] FALSE False [50] Enters the fixed value of false in the comparator.

[51] TRUE True [51] Enters the fixed value of true in the comparator.

[52] Control ready Control ready [52] The control board receives supply voltage

3 Parameter descriptions FC 300 Programming Guide

156 MG.33.M5.02 - VLT  is a registered Danfoss trademark

3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1014 of 1387



[53] Drive ready Drive ready [53] The frequency converter is ready for operation and applies a supply signal on the

control board.

[54] Running Running [54] The motor is running.

[55] Reversing Reversing [55] The output is high when the frequency converter is running counter clockwise (the

logical product of the status bits “running” AND “reverse”)

[56] In range In range [56] The motor is running within the programmed current and speed ranges set in par.

4-50 Warning Current Low to par.4-53 Warning Speed High.

[60] On reference On reference [60] The motor is running on reference.

[61] Below reference, low Below reference, low [61] The motor is running below the value given in par.4-54 Warning Refer-

ence Low

[62] Above ref, high Above reference, high [62] The motor is running above the value given in par.4-55 Warning Ref-

erence High

[65] Torque limit Torque limit [65] The torque limit, set in par.4-16 Torque Limit Motor Mode or par.4-17 Torque Limit

Generator Mode, has been exceeded.

[66] Current limit Current limit [66] The motor current limit, set in par.4-18 Current Limit, has been exceeded.

[67] Out of current range Out of current range [67] The motor current is outside the range set in par.4-18 Current Limit.

[68] Below I low Below I low [68] The motor current is lower than set in par.4-50 Warning Current Low.

[69] Above I high Above I high [69] The motor current is higher than set in par.4-51 Warning Current High.

[70] Out of speed range Out of speed range [70] The speed is outside the range set in par.4-52 Warning Speed Low and

par.4-53 Warning Speed High.

[71] Below speed low Below speed low [71] The output speed is lower than the setting in par.4-52 Warning Speed Low.

[72] Above speed high Above speed high [72] The output speed is higher than the setting in par.4-53 Warning Speed

High.

[75] Out of feedb. range Out of feedb. Range [75] The feedback is outside the range set in par.4-56 Warning Feedback

Low and par.4-57 Warning Feedback High.

[76] Below feedb. low Below feedb. Low [76] The feedback is below the limit set in par. par.4-56 Warning Feedback

Low.

[77] Above feedb. high Above feedb. High [77] The feedback is above the limit set in par.4-57 Warning Feedback High.

[80] Thermal warning Thermal warning [80] The thermal warning turns on when the temperature exceeds the limit in the

motor, the frequency converter, the brake resistor or thermistor.

[82] Mains out of range Mains out of range [82] The mains voltage is outside the specified voltage range.

[85] Warning Warning [85] A warning is active.

[86] Alarm (trip) Alarm (trip) [86] A (trip) alarm is active.

[87] Alarm (trip lock) Alarm (trip lock) [87] A (Trip lock) alarm is active.

[90] Bus OK Bus OK [90] Active communication (no time-out) via the serial communication port.

[91] Torque limit & stop Torque limit & stop [91] If the frequency converter has received a stop signal and is at the torque

limit, the signal is logic “0”.

[92] Brake fault (IGBT) Brake fault (IGBT) [92] The brake IGBT is short circuited.

[93] Mech. brake control Mech. brake control [93] The mechanical brake is active.

[94] Safe stop active

[100] Comparator 0 Comparator 0 [100] The result of comparator 0.

[101] Comparator 1 Comparator 1 [101] The result of comparator 1.
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[102] Comparator 2 Comparator 2 [102] The result of comparator 2.

[103] Comparator 3 Comparator 3 [103] The result of comparator 3.

[104] Comparator 4 Comparator 4 [104] The result of comparator 4.

[105] Comparator 5 Comparator 5 [105] The result of comparator 5.

[110] Logic rule 0 Logic rule 0 [110] The result of Logic rule 0.

[111] Logic rule 1 Logic rule 1 [111] The result of Logic rule 1.

[112] Logic rule 2 Logic rule 2 [112] The result of Logic rule 2.

[113] Logic rule 3 Logic rule 3 [113] The result of Logic rule 3.

[114] Logic rule 4 Logic rule 4 [114] The result of Logic rule 4.

[115] Logic rule 5 Logic rule 5 [115] The result of Logic rule 5.

[120] SL Time-out 0 SL Time-out 0 [120] The result of SLC timer 0.

[121] SL Time-out 1 SL Time-out 1 [121] The result of SLC timer 1.

[122] SL Time-out 2 SL Time-out 2 [122] The result of SLC timer 2.

[123] SL Time-out 3 SL Time-out 3 [123] The result of SLC timer 3.

[124] SL Time-out 4 SL Time-out 4 [124] The result of SLC timer 4.

[125] SL Time-out 5 SL Time-out 5 [125] The result of SLC timer 5.

[126] SL Time-out 6 SL Time-out 6 [126] The result of SLC timer 6.

[127] SL Time-out 7 SL Time-out 7 [127] The result of SLC timer 7.

[130] Digital input DI18 Digital input DI18 [130] Digital input 18. High = True.

[131] Digital input DI19 Digital input DI19 [131] Digital input 19. High = True.

[132] Digital input DI27 Digital input DI27 [132] Digital input 27. High = True.

[133] Digital input DI29 Digital input DI29 [133] Digital input 29. High = True.

[134] Digital input DI32 Digital input DI32 [134] Digital input 32. High = True.

[135] Digital input DI33 Digital input DI33 [135] Digital input 33. High = True.

[150] SL digital output A SL digital output A [150] Use the result of the SLC output A.

[151] SL digital output B SL digital output B [151] Use the result of the SLC output B.

[152] SL digital output C SL digital output C [152] Use the result of the SLC output C.

[153] SL digital output D SL digital output D [153] Use the result of the SLC output D.

[154] SL digital output E SL digital output E [154] Use the result of the SLC output E.

[155] SL digital output F SL digital output F [155] Use the result of the SLC output F.

[160] Relay 1 Relay 1 [160] Relay 1 is active

[161] Relay 2 Relay 2 [161] Relay 2 is active

[180] Local ref. active Local ref. active [180] High when par. 3-13 Reference Site = [2] Local or when par. 3-13 Reference

Site is [0] Linked to hand Auto, at the same time as the LCP is in Hand on mode.

[181] Remote ref. active Remote ref. active [181] High when par. 3-13 Reference Site= [1] Remote or [0] Linked to hand/

auto, while the LCP is in Auto on mode.

[182] Start command Start command [182] High when there is an active start command, and no stop command.

[183] Drive stopped Drive stopped [183] A stop command ( Jog, Stop, Qstop, Coast) is issued – and not from the SLC

itself.
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[185] Drive in hand mode Drive in hand mode [185] High when the frequency converter is in hand mode.

[186] Drive in auto mode Drive in auto mode [186] High when the frequency converter is in auto mode.

[187] Start command given

[190] Digital input x30 2

[191] Digital input x30 3

[192] Digital input x30 4

13-11  Comparator Operator
Array [6]

Option: Function:
[0] * < Select < [0] for the result of the evaluation to be TRUE, when the variable selected in

par. 13-10 Comparator Operand is smaller than the fixed value in par.13-12 Comparator Value. The

result will be FALSE, if the variable selected in par. 13-10 Comparator Operand is greater than the

fixed value in par.13-12 Comparator Value.

[1]  (equal) Select  [1] for the result of the evaluation to be TRUE, when the variable selected in

par. 13-10 Comparator Operand is approximately equal to the fixed value in par.13-12 Comparator

Value.

[2] > Select > [2] for the inverse logic of option < [0].

13-12  Comparator Value
Array [6]

Range: Function:
0 N/A*   [-100000.000 - 100000.000 N/A] Enter the ‘trigger level’ for the variable that is monitored by this comparator. This is an array pa-

rameter containing comparator values 0 to 5.

3.13.4 13-2* Timers

This parameter group consists of timer parameters.

Use the result (TRUE or FALSE) from timers directly to define an event (see par. 13-51 SL Controller Event), or as boolean input in a logic rule (see

par. 13-40 Logic Rule Boolean 1, par. 13-42 Logic Rule Boolean 2 or par. 13-44 Logic Rule Boolean 3). A timer is only FALSE when started by an action

(i.e. Start timer 1 [29]) until the timer value entered in this parameter is elapsed. Then it becomes TRUE again.

All parameters in this parameter group are array parameters with index 0 to 2. Select index 0 to program Timer 0, select index 1 to program Timer 1,

and so on.

13-20  SL Controller Timer

Range: Function:
0.000 N/A*   [0.000 - 0.000 N/A] Enter the value to define the duration of the FALSE output from the programmed timer. A timer is

only FALSE if it is started by an action (i.e. Start timer 1 [29]) and until the given timer value has

elapsed.

3.13.5 13-4* Logic Rules

Combine up to three boolean inputs (TRUE / FALSE inputs) from timers, comparators, digital inputs, status bits and events using the logical operators

AND, OR, and NOT. Select boolean inputs for the calculation in par. 13-40 Logic Rule Boolean 1, par. 13-42 Logic Rule Boolean 2 and par. 13-44 Logic

Rule Boolean 3. Define the operators used to logically combine the selected inputs in par.13-41 Logic Rule Operator 1 and par.13-43 Logic Rule Operator

2.

Priority of calculation

The results of par. 13-40 Logic Rule Boolean 1, par.13-41 Logic Rule Operator 1 and par. 13-42 Logic Rule Boolean 2 are calculated first. The outcome

(TRUE / FALSE) of this calculation is combined with the settings of par.13-43 Logic Rule Operator 2 and par. 13-44 Logic Rule Boolean 3, yielding the

final result (TRUE / FALSE) of the logic rule.

FC 300 Programming Guide 3 Parameter descriptions

MG.33.M5.02 - VLT  is a registered Danfoss trademark 159

  3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1017 of 1387



13-40  Logic Rule Boolean 1
Array [6]

Option: Function:
[0] * False Select the first boolean (TRUE or FALSE) input for the selected logic rule.

See par.13-01 Start Event ([0] - [61]) and par.13-02 Stop Event ([70] - [75]) for further description.

[1] True

[2] Running

[3] In range

[4] On reference

[5] Torque limit

[6] Current limit

[7] Out of current range

[8] Below I low

[9] Above I high

[10] Out of speed range

[11] Below speed low

[12] Above speed high

[13] Out of feedb. range

[14] Below feedb. low

[15] Above feedb. high

[16] Thermal warning

[17] Mains out of range

[18] Reversing

[19] Warning

[20] Alarm (trip)

[21] Alarm (trip lock)

[22] Comparator 0

[23] Comparator 1

[24] Comparator 2

[25] Comparator 3

[26] Logic rule 0

[27] Logic rule 1

[28] Logic rule 2

[29] Logic rule 3

[30] SL Time-out 0

[31] SL Time-out 1

[32] SL Time-out 2

[33] Digital input DI18

[34] Digital input DI19

[35] Digital input DI27

[36] Digital input DI29

[37] Digital input DI32

[38] Digital input DI33

[39] Start command

[40] Drive stopped

[41] Reset Trip

[42] Auto-reset Trip
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[43] Ok key

[44] Reset key

[45] Left key

[46] Right key

[47] Up key

[48] Down key

[50] Comparator 4

[51] Comparator 5

[60] Logic rule 4

[61] Logic rule 5

[70] SL Time-out 3

[71] SL Time-out 4

[72] SL Time-out 5

[73] SL Time-out 6

[74] SL Time-out 7

[75] Start command given

[76] Digital input x30 2

[77] Digital input x30 3

[78] Digital input x30 4

13-41  Logic Rule Operator 1
Array [6]

Option: Function:
Select the first logical operator to use on the Boolean inputs from par. 13-40 Logic Rule Boolean 1

and par. 13-42 Logic Rule Boolean 2.

[13 -XX] signifies the boolean input of par. 13-*.

[0] * DISABLED Ignores par.  , par.13-43 Logic Rule Operator 2, and par. 13-44 Logic Rule Boolean 3.

[1] AND Evaluates the expression [13-40] AND [13-42].

[2] OR evaluates the expression [13-40] OR[13-42].

[3] AND NOT evaluates the expression [13-40] AND NOT [13-42].

[4] OR NOT evaluates the expression [13-40] OR NOT [13-42].

[5] NOT AND evaluates the expression NOT [13-40] AND [13-42].

[6] NOT OR evaluates the expression NOT [13-40] OR [13-42].

[7] NOT AND NOT evaluates the expression NOT [13-40] AND NOT [13-42].

[8] NOT OR NOT evaluates the expression NOT [13-40] OR NOT [13-42].

13-42  Logic Rule Boolean 2
Array [6]

Option: Function:
[0] * False Select the second boolean (TRUE or FALSE) input for the selected logic rule. See par.13-01 Start

Event ([0] - [61]) and par.13-02 Stop Event ([70] - [75]) for further description.

[1] True

[2] Running

[3] In range

[4] On reference

[5] Torque limit
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[6] Current limit

[7] Out of current range

[8] Below I low

[9] Above I high

[10] Out of speed range

[11] Below speed low

[12] Above speed high

[13] Out of feedb. range

[14] Below feedb. low

[15] Above feedb. high

[16] Thermal warning

[17] Mains out of range

[18] Reversing

[19] Warning

[20] Alarm (trip)

[21] Alarm (trip lock)

[22] Comparator 0

[23] Comparator 1

[24] Comparator 2

[25] Comparator 3

[26] Logic rule 0

[27] Logic rule 1

[28] Logic rule 2

[29] Logic rule 3

[30] SL Time-out 0

[31] SL Time-out 1

[32] SL Time-out 2

[33] Digital input DI18

[34] Digital input DI19

[35] Digital input DI27

[36] Digital input DI29

[37] Digital input DI32

[38] Digital input DI33

[39] Start command

[40] Drive stopped

[41] Reset Trip

[42] Auto-reset Trip

[43] Ok key

[44] Reset key

[45] Left key

[46] Right key

[47] Up key

[48] Down key

[50] Comparator 4

[51] Comparator 5

[60] Logic rule 4

[61] Logic rule 5
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[70] SL Time-out 3

[71] SL Time-out 4

[72] SL Time-out 5

[73] SL Time-out 6

[74] SL Time-out 7

[75] Start command given

[76] Digital input x30 2

[77] Digital input x30 3

[78] Digital input x30 4

13-43  Logic Rule Operator 2
Array [6]

Option: Function:
Select the second logical operator to be used on the boolean input calculated in par. 13-40 Logic

Rule Boolean 1, par.13-41 Logic Rule Operator 1, and par. 13-42 Logic Rule Boolean 2, and the

boolean input coming from par. 13-42 Logic Rule Boolean 2.

[13-44] signifies the boolean input of par. 13-44 Logic Rule Boolean 3.

[13-40/13-42] signifies the boolean input calculated in par. 13-40 Logic Rule Boolean 1, par.

13-41 Logic Rule Operator 1, and par. 13-42 Logic Rule Boolean 2. DISABLED [0] (factory setting).

select this option to ignore par. 13-44 Logic Rule Boolean 3.

[0] * DISABLED

[1] AND

[2] OR

[3] AND NOT

[4] OR NOT

[5] NOT AND

[6] NOT OR

[7] NOT AND NOT

[8] NOT OR NOT

13-44  Logic Rule Boolean 3
Array [6]

Option: Function:
[0] * False Select the third boolean (TRUE or FALSE) input for the selected logic rule. See par. 13-01 ([0] -

[61]) and par. 13-02 ([70] - [75]) for further description.

[1] True

[2] Running

[3] In range

[4] On reference

[5] Torque limit

[6] Current limit

[7] Out of current range

[8] Below I low

[9] Above I high

[10] Out of speed range

[11] Below speed low

[12] Above speed high

[13] Out of feedb. range

[14] Below feedb. low
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[15] Above feedb. high

[16] Thermal warning

[17] Mains out of range

[18] Reversing

[19] Warning

[20] Alarm (trip)

[21] Alarm (trip lock)

[22] Comparator 0

[23] Comparator 1

[24] Comparator 2

[25] Comparator 3

[26] Logic rule 0

[27] Logic rule 1

[28] Logic rule 2

[29] Logic rule 3

[30] SL Time-out 0

[31] SL Time-out 1

[32] SL Time-out 2

[33] Digital input DI18

[34] Digital input DI19

[35] Digital input DI27

[36] Digital input DI29

[37] Digital input DI32

[38] Digital input DI33

[39] Start command

[40] Drive stopped

[41] Reset Trip

[42] Auto-reset Trip

[43] Ok key

[44] Reset key

[45] Left key

[46] Right key

[47] Up key

[48] Down key

[50] Comparator 4

[51] Comparator 5

[60] Logic rule 4

[61] Logic rule 5

[70] SL Time-out 3

[71] SL Time-out 4

[72] SL Time-out 5

[73] SL Time-out 6

[74] SL Time-out 7

[75] Start command given

[76] Digital input x30 2

[77] Digital input x30 3

[78] Digital input x30 4
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3.13.6 13-5* States

Parameters for programming the Smart Logic Controller.

13-51  SL Controller Event
Array [20]

Option: Function:
[0] * False Select the boolean input (TRUE or FALSE) to define the Smart Logic Controller event.See par.

13-01 Start Event ([0] - [61]) and par.13-02 Stop Event ([70] - [74]) for further description.

[1] True

[2] Running

[3] In range

[4] On reference

[5] Torque limit

[6] Current limit

[7] Out of current range

[8] Below I low

[9] Above I high

[10] Out of speed range

[11] Below speed low

[12] Above speed high

[13] Out of feedb. range

[14] Below feedb. low

[15] Above feedb. high

[16] Thermal warning

[17] Mains out of range

[18] Reversing

[19] Warning

[20] Alarm (trip)

[21] Alarm (trip lock)

[22] Comparator 0

[23] Comparator 1

[24] Comparator 2

[25] Comparator 3

[26] Logic rule 0

[27] Logic rule 1

[28] Logic rule 2

[29] Logic rule 3

[30] SL Time-out 0

[31] SL Time-out 1

[32] SL Time-out 2

[33] Digital input DI18

[34] Digital input DI19

[35] Digital input DI27

[36] Digital input DI29

[37] Digital input DI32

[38] Digital input DI33
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[39] Start command

[40] Drive stopped

[41] Reset Trip

[42] Auto-reset Trip

[43] Ok key

[44] Reset key

[45] Left key

[46] Right key

[47] Up key

[48] Down key

[50] Comparator 4

[51] Comparator 5

[60] Logic rule 4

[61] Logic rule 5

[70] SL Time-out 3

[71] SL Time-out 4

[72] SL Time-out 5

[73] SL Time-out 6

[74] SL Time-out 7

[75] Start command given

[76] Digital input x30 2

[77] Digital input x30 3

[78] Digital input x30 4

13-52  SL Controller Action
Array [20]

Option: Function:
[0] * DISABLED Select the action corresponding to the SLC event. Actions are executed when the corresponding

event (defined in par.13-51 SL Controller Event) is evaluated as true. The following actions are

available for selection:

*DISABLED [0]

[1] No action No action [1]

[2] Select set-up 1 Select set-up 1 [2] - changes the active set-up (par. 0-10) to ‘1’.

[3] Select set-up 2 Select set-up 2 [3] - changes the active set-up (par. 0-10) to ‘2’.

[4] Select set-up 3 Select set-up 3 [4] - changes the active set-up (par. 0-10) to ‘3’.

[5] Select set-up 4 Select set-up 4 [5] - changes the active set-up (par. 0-10) to ‘4’. If the set-up is changed, it will

merge with other set-up commands coming from either the digital inputs or via a fieldbus.

[10] Select preset ref 0 Select preset reference 0 [10] – selects preset reference 0.

[11] Select preset ref 1 Select preset reference 1 [11] – selects preset reference 1.

[12] Select preset ref 2 Select preset reference 2 [12] – selects preset reference 2.

[13] Select preset ref 3 Select preset reference 3 [13] – selects preset reference 3.

[14] Select preset ref 4 Select preset reference 4 [14] – selects preset reference 4.

[15] Select preset ref 5 Select preset reference 5 [15] – selects preset reference 5.

[16] Select preset ref 6 Select preset reference 6 [16] – selects preset reference 6.

3 Parameter descriptions FC 300 Programming Guide

166 MG.33.M5.02 - VLT  is a registered Danfoss trademark

3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1024 of 1387



[17] Select preset ref 7 Select preset reference 7 [17] - selects preset reference 7. If the active preset reference is changed,

it will merge with other preset reference commands coming from either the digital inputs or via a

fieldbus.

[18] Select ramp 1 Select ramp 1 [18] - selects ramp 1.

[19] Select ramp 2 Select ramp 2 [19] - selects ramp 2.

[20] Select ramp 3 Select ramp 3 [20] - selects ramp 3.

[21] Select ramp 4 Select ramp 4 [21] - selects ramp 4.

[22] Run Run [22] - issues a start command to the frequency converter.

[23] Run reverse Run reverse [23] - issues a start reverse command to the frequency converter.

[24] Stop Stop [24] - issues a stop command to the frequency converter.

[25] Qstop Qstop [25] - issues a quick stop command to the frequency converter.

[26] Dcstop Dcstop [26] - issues a DC stop command to the frequency converter.

[27] Coast Coast [27] - the frequency converter coasts immediately. All stop commands including the coast

command stop the SLC.

[28] Freeze output Freeze output [28] - freezes the output frequency of the frequency converter.

[29] Start timer 0 Start timer 0 [29] - starts timer 0, see par. 13-20 for further description.

[30] Start timer 1 Start timer 1 [30] - starts timer 1, see par. 13-20 for further description.

[31] Start timer 2 Start timer 2 [31] - starts timer 2, see par. 13-20 for further description.

[32] Set digital out A low Set digital output A low [32] - any output with SL output A will be low.

[33] Set digital out B low Set digital output B low [33] - any output with SL output B will be low.

[34] Set digital out C low Set digital output C low [34] - any output with SL output Cwill be low.

[35] Set digital out D low Set digital output D low [35] - any output with SL output D will be low.

[36] Set digital out E low Set digital output E low [36] - any output with SL output E will be low.

[37] Set digital out F low Set digital output F low [37] - any output with SL output F will be low.

[38] Set digital out A high Set digital output A high [38] - any output with SL output A will be high.

[39] Set digital out B high Set digital output B high [39] - any output with SL output B will be high.

[40] Set digital out C high Set digital output C high [40] - any output with SL output C will be high.

[41] Set digital out D high Set digital output D high [41] - any output with SL output D will be high.

[42] Set digital out E high Set digital output E high [42] - any output with SL output E will be high.

[43] Set digital out F high Set digital output F high [43] - any output with SL output Fwill be high.

[60] Reset Counter A Reset Counter A [60] - resets Counter A to zero.

[61] Reset Counter B Reset Counter B [61] - resets Counter B to zero.

[70] Start timer 3 Start Timer 3 [70] - Start Timer 3, see par. 13-20 for further description.

[71] Start timer 4 Start Timer 4 [71] - Start Timer 4, see par. 13-20 for further description.

[72] Start timer 5 Start Timer 5 [72] - Start Timer 5, see par. 13-20 for further description.

[73] Start timer 6 Start Timer 6 [73] - Start Timer 6, see par. 13-20 for further description.

[74] Start timer 7 Start Timer 7 [74] - Start Timer 7, see par. 13-20 for further description.
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3.14 Parameters: Special Functions

3.14.1 14-** Special Functions

Parameter group for configuring special frequency converter functions.

3.14.2 Inverter Switching 14-0*

Parameters for configuring the inverter switching.

14-00  Switching Pattern

Option: Function:
[0] 60 AVM Select the switching pattern: 60° AVM or SFAVM.

[1] * SFAVM

NB!

The output frequency value of the frequency converter must never exceed 1/10 of the switching frequency. When the motor is running,

adjust the switching frequency in par.4-11 Motor Speed Low Limit [RPM] until the motor is as noiseless as possible. See also par.

14-00 Switching Pattern and the section Special conditions in the FC 300 Design Guide.

NB!

Switching frequencies higher than 5.0 kHz lead to automatic derating of the maximum output of the frequency converter.

14-01  Switching Frequency
Select the inverter switching frequency. Changing the switching frequency can help to reduce acoustic noise from the motor. Default depend on power

size.

Option: Function:
[0] 1.0 kHz

[1] 1.5 kHz

[2] 2.0 kHz

[3] 2.5 kHz

[4] 3.0 kHz

[5] 3.5 kHz

[6] 4.0 kHz

[7] * 5.0 kHz

[8] 6.0 kHz

[9] 7.0 kHz

[10] 8.0 kHz

[11] 10.0 kHz

[12] 12.0 kHz

[13] 14.0 kHz

[14] 16.0 kHz

NB!

The output frequency value of the frequency converter must never exceed 1/10 of the switching frequency. When the motor is running,

adjust the switching frequency in par.4-11 Motor Speed Low Limit [RPM] until the motor is as noiseless as possible. See also par.

14-00 Switching Pattern and the section Special conditions  in the VLT AutomationDrive Design Guide.
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NB!

Switching frequencies higher than 5.0 kHz lead to automatic derating of the maximum output of the frequency converter.

14-03  Overmodulation

Option: Function:
[0] Off Select On [1] to connect the overmodulation function for the output voltage, to obtain an output

voltage up to 15% greater than the mains voltage.

Select Off [0] for no overmodulation of the output voltage, in order to avoid torque ripple on the

motor shaft. This feature may be useful for applications such as grinding machines.

[1] * On

14-04  PWM Random

Option: Function:
[0] * Off No change of the acoustic motor switching noise.

[1] On Transforms the acoustic motor switching noise from a clear ringing tone to a less noticeable ‘white’

noise. This is achieved by slightly and randomly altering the synchronism of the pulse width modu-

lated output phases.

3.14.3 14-1* Mains On/Off

Parameters for configuring mains failure monitoring and handling. If a mains failure appears, the frequency converter will try to continue in a controlled

way until the power in the DC link has been exhausted.

14-10  Mains Failure

Option: Function:
Function: Select the function to which the frequency converter must act when the threshold in par.

14-11 Mains Voltage at Mains Fault has been reached.

par.14-10 Mains Failure cannot be changed while motor is running.

Controlled ramp down:

The frequency converter will perform a controlled ramp down. If par.2-10 Brake Function is Off [0]

or AC brake [2], the ramp will follow the Over Voltage Ramping. If par.2-10 Brake Function is [1]

Resistor Brake the ramp will follow the setting in par.3-81 Quick Stop Ramp Time.

Controlled ramp-down [1]:

After power-up the frequency converter is ready for start. Controlled ramp-down and trip [2]: After

power-up the frequency converter needs a reset for starting.
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1. The power is back before the energy from DC /moment of inertia from load is too low. The

frequency converter will perform a controlled ramp down when par.14-11 Mains Voltage

at Mains Fault level has been reached.

2. The frequency converter will perform a controlled ramp down as long as energy in the DC

link is present. After this point the motor will be coasted.

Kinetic back-up:

The frequency converter will perform a Kinetic back-up. If par.2-10 Brake Function is Off [0] or AC

brake [2] , the ramp will follow the Over Voltage Ramping. If par.2-10 Brake Function is [1] Resistor

Brake the ramp will follow the setting in par.3-81 Quick Stop Ramp Time.

Kinetic Back-up [4]: The frequency converter will keep on running as long as there is energy in the

system due to the moment of inertia produced by the load.

Kinetic Back-up [5]: The frequency converter will ride through on speed as long as the energy is

present from moment of inertia from the load. If the DC voltage goes below par.14-11 Mains Voltage

at Mains Fault the frequency converter will perform a trip.

[0] * No function

[1] Ctrl. ramp-down

[2] Ctrl. ramp-down, trip

[3] Coasting

[4] Kinetic back-up
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[5] Kinetic back-up, trip

[6] Alarm

14-11  Mains Voltage at Mains Fault

Range: Function:
342. V*   [180 - 600 V] This parameter defines the threshold voltage at which the selected function in par. 14-10 Mains

Failure should be activated.

14-12  Function at Mains Imbalance
Operation under severe main imbalance conditions reduces the lifetime of the motor. Conditions are considered severe if the motor is operated

continuously near nominal load (e.g. a pump or fan running near full speed).

Option: Function:
[0] * Trip Trips the frequency converter

[1] Warning Issues a warning

[2] Disabled No action

3.14.4 14-2* Trip Reset

Parameters for configuring auto reset handling, special trip handling and control card self test or initialisation.

14-20  Reset Mode

Option: Function:
Select the reset function after tripping. Once reset, the frequency converter can be restarted.

[0] * Manual reset Select Manual reset [0], to perform a reset via [RESET] or via the digital inputs.

[1] Automatic reset x 1 Select Automatic reset x 1…x20 [1]-[12] to perform between one and twenty automatic resets after

tripping.

[2] Automatic reset x 2

[3] Automatic reset x 3

[4] Automatic reset x 4

[5] Automatic reset x 5

[6] Automatic reset x 6

[7] Automatic reset x 7

[8] Automatic reset x 8

[9] Automatic reset x 9

[10] Automatic reset x 10

[11] Automatic reset x 15

[12] Automatic reset x 20

[13] Infinite auto reset Select Infinite Automatic Reset [13] for continuous resetting after tripping.

NB!

The motor may start without warning. If the specified number of AUTOMATIC RESETs is reached within 10 minutes, the frequency

converter enters Manual reset [0] mode. After the Manual reset is performed, the setting of par.14-20 Reset Mode reverts to the original

selection. If the number of automatic resets is not reached within 10 minutes, or when a Manual reset is performed, the internal

AUTOMATIC RESET counter returns to zero.

NB!

Automatic reset will also be active for resetting safe stop function in firmware version < 4.3x.
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NB!

The setting in par.14-20 Reset Mode is disregarded in case of Fire Mode being active (see par. 24-0*, Fire Mode).

14-21  Automatic Restart Time

Range: Function:
10 s*   [0 - 600 s] Enter the time interval from trip to start of the automatic reset function. This parameter is active

when par.14-20 Reset Mode is set to Automatic reset [1] - [13].

14-22  Operation Mode

Option: Function:
Use this parameter to specify normal operation; to perform tests; or to initialise all parameters

except par.15-03 Power Up's, par.15-04 Over Temp's and par.15-05 Over Volt's. This function is

active only when the power is cycled to the frequency converter.

Select Normal operation [0] for normal operation of the frequency converter with the motor in the

selected application.

Select Control card test [1] to test the analog and digital inputs and outputs and the +10 V control

voltage. The test requires a test connector with internal connections. Use the following procedure

for the control card test:

1. Select Control card test [1].

2. Disconnect the mains supply and wait for the light in the display to go out.

3. Set switches S201 (A53) and S202 (A54) = ‘ON’ / I.

4. Insert the test plug (see below).

5. Connect to mains supply.

6. Carry out various tests.

7. The results are displayed on the LCP and the frequency converter moves into an infinite

loop.

8. par.14-22 Operation Mode is automatically set to Normal operation. Carry out a power

cycle to start up in Normal operation after a control card test.

If the test is OK:

LCP read-out: Control Card OK.

Disconnect the mains supply and remove the test plug. The green LED on the Control Card will light

up.

If the test fails:

LCP read-out: Control Card I/O failure.

Replace the frequency converter or Control card. The red LED on the Control Card is turned on. Test

plugs (connect the following terminals to each other): 18 - 27 - 32; 19 - 29 - 33; 42 - 53 - 54
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Select Initialization [2] to reset all parameter values to default settings, except for par.15-03 Power

Up's, par.15-04 Over Temp's, and par.15-05 Over Volt's. The frequency converter will reset during

the next power-up.

par.14-22 Operation Mode will also revert to the default setting Normal operation [0].

[0] * Normal operation

[1] Control card test

[2] Initialisation

[3] Boot mode

14-24  Trip Delay at Current Limit

Range: Function:
60 s*   [0 - 60 s] Enter the current limit trip delay in seconds. When the output current reaches the current limit (par.

4-18 Current Limit), a warning is triggered. When the current limit warning has been continuously

present for the period specified in this parameter, the frequency converter trips. Disable the trip

delay by setting the parameter to 60 s = OFF. Thermal monitoring of the frequency converter will

still remain active.

14-25  Trip Delay at Torque Limit

Range: Function:
60 s*   [0 - 60 s] Enter the torque limit trip delay in seconds. When the output torque reaches the torque limits (par.

4-16 Torque Limit Motor Mode and par.4-17 Torque Limit Generator Mode), a warning is triggered.

When the torque limit warning has been continuously present for the period specified in this pa-

rameter, the frequency converter trips. Disable the trip delay by setting the parameter to 60 s =

OFF. Thermal monitoring of the frequency converter will still remain active.

14-26  Trip Delay at Inverter Fault

Range: Function:
0. s*   [0 - 35 s] When the frequency converter detects an over-voltage in the set time trip will be effected after the

set time.

If value = 0, protection mode is disabled
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NB!

It is recommended to disable protection mode in hoisting applications.

14-29  Service Code

Range: Function:
0 N/A*   [-2147483647 - 2147483647 N/A] For internal service only.

3.14.5 14-3* Current Limit Control

The frequency converter features an integral Current Limit Controller which is activated when the motor current, and thus the torque, is higher than the

torque limits set in par.4-16 Torque Limit Motor Mode and par.4-17 Torque Limit Generator Mode.

When the current limit is reached during motor operation or regenerative operation, the frequency converter will try to reduce torque below the preset

torque limits as quickly as possible without losing control of the motor.

While the current control is active, the frequency converter can only be stopped by setting a digital input to Coast inverse [2] or Coast and reset inv. [3].

Any signal on terminals 18 to 33 will not be active until the frequency converter is no longer near the current limit.

By using a digital input set to Coast inverse [2] or Coast and reset inv. [3], the motor does not use the ramp-down time, since the frequency converter

is coasted. If a quick stop is necessary, use the mechanical brake control function along with an external electro-mechanical brake attached to the

application.

14-30  Current Lim Ctrl, Proportional Gain

Range: Function:
100 %*   [0 - 500 %] Enter the proportional gain value for the current limit controller. Selection of a high value makes

the controller react faster. Too high a setting leads to controller instability.

14-31  Current Lim Ctrl, Integration Time

Range: Function:
0.020 s*   [0.002 - 2.000 s] Controls the current limit control integration time. Setting it to a lower value makes it react faster.

A setting too low leads to control instability.

14-32  Current Lim Ctrl, Filter Time

Range: Function:
1.0 ms*   [1.0 - 100.0 ms]

3.14.6 14-35 Stall Protection

14-35  Stall Protection

Option: Function:
Select Enable [1] to enable the stall protection in field-weakening in flux mode. Select Disable [0]

if you desire to disable it. This might cause the motor to be lost. Par 14-35 is active in Flux mode

only.

[0] Disabled

[1] * Enabled

3.14.7 14-4* Energy Optimising

Parameters for adjusting the energy optimisation level in both Variable Torque (VT) and Automatic Energy Optimization (AEO) mode in par.1-03 Torque

Characteristics.
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14-40  VT Level

Range: Function:
66 %*   [40 - 90 %] Enter the level of motor magnetisation at low speed. Selection of a low value reduces energy loss

in the motor, but also reduces load capability.

This parameter cannot be adjusted while the motor is running.

14-41  AEO Minimum Magnetisation

Range: Function:
40. %*   [40 - 75 %] Enter the minimum allowable magnetisation for AEO. Selection of a low value reduces energy loss

in the motor, but can also reduce resistance to sudden load changes.

14-42  Minimum AEO Frequency

Range: Function:
10 Hz*   [5 - 40 Hz] Enter the minimum frequency at which the Automatic Energy Optimisation (AEO) is to be active.

14-43  Motor Cosphi

Range: Function:
0.66 N/A*   [0.40 - 0.95 N/A] The Cos(phi) setpoint is automatically set for optimum AEO performance. This parameter should

normally not be altered. However in some situations it may be necessary to enter a new value to

fine-tune.

3.14.8 14-5* Environment

These parameters help the frequency converter to operate under special environmental conditions.

14-50  RFI Filter

Option: Function:
[0] Off Select Off [0] only if the frequency converter is fed by an isolated mains source, i.e. from a special

IT mains source.

In this mode, the internal RFI filter capacitors between chassis and the mains RFI filter circuit are

cut-out to avoid damage of the intermediate circuit and to reduce the ground capacity currents

according to IEC 61800-3.

[1] * On Select On [1] to ensure that the frequency converter complies with EMC standards.

14-52  Fan Control
Select minimum speed of the main fan.

Select Auto [0] to run fan only when internal temperature in frequency converter is in range 35° C to approx. 55° C.

Fan runs at low speed below 35° C, and at full speed at approx. 55° C.

Option: Function:
[0] * Auto

[1] On 50%

[2] On 75%

[3] On 100%

14-53  Fan Monitor

Option: Function:
Select which reaction the frequency converter should take in case a fan fault is detected.

[0] Disabled

[1] * Warning

[2] Trip
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14-55  Output Filter

Option: Function:
Select the type of output filter connected. This parameter cannot be adjusted while motor is running.

[0] * No Filter

[1] Sine-Wave Filter

14-56  Capacitance Output Filter

Range: Function:
2.0 uF*   [0.1 - 6500.0 uF] Set the capacitance of the output filter. The value can be found on the filter label.

NB!

This is required for correct compensation in Flux mode (par.1-01 Motor Control

Principle)

14-57  Inductance Output Filter

Range: Function:
7.000 mH*   [0.001 - 65.000 mH] Set the inductance of the output filter. The value can be found on the filter label.

NB!

This is required for correct compensation in Flux mode (par.1-01 Motor Control

Principle)

3.14.9 14-6* Options

14-80  Option Supplied by External 24VDC

Option: Function:
[0] No Select No [0] to use the drive's 24 V DC supply.

[1] * Yes Select Yes [1] if an external 24 V DC supply will be used to power the option. I/O will be galvanically

isolated from the drive when operated from an external supply.

3.14.10 14-7* Compatibility

This parameter is for setting of compatibility for VLT 3000, VLT 5000 to FC 300

14-72  VLT Alarm Word

Option: Function:
[0] 0 - 4294967295 Read out the alarm word corresponding to VLT 3000 or VLT 5000

14-73  VLT Warning Word

Option: Function:
[0] 0 - 4294967295 Read out the warning word corresponding to VLT 3000 or VLT 5000

14-74  VLT Ext. Status Word

Range: Function:
0 N/A*   [0 - 4294967295 N/A] Read out the ext. status word corresponding to VLT 3000 or VLT 5000
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3.15 Parameters: Drive Information

3.15.1 15-** Drive Information

Parameter group containing frequency converter information such as operating data, hardware configuration and software versions.

3.15.2 15-0* Operating Data

Parameter group containing operating data e.g. Operating Hours, kWh counters, Power Ups, etc.

15-00  Operating Hours

Range: Function:
0 h*   [0 - 2147483647 h] View how many hours the frequency converter has run. The value is saved when the frequency

converter is turned off.

15-01  Running Hours

Range: Function:
0 h*   [0 - 2147483647 h] View how many hours the motor has run. Reset the counter in par. 15-07 Reset Running Hours

Counter. The value is saved when the frequency converter is turned off.

15-02  kWh Counter

Range: Function:
0 kWh*   [0 - 2147483647 kWh] Registering the power consumption of the motor as a mean value over one hour. Reset the counter

in par.15-06 Reset kWh Counter.

15-03  Power Up's

Range: Function:
0 N/A*   [0 - 2147483647 N/A] View the number of times the frequency converter has been powered up.

15-04  Over Temp's

Range: Function:
0 N/A*   [0 - 65535 N/A] View the number of frequency converter temperature faults which have occurred.

15-05  Over Volt's

Range: Function:
0 N/A*   [0 - 65535 N/A] View the number of frequency converter overvoltages which have occurred.

15-06  Reset kWh Counter

Option: Function:
[0] * Do not reset Select Do not reset [0] if no reset of the kWh counter is desired.

[1] Reset counter Select Reset [1] and press [OK] to reset the kWh counter to zero (see par.15-02 kWh Counter).

NB!

The reset is carried out by pressing [OK].

15-07  Reset Running Hours Counter

Option: Function:
[0] * Do not reset
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[1] Reset counter Select Reset [1] and press [OK] to reset the Running Hours counter to zero (see par.15-01 Running

Hours). This parameter cannot be selected via the serial port, RS 485.

Select Do not reset [0] if no reset of the Running Hours counter is desired.

3.15.3 15-1* Data Log Settings

The Data Log enables continuous logging of up to 4 data sources (par. 15-10 Logging Source) at individual rates (par.15-11 Logging Interval). A trigger

event (par. 15-12 Trigger Event) and window (par. 15-14 Samples Before Trigger) are used to start and stop the logging conditionally.

15-10  Logging Source
Array [4]

Option: Function:
Select which variables are to be logged.

[0] * None

[1472] VLT Alarm Word

[1473] VLT Warning Word

[1474] VLT Ext. Status Word

[1600] Control Word

[1601] Reference [Unit]

[1602] Reference %

[1603] Status Word

[1610] Power [kW]

[1611] Power [hp]

[1612] Motor Voltage

[1613] Frequency

[1614] Motor Current

[1616] Torque [Nm]

[1617] Speed [RPM]

[1618] Motor Thermal

[1622] Torque [%]

[1625] Torque [Nm] High

[1630] DC Link Voltage

[1632] Brake Energy /s

[1633] Brake Energy /2 min

[1634] Heatsink Temp.

[1635] Inverter Thermal

[1650] External Reference

[1651] Pulse Reference

[1652] Feedback [Unit]

[1660] Digital Input

[1662] Analog Input 53

[1664] Analog Input 54

[1665] Analog Output 42 [mA]

[1666] Digital Output [bin]

[1675] Analog In X30/11

[1676] Analog In X30/12

[1677] Analog Out X30/8 [mA]

[1690] Alarm Word
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[1692] Warning Word

[1694] Ext. Status Word

[3470] MCO Alarm Word 1

[3471] MCO Alarm Word 2

15-11  Logging Interval

Range: Function:
0.000 N/A*   [0.000 - 0.000 N/A] Enter the interval in milliseconds between each sampling of the variables to be logged.

15-12  Trigger Event
Select the trigger event. When the trigger event occurs, a window is applied to freeze the log. The log will then retain a specified percentage of samples

before the occurrence of the trigger event (par.15-14 Samples Before Trigger).

Option: Function:
[0] * False

[1] True

[2] Running

[3] In range

[4] On reference

[5] Torque limit

[6] Current limit

[7] Out of current range

[8] Below I low

[9] Above I high

[10] Out of speed range

[11] Below speed low

[12] Above speed high

[13] Out of feedb. range

[14] Below feedb. low

[15] Above feedb. high

[16] Thermal warning

[17] Mains out of range

[18] Reversing

[19] Warning

[20] Alarm (trip)

[21] Alarm (trip lock)

[22] Comparator 0

[23] Comparator 1

[24] Comparator 2

[25] Comparator 3

[26] Logic rule 0

[27] Logic rule 1

[28] Logic rule 2

[29] Logic rule 3

[33] Digital input DI18

[34] Digital input DI19

[35] Digital input DI27

[36] Digital input DI29

[37] Digital input DI32
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[38] Digital input DI33

[50] Comparator 4

[51] Comparator 5

[60] Logic rule 4

[61] Logic rule 5

15-13  Logging Mode

Option: Function:
[0] * Log always Select Log always [0] for continuous logging.

[1] Log once on trigger Select Log once on trigger [1] to conditionally start and stop logging using par. 15-12 Trigger

Event and par. 15-14 Samples Before Trigger.

15-14  Samples Before Trigger

Range: Function:
50 N/A*   [0 - 100 N/A] Enter the percentage of all samples prior to a trigger event which are to be retained in the log. See

also par.15-12 Trigger Event and par.15-13 Logging Mode.

3.15.4 15-2* Historic Log 

View up to 50 logged data items via the array parameters in this parameter group. For all parameters in the group, [0] is the most recent data and [49]

the oldest data. Data is logged every time an event occurs (not to be confused with SLC events). Events in this context are defined as a change in one

of the following areas:

1. Digital input

2. Digital outputs (not monitored in this SW release)

3. Warning word

4. Alarm word

5. Status word

6. Control word

7. Extended status word

Events are logged with value, and time stamp in msec. The time interval between two events depends on how often events occur (maximum once every

scan time). Data logging is continuous but if an alarm occurs, the log is saved and the values can be viewed on the display. This feature is useful, for

example when carrying out service following a trip. View the historic log contained in this parameter via the serial communication port or via the display.

15-20  Historic Log: Event
Array [50]

Range: Function:
0 N/A*   [0 - 255 N/A] View the event type of the logged events.
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15-21  Historic Log: Value
Array [50]

Range: Function:
0 N/A*   [0 - 2147483647 N/A] View the value of the logged event. Interpret the event values according to this table:

Digtal input Decimal value. See par.16-60 Digital Input for description
after converting to binary value.

Digital output (not monitored in
this SW release)

Decimal value. See par.16-66 Digital Output [bin] for de-
scription after converting to binary value.

Warning word Decimal value. See par. 16-92 Warning Word for descrip-
tion.

Alarm word Decimal value. See par. 16-90 Alarm Word for description.
Status word Decimal value. See par.16-03 Status Word for description

after converting to binary value.
Control word Decimal value. See par.16-00 Control Word for description.
Extended status word Decimal value. See par.16-94 Ext. Status Word for descrip-

tion.

15-22  Historic Log: Time
Array [50]

Range: Function:
0 ms*   [0 - 2147483647 ms] View the time at which the logged event occurred. Time is measured in ms since frequency converter

start. The max. value corresponds to approx. 24 days which means that the count will restart at

zero after this time period.

3.15.5 15-3* Alarm Log

Parameters in this group are array parameters, where up to 10 fault logs can be viewed. [0] is the most recent logged data, and [9] the oldest. Error

codes, values, and time stamp can be viewed for all logged data.

15-30  Fault Log: Error Code
Array [10]

Range: Function:
0 N/A*   [0 - 255 N/A] View the error code and look up its meaning in the Troubleshooting chapter of the FC 300 Design

Guide.

15-31  Alarm Log: Value
Array [10]

Range: Function:
0 N/A*   [-32767 - 32767 N/A] View an extra description of the error. This parameter is mostly used in combination with alarm 38

‘internal fault’.

15-32  Alarm Log: Time
Array [10]

Range: Function:
0 s*   [0 - 2147483647 s] View the time when the logged event occurred. Time is measured in seconds from frequency con-

verter start-up.

3.15.6 15-4* Drive Identification

Parameters containing read only information about the hardware and software configuration of the frequency converter.
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15-40  FC Type

Range: Function:
0 N/A*   [0 - 0 N/A] View the FC type. The read-out is identical to the FC 300 Series power field of the type code defi-

nition, characters 1-6.

15-41  Power Section

Range: Function:
0 N/A*   [0 - 0 N/A] View the FC type. The read-out is identical to the FC 300 Series power field of the type code defi-

nition, characters 7-10.

15-42  Voltage

Range: Function:
0 N/A*   [0 - 0 N/A] View the FC type. The read-out is identical to the FC 300 Series power field of the type code defi-

nition, characters 11-12.

15-43  Software Version

Range: Function:
0 N/A*   [0 - 0 N/A] View the combined SW version (or ‘package version’) consisting of power SW and control SW.

15-44  Ordered Typecode String

Range: Function:
0 N/A*   [0 - 0 N/A] View the type code string used for re-ordering the frequency converter in its original configuration.

15-45  Actual Typecode String

Range: Function:
0 N/A*   [0 - 0 N/A] View the actual type code string.

15-46  Frequency Converter Ordering No

Range: Function:
0 N/A*   [0 - 0 N/A] View the 8-digit ordering number used for re-ordering the frequency converter in its original con-

figuration.

15-47  Power Card Ordering No

Range: Function:
0 N/A*   [0 - 0 N/A] View the power card ordering number.

15-48  LCP Id No

Range: Function:
0 N/A*   [0 - 0 N/A] View the LCP ID number.

15-49  SW ID Control Card

Range: Function:
0 N/A*   [0 - 0 N/A] View the control card software version number.

15-50  SW ID Power Card

Range: Function:
0 N/A*   [0 - 0 N/A] View the power card software version number.

15-51  Frequency Converter Serial Number

Range: Function:
0 N/A*   [0 - 0 N/A] View the frequency converter serial number.
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15-53  Power Card Serial Number

Range: Function:
0 N/A*   [0 - 0 N/A] View the power card serial number.

3.15.7 15-6* Option Ident. 

This read-only parameter group contains information about the hardware and software configuration of the options installed in slots A, B C0 and C1.

15-60  Option Mounted

Range: Function:
0 N/A*   [0 - 0 N/A] View the installed option type.

15-61  Option SW Version

Range: Function:
0 N/A*   [0 - 0 N/A] View the installed option software version.

15-62  Option Ordering No

Range: Function:
0 N/A*   [0 - 0 N/A] Shows the ordering number for the installed options.

15-63  Option Serial No

Range: Function:
0 N/A*   [0 - 0 N/A] View the installed option serial number.

3.15.8 15-9* Parameter Info

Parameter lists

15-92  Defined Parameters
Array [1000]

Range: Function:
0 N/A*   [0 - 9999 N/A] View a list of all defined parameters in the frequency converter. The list ends with 0.

15-93  Modified Parameters
Array [1000]

Range: Function:
0 N/A*   [0 - 9999 N/A] View a list of the parameters that have been changed from their default setting. The list ends with

0. Changes may not be visible until up to 30 seconds after implementation.

15-99  Parameter Metadata
Array [30]

Range: Function:
0 N/A*   [0 - 9999 N/A] This parameter contains data used by the MCT10 software tool.
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3.16 Parameters: Data Read-outs

3.16.1 16-** Data Readouts

Parameter group for data read-outs, e.g. actual references, voltages, control, alarm, warning and status words.

3.16.2 16-0* General Status

Parameters for reading the general status, e.g. the calculated reference, the active control word, status.

16-00  Control Word

Range: Function:
0 N/A*   [0 - 65535 N/A] View the Control word sent from the frequency converter via the serial communication port in hex

code.

16-01  Reference [Unit]

Range: Function:
0.000 Ref-

erenceFeed-

backUnit*

  [-999999.000 - 999999.000 Refer-

enceFeedbackUnit]

View the present reference value applied on impulse or analog basis in the unit resulting from the

configuration selected in par. 1-00 Configuration Mode (Hz, Nm or RPM).

16-02  Reference [%]

Range: Function:
0.0 %*   [-200.0 - 200.0 %] View the total reference. The total reference is the sum of digital, analog, preset, bus, and freeze

references, plus catch-up and slow-down.

16-03  Status Word

Range: Function:
0 N/A*   [0 - 65535 N/A] View the Status word sent from the frequency converter via the serial communication port in hex

code.

16-05  Main Actual Value [%]

Range: Function:
0.00 %*   [-100.00 - 100.00 %] View the two-byte word sent with the Status word to the bus Master reporting the Main Actual Value.

16-09  Custom Readout

Range: Function:
0.00 Cus-

tomReadou-

tUnit*

  [0.00 - 0.00 CustomReadoutUnit] View the value of custom readout from par.0-30 Unit for User-defined Readout to par.0-32 Custom

Readout Max Value

3.16.3 16-1* Motor Status

Parameters for reading the motor status values.

16-10  Power [kW]

Range: Function:
0.00 kW*   [0.00 - 10000.00 kW] View the motor power in kW. The value shown is calculated on the basis of the actual motor voltage

and motor current. The value is filtered, and therefore approx. 30 ms may pass from when an input

value changes to when the data read-out values change.
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16-11  Power [hp]

Range: Function:
0.00 hp*   [0.00 - 10000.00 hp] View the motor power in HP. The value shown is calculated on the basis of the actual motor voltage

and motor current. The value is filtered, and therefore approximately 30 ms may pass from when

an input value changes to when the data read-out values change.

16-12  Motor Voltage

Range: Function:
0.0 V*   [0.0 - 6000.0 V] View the motor voltage, a calculated value used for controlling the motor.

16-13  Frequency

Range: Function:
0.0 Hz*   [0.0 - 6500.0 Hz] View the motor frequency, without resonance dampening.

16-14  Motor Current

Range: Function:
0.00 A*   [0.00 - 10000.00 A] View the motor current measured as a mean value, IRMS. The value is filtered, and thus approxi-

mately 30 ms may pass from when an input value changes to when the data read-out values change.

16-15  Frequency [%]

Range: Function:
0.00 %*   [-100.00 - 100.00 %] View a two-byte word reporting the actual motor frequency (without resonance dampening) as a

percentage (scale 0000-4000 Hex) of par.4-19 Max Output Frequency. Set par.9-16 PCD Read Con-

figuration index 1 to send it with the Status Word instead of the MAV.

16-16  Torque [Nm]

Range: Function:
0.0 Nm*   [-3000.0 - 3000.0 Nm] View the torque value with sign, applied to the motor shaft. Linearity is not exact between 160%

motor current and torque in relation to the rated torque. Some motors supply more than 160%

torque. Consequently, the min. value and the max. value will depend on the max. motor current as

well as the motor used. The value is filtered, and thus approx. 30 ms may pass from when an input

changes value to when the data read-out values change.

16-17  Speed [RPM]

Range: Function:
0 RPM*   [-30000 - 30000 RPM] View the actual motor RPM. In open loop or closed loop process control the motor RPM is estimated.

In speed closed loop modes the motor RPM is measured.

16-18  Motor Thermal

Range: Function:
0 %*   [0 - 100 %] View the calculated thermal load on the motor. The cut-out limit is 100%. The basis for calculation

is the ETR function selected in par. 1-90 Motor Thermal Protection.

16-19  KTY sensor temperature

Range: Function:
0 C*   [0 - 0 C] Returning the actual temperature on KTY sensor buil into the motor.

See par. 1-9*.

16-20  Motor Angle

Range: Function:
0 N/A*   [0 - 65535 N/A] View the current encoder/resolver angle offset relative to the index position. The value range of

0-65535 corresponds to 0-2*pi (radians).
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16-22  Torque [%]

Range: Function:
0 %*   [-200 - 200 %] Value shown is the torque in percent of nominal torque, with sign, applied to the motor shaft.

16-25  Torque [Nm] High

Range: Function:
0.0 Nm*   [-200000000.0 - 200000000.0 Nm] View the torque value with sign, applied to the motor shaft. Some motors supply more than 160%

torque. Consequently, the min. value and the max. value will depend on the max. motor current as

well as the motor used. This specific readout has been adapted to be able to show higher values

than the standard readout in par.16-16 Torque [Nm].

3.16.4 16-3* Drive Status

Parameters for reporting the status of the frequency converter.

16-30  DC Link Voltage

Range: Function:
0 V*   [0 - 10000 V] View a measured value. The value is filtered with an 30 ms time constant.

16-32  Brake Energy /s

Range: Function:
0.000 kW*   [0.000 - 10000.000 kW] View the brake power transmitted to an external brake resistor, stated as an instantaneous value.

16-33  Brake Energy /2 min

Range: Function:
0.000 kW*   [0.000 - 10000.000 kW] View the brake power transmitted to an external brake resistor. The mean power is calculated on

an average basis for the most recent 120 seconds.

16-34  Heatsink Temp.

Range: Function:
0 C*   [0 - 255 C] View the frequency converter heatsink temperature. The cut-out limit is 90 ± 5 C, and the motor

cuts back in at 60 ± 5 C.

16-35  Inverter Thermal

Range: Function:
0 %*   [0 - 100 %] View the percentage load on the inverter.

16-36  Inv. Nom. Current

Range: Function:
10.00 A*   [0.01 - 10000.00 A] View the inverter nominal current, which should match the nameplate data on the connected motor.

The data are used for calculation of torque, motor protection, etc.

16-37  Inv. Max. Current

Range: Function:
16.00 A*   [0.01 - 10000.00 A] View the inverter maximum current, which should match the nameplate data on the connected

motor. The data are used for calculation of torque, motor protection, etc.

16-38  SL Controller State

Range: Function:
0 N/A*   [0 - 100 N/A] View the state of the event under execution by the SL controller.
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16-39  Control Card Temp.

Range: Function:
0 C*   [0 - 100 C] View the temperature on the control card, stated in C.

16-40  Logging Buffer Full

Option: Function:
View whether the logging buffer is full (see par. 15-1*). The logging buffer will never be full when

par.15-13 Logging Mode is set to Log always [0].

[0] * No

[1] Yes

3.16.5 16-5* Ref. & Feedb.

Parameters for reporting the reference and feedback input.

16-50  External Reference

Range: Function:
0.0 N/A*   [-200.0 - 200.0 N/A] View the total reference, the sum of digital, analog, preset, bus and freeze references, plus catch-

up and slow-down.

16-51  Pulse Reference

Range: Function:
0.0 N/A*   [-200.0 - 200.0 N/A] View the reference value from programmed digital input(s). The read-out can also reflect the im-

pulses from an incremental encoder.

16-52  Feedback [Unit]

Range: Function:
0.000 Ref-

erenceFeed-

backUnit*

  [-999999.999 - 999999.999 Refer-

enceFeedbackUnit]

View the feedback unit resulting from the selection of unit and scaling in par.3-00 Reference

Range, par.3-01 Reference/Feedback Unit, par.3-02 Minimum Reference and par.3-03 Maximum

Reference.

16-53  Digi Pot Reference

Range: Function:
0.00 N/A*   [-200.00 - 200.00 N/A] View the contribution of the Digital Potentiometer to the actual reference.

3.16.6 16-6* Inputs and Outputs

Parameters for reporting the digital and analog IO ports.
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16-60  Digital Input

Range: Function:
0 N/A*   [0 - 1023 N/A] View the signal states from the active digital inputs. Example: Input 18 corresponds to bit no. 5, ‘0’

= no signal, ‘1’ = connected signal. Bit 6 works in the opposite way, on = '0', off = '1' (safe stop

input).

Bit 0 Digital input term. 33
Bit 1 Digital input term. 32
Bit 2 Digital input term. 29
Bit 3 Digital input term. 27
Bit 4 Digital input term. 19
Bit 5 Digital input term. 18
Bit 6 Digital input term. 37
Bit 7 Digital input GP I/O term. X30/4
Bit 8 Digital input GP I/O term. X30/3
Bit 9 Digital input GP I/O term. X30/2
Bit 10-63 Reserved for future terminals

130BA894.10

00000000000000000
DI T-33
DI T-32
DI T-29
DI T-27
DI T-19
DI T-18
DI T-37
DI X30/4
DI X30/3
DI X30/2
DI X46/13
DI X46/11
DI X46/9
DI X46/7 
DI X46/5 
DI X46/3
DI X46/1 

16-61  Terminal 53 Switch Setting

Option: Function:
View the setting of input terminal 53. Current = 0; Voltage = 1.

[0] * Current

[1] Voltage

[2] Pt 1000 [°C]

[3] Pt 1000 [°F]

[4] Ni 1000 [°C]

[5] Ni 1000 [°F]

16-62  Analog Input 53

Range: Function:
0.000 N/A*   [-20.000 - 20.000 N/A] View the actual value at input 53.
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16-63  Terminal 54 Switch Setting

Option: Function:
View the setting of input terminal 54. Current = 0; Voltage = 1.

[0] * Current

[1] Voltage

[2] Pt 1000 [°C]

[3] Pt 1000 [°F]

[4] Ni 1000 [°C]

[5] Ni 1000 [°F]

16-64  Analog Input 54

Range: Function:
0.000 N/A*   [-20.000 - 20.000 N/A] View the actual value at input 54.

16-65  Analog Output 42 [mA]

Range: Function:
0.000 N/A*   [0.000 - 30.000 N/A] View the actual value at output 42 in mA. The value shown reflects the selection in par.6-50 Terminal

42 Output.

16-66  Digital Output [bin]

Range: Function:
0 N/A*   [0 - 15 N/A] View the binary value of all digital outputs.

16-67  Pulse Input #29 [Hz]

Range: Function:
0 N/A*   [0 - 130000 N/A] View the actual frequency rate on terminal 29.

16-68  Freq. Input #33 [Hz]

Range: Function:
0 N/A*   [0 - 130000 N/A] View the actual value of the frequency applied at terminal 33 as an impulse input.

16-69  Pulse Output #27 [Hz]

Range: Function:
0 N/A*   [0 - 40000 N/A] View the actual value of pulses applied to terminal 27 in digital output mode.

16-70  Pulse Output #29 [Hz]

Range: Function:
0 N/A*   [0 - 40000 N/A] View the actual value of pulses at terminal 29 in digital output mode.

This parameter is available for FC 302 only.

16-71  Relay Output [bin]

Range: Function:
0 N/A*   [0 - 511 N/A] View the settings of all relays.
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16-72  Counter A

Range: Function:
0 N/A*   [-2147483648 - 2147483647 N/A] View the present value of Counter A. Counters are useful as comparator operands, see par.

13-10 Comparator Operand.

The value can be reset or changed either via digital inputs (parameter group 5-1*) or by using an

SLC action (par.13-52 SL Controller Action).

16-73  Counter B

Range: Function:
0 N/A*   [-2147483648 - 2147483647 N/A] View the present value of Counter B. Counters are useful as comparator operands (par.13-10 Com-

parator Operand).

The value can be reset or changed either via digital inputs (parameter group 5-1*) or by using an

SLC action (par.13-52 SL Controller Action).

16-74  Prec. Stop Counter

Range: Function:
0 N/A*   [0 - 2147483647 N/A] Returns the actual counter value of precise counter (par.1-84 Precise Stop Counter Value).

16-75  Analog In X30/11

Range: Function:
0.000 N/A*   [-20.000 - 20.000 N/A] View the actual value at input X30/11 of MCB 101.

16-76  Analog In X30/12

Range: Function:
0.000 N/A*   [-20.000 - 20.000 N/A] View the actual value at input X30/12 of MCB 101.

16-77  Analog Out X30/8 [mA]

Range: Function:
0.000 N/A*   [0.000 - 30.000 N/A] View the actual value at input X30/8 in mA.

16-78  Analog Out X45/1 [mA]

Range: Function:
0.000 N/A*   [0.000 - 30.000 N/A] View the actual value at output X45/1. The value shown reflects the selection in par. 6-70 Terminal

X45/1 Output.

16-79  Analog Out X45/3 [mA]

Range: Function:
0.000 N/A*   [0.000 - 30.000 N/A] View the actual value at output X45/3. The value shown reflects the selection in par. 6-80 Terminal

X45/3 Output.

3.16.7 16-8* Fieldbus & FC Port

Parameters for reporting the BUS references and control words.

16-80  Fieldbus CTW 1

Range: Function:
0 N/A*   [0 - 65535 N/A] View the two-byte Control word (CTW) received from the Bus-Master. Interpretation of the Control

word depends on the fieldbus option installed and the Control word profile selected in

par. 8-10 Control Profile.

For more information please refer to the relevant fieldbus manual.
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16-82  Fieldbus REF 1

Range: Function:
0 N/A*   [-200 - 200 N/A] View the two-byte word sent with the control word form the Bus-Master to set the reference value.

For more information please refer to the relevant fieldbus manual.

16-84  Comm. Option STW

Range: Function:
0 N/A*   [0 - 65535 N/A] View the extended fieldbus comm. option status word.

For more information please refer to the relevant fieldbus manual.

16-85  FC Port CTW 1

Range: Function:
0 N/A*   [0 - 65535 N/A] View the two-byte Control word (CTW) received from the Bus-Master. Interpretation of the control

word depends on the fieldbus option installed and the Control word profile selected in

par. 8-10 Control Profile.

16-86  FC Port REF 1

Range: Function:
0 N/A*   [-200 - 200 N/A] View the two-byte Status word (STW) sent to the Bus-Master. Interpretation of the Status word

depends on the fieldbus option installed and the Control word profile selected in par. 8-10 Control

Profile.

3.16.8 16-9* Diagnosis Read-Outs

Parameters displaying alarm, warning and extended status words.

16-90  Alarm Word

Range: Function:
0 N/A*   [0 - 4294967295 N/A] View the alarm word sent via the serial communication port in hex code.

16-91  Alarm Word 2

Range: Function:
0 N/A*   [0 - 4294967295 N/A] View the alarm word sent via the serial communication port in hex code.

16-92  Warning Word

Range: Function:
0 N/A*   [0 - 4294967295 N/A] View the warning word sent via the serial communication port in hex code.

16-93  Warning Word 2

Range: Function:
0 N/A*   [0 - 4294967295 N/A] View the warning word sent via the serial communication port in hex code.

16-94  Ext. Status Word

Range: Function:
0 N/A*   [0 - 4294967295 N/A] Returns the extended warning word sent via the serial communication port in hex code.
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3.17 Parameters: Encoder Input

3.17.1 17-** Motor Feedb. Option

Additional parameters to configure the Encoder (MCB102) or the Resolver (MCB103) Feedback Option.

3.17.2 17-1* Inc. Enc. Interface

Parameters in this group configure the incremental interface of the MCB102 option. Note that both the incremental and absolute interfaces are active at

the same time.

17-10  Signal Type
Select the incremental type (A/B channel) of the encoder in use. Find the information on the encoder data sheet.

Select None [0] if the feedback sensor is an absolute encoder only.

This parameter cannot be adjusted while the motor is running.

Option: Function:
[0] None

[1] * RS422 (5V TTL)

[2] Sinusoidal 1Vpp

17-11  Resolution (PPR)

Range: Function:
1024 N/A*   [10 - 10000 N/A] Enter the resolution of the incremental track, i.e. the number of pulses or periods per revolution.

This parameter cannot be adjusted while the motor is running.

3.17.3 17-2* Abs. Enc. Interface

Parameters in this group configure the absolute interface of the MCB102 option. Note that both the incremental and absolute interfaces are active at the

same time.

17-20  Protocol Selection
Select HIPERFACE [1] if the encoder is absolute only.

Select None [0] if the feedback sensor is an incremental encoder only.

This parameter cannot be adjusted while the motor is running.

Option: Function:
[0] * None

[1] HIPERFACE

[2] EnDat

[4] SSI

17-21  Resolution (Positions/Rev)
Select the resolution of the absolute encoder, i.e. the number of counts per revolution.

This parameter cannot be adjusted while the motor is running. The value depends on setting in par.17-20 Protocol Selection.

Range: Function:
8192. N/A*   [4. - 131072. N/A]

17-24  SSI Data Length

Range: Function:
13 N/A*   [13 - 25 N/A] Set the number of bits for the SSI telegram. Choose 13 bits for single-turn encoders and 25 bits for

multi-turn encoder.
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17-25  Clock Rate

Range: Function:
0 kHz*   [100 - 0 kHz] Set the SSI clock rate. With long encoder cables the clock rate must be reduced.

17-26  SSI Data Format

Option: Function:
[0] * Gray code

[1] Binary code Set the data format of the SSI data. Choose between Gray or Binary format.

17-34  HIPERFACE Baudrate
Select the baud rate of the attached encoder.

This parameter cannot be adjusted while the motor is running. The parameter is only accessible when par.17-20 Protocol Selection is set to HIPERFACE

[1].

Option: Function:
[0] 600

[1] 1200

[2] 2400

[3] 4800

[4] * 9600

[5] 19200

[6] 38400

3.17.4 17-5* Resolver Interface

Parameter group 17-5* is used for setting parameters for the MCB 103 Resolver Option.

Usually the resolver feedback is used as motor feedback from Permanent Magnet motors with par.1-01 Motor Control Principle set to Flux with motor

feedback.

Resolver parameters cannot be adjusted while the motor is running.

17-50  Poles

Range: Function:
2 N/A*   [2 - 2 N/A] Set the number of poles on the resolver.

The value is stated in the data sheet for resolvers.

17-51  Input Voltage

Range: Function:
7.0 V*   [2.0 - 8.0 V] Set the input voltage to the resolver. The voltage is stated as RMS value.

The value is stated in the data sheet for resolvers

17-52  Input Frequency

Range: Function:
10.0 kHz*   [2.0 - 15.0 kHz] Set the input frequency to the resolver.

The value is stated in the data sheet for resolvers.

17-53  Transformation Ratio

Range: Function:
0.5 N/A*   [0.1 - 1.1 N/A] Set the transformation ratio for the resolver.

The transformation ration is:

Tratio =  
VOut
VIn

The value is stated in the data sheet for resolvers.
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17-59  Resolver Interface
Activate the MCB 103 resolver option when the resolver parameters are selected.

To avoid damage to resolvers par.17-50 Poles – par.17-53 Transformation Ratio must be adjusted before activating this parameter.

Option: Function:
[0] * Disabled

[1] Enabled

3.17.5 17-6* Monitoring and Application

This parameter group is for selecting additional functions when MCB 102 Encoder option or MCB 103 Resolver option is fitted into option slot B as speed

feedback.

Monitoring and Application parameters cannot be adjusted while the motor is running.

17-60  Feedback Direction
Change the detected encoder rotation direction without changing the wiring to the encoder.

This parameter cannot be adjusted while the motor is running.

Option: Function:
[0] * Clockwise

[1] Counter clockwise

17-61  Feedback Signal Monitoring
Select which reaction the frequency converter should take in case a faulty encoder signal is detected.

The encoder function in par.17-61 Feedback Signal Monitoring is an electrical check of the hardware circuit in the encoder system.

Option: Function:
[0] Disabled

[1] * Warning

[2] Trip

[3] Jog

[4] Freeze Output

[5] Max Speed

[6] Switch to Open Loop

[7] Select Setup 1

[8] Select Setup 2

[9] Select Setup 3

[10] Select Setup 4

[11] stop & trip
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3.18 Parameters: Data Readouts 2

18-90  Process PID Error

Range: Function:
0.0 %*   [-200.0 - 200.0 %]

18-91  Process PID Output

Range: Function:
0.0 %*   [-200.0 - 200.0 %]

18-92  Process PID Clamped Output

Range: Function:
0.0 %*   [-200.0 - 200.0 %]

18-93  Process PID Gain Scaled Output

Range: Function:
0.0 %*   [-200.0 - 200.0 %]

3.19 30-** Special Features

3.19.1 Wobble Function

The wobble function is primarily used for synthetic yarn winding applications. The wobble option is to be installed in the frequency converter controlling

the traverse drive. The traverse drive frequency converter will move the yarn back and forth in a diamond pattern across the surface of the yarn package.

To prevent a buildup of yarn at the same points at the surface, this pattern must be altered. The wobble option can accomplish this by continuously

varying the traverse velocity in a programmable cycle. The wobble function is created by superimposing a delta frequency around a center frequency.

To compensate for the inertia in the system a quick frequency jump can be included. Especially suitable for elastic yarn applications the option features

a randomized wobble ratio.

30-00  Wobble Mode

Option: Function:
The standard speed open loop mode in par. 1-00 is extended with a wobble function . In this pa-

rameter it is possible to select which method to be used for the wobbler. The frequency parameters
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can be set as absolute values (direct frequencies) or as relative values (percentage of other pa-

rameter) . The wobble cycle time can be set as an absolute alue or as independent up- and down

times. When using an absolute cycle time, the up- and down times are configured through the

wobble ratio.

[0] * Abs. Freq., Abs. Time

[1] Abs. Freq., Up/ Down Time

[2] Rel. Freq., Abs. Time

[3] Rel. Freq., Up/ Down Time

This parameter can be set while running.

NB!

The setting of “Center Frequency” takes place via the normal reference handling parameters, 3-1*

30-01  Wobble Delta Frequency [Hz]

Range: Function:
5.0 Hz*   [0.0 - 25.0 Hz] The delta frequency is determining the magnitude of the wobble frequency. The delta frequency is

superimposed on the center frequency. Parameter 30-01 is selecting both the positive and negative

delta frequency. The setting of parameter 30-01 must thus not be higher than the setting of the

center frequency. The initial ramp up time from standstill until the wobble sequence is running is

determined by parameters 3-1*.

30-02  Wobble Delta Frequency [%]

Range: Function:
25 %*   [0 - 100 %] The delta frequency can also be expressed as percentage of the center frequency and can thus be

maximum 100%. The function is the same as for par. 30-01.

30-03  Wobble Delta Freq. Scaling Resource

Option: Function:
Select which drive input should be used to scale the delta frequency setting.

[0] * No function

[1] Analog input 53

[2] Analog input 54

[3] Frequency input 29 FC 302 only

[4] Frequency input 33

[7] Analog input X30/11

[8] Analog input X30/12

30-04  Wobble Jump Frequency [Hz]

Range: Function:
0.0 Hz*   [0.0 - 0.0 Hz] The jump frequency is used to compensate for the inertia in the traverse system. If a jump in the

output frequency is required in the top and in the bottom of the wobble sequence, the frequency

jump is set in this parameter. If the traverse system has a very high inertia a high jump frequency

may create a torque limit warning or trip (warning/alarm 12) or an over voltage warning or trip

(warning/alarm 7). This parameter can only be changed in stop-mode
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30-05  Wobble Jump Frequency [%]

Range: Function:
0 %*   [0 - 100 %] The jump frequency can also be expressed as percentage of the center frequency. The function is

the same as for par. 30-04.

30-06  Wobble Jump Time

Range: Function:
0.005 s*   [0.005 - s] This parameter determines the slope of the jump ramp at the max. and min. wobble frequency.

30-07  Wobble Sequence Time

Range: Function:
10.0 s*   [1.0 - 1000.0 s] This parameter determines the wobble sequence period. This parameter can only be changed in

stop-mode.

Wobble time = tup + tdown

30-08  Wobble Up/ Down Time

Range: Function:
5.0 s*   [0.1 - 1000.0 s] Defines the individual up- and down times for each wobble cycle.

30-09  Wobble Random Function

Option: Function:
[0] * Off

[1] On

30-10  Wobble Ratio

Range: Function:
1.0 N/A*   [0.1 - 0.0 N/A] If the ratio 0.1 is selected: tdown is 10 times greater than tup.

If the ratio 10 is selected: tup is 10 times greater than tdown.

30-11  Wobble Random Ratio Max.

Range: Function:
10.0 N/A*   [par. 17-53 - 10.0 N/A] Enter the maximum allowed wobble ratio.

30-12  Wobble Random Ratio Min.

Range: Function:
0.1 N/A*   [0.1 - par. 30-11 N/A] Enter the minimum allowed wobble ratio.

30-19  Wobble Delta Freq. Scaled

Range: Function:
0.0 Hz*   [0.0 - 1000.0 Hz] Readout parameter. View the actual wobble delta frequency after scaling has been applied.

3.19.2 30-8* Compatibility

30-80  d-axis Inductance (Ld)

Range: Function:
0 mH*   [0 - 0.000 mH] Enter the value of the d-axis inductance. Obtain the value from the permanent magnet motor data

sheet. The d-axis inductance cannot be found by performing an AMA.
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30-81  Brake Resistor (ohm)

Range: Function:
50.00

Ohm*

  [0.01 - 32000.0 Ohm] Set the brake resistor value in Ohms. This value is used for monitoring the power to the brake

resistor in par.2-13 Brake Power Monitoring. This parameter is only active in drives with an integral

dynamic brake.

30-83  Speed PID Proportional Gain

Range: Function:
0 N/A*   [0.0000 - 1.0000 N/A] Enter the speed controller proportional gain. Quick control is obtained at high amplification. However

if amplification is too great, the process may become unstable.

30-84  Process PID Proportional Gain

Range: Function:
0.100 N/A*   [0.000 - 10.000 N/A] Enter the process controller proportional gain. Quick control is obtained at high amplification. How-

ever if amplification is too great, the process may become unstable.
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4 Parameter Lists

4.1 Parameter Lists
FC Series

All = valid for FC 301 and FC 302 series

01 = valid for FC 301 only

02 = valid for FC 302 only

Changes during operation

”TRUE” means that the parameter can be changed while the frequency converter is in operation and “FALSE” means that the frequency converter must

be stopped before a change can be made.

4-Set-up

'All set-ups': the parameter can be set individually in each of the four set-ups, i. e. one single parameter can have four different data values.

’1 set-up’: data value will be the same in all set-ups.

Conversion index

This number refers to a conversion figure used when writing or reading by means of a frequency converter.

Conv. index 100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
Conv. factor 1 1/60 1000000 100000 10000 1000 100 10 1 0.1 0.01 0.001 0.0001 0.00001 0.000001

Data type Description Type
2 Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 boolean variables V2
54 Time difference w/o date TimD
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5 Troubleshooting

5.1.1 Warnings/Alarm Messages 

A warning or an alarm is signalled by the relevant LED on the front of the frequency converter and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages

may be critical, but are not necessarily so.

In the event of an alarm, the frequency converter will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in three ways:

1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional fieldbus.

NB!

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, meaning that the mains supply must be switched off before the alarm can be reset. After being

switched back on, the frequency converter is no longer blocked and may be reset as described above once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in par.14-20 Reset Mode (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or else that

you can specify whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in par.1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning

flash. Once the problem has been rectified, only the alarm continues flashing until the frequency converter is reset.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

1 10 Volts low X    

2 Live zero error (X) (X) par.6-01 Live Zero Time-
out Function

3 No motor (X) par.1-80 Function at Stop
4 Mains phase loss (X) (X) (X) par.14-12 Function at

Mains Imbalance
5 DC link voltage high X    
6 DC link voltage low X
7 DC over-voltage X X   
8 DC under voltage X X
9 Inverter overloaded X X   
10 Motor ETR over temperature (X) (X) par.1-90 Motor Thermal

Protection
11 Motor thermistor over temperature (X) (X)  par.1-90 Motor Thermal

Protection
12 Torque limit X X
13 Over Current X X X  
14 Earth Fault X X X
15 Hardware mismatch X X
16 Short Circuit X X
17 Control word time-out (X) (X) par.8-04 Control Word

Timeout Function
22 Hoist Mech. Brake
23 Internal Fan Fault X
24 External Fan Fault X par.14-53 Fan Monitor
25 Brake resistor short-circuited X
26 Brake resistor power limit (X) (X) par.2-13 Brake Power

Monitoring
27 Brake chopper short-circuited X X
28 Brake check (X) (X) par.2-15 Brake Check
29 Heatsink temp X X X
30 Motor phase U missing (X) (X) (X) par.4-58 Missing Motor

Phase Function
31 Motor phase V missing (X) (X) (X) par.4-58 Missing Motor

Phase Function
32 Motor phase W missing (X) (X) (X) par.4-58 Missing Motor

Phase Function
33 Inrush Fault X X
34 Fieldbus communication fault X X
36 Mains failure X X
37 Phase imbalance X
38 Internal Fault X X
39 Heatsink sensor X X
40 Overload of Digital Output Terminal 27 (X) par.5-00 Digital I/O

Mode, par.5-01 Terminal
27 Mode

41 Overload of Digital Output Terminal 29 (X) par.5-00 Digital I/O
Mode, par.5-02 Terminal

29 Mode
42 Overload of Digital Output On X30/6 (X) par. 5-32 Term X30/6

Digi Out (MCB 101)
42 Overload of Digital Output On X30/7 (X) par. 5-33 Term X30/7

Digi Out (MCB 101)
46 Pwr. card supply X X
47 24 V supply low X X X
48 1.8 V supply low X X
49 Speed limit X
50 AMA calibration failed X
51 AMA check Unom and Inom X
52 AMA low Inom X
53 AMA motor too big X

Table 5.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter
Reference

54 AMA motor too small X
55 AMA parameter out of range X
56 AMA interrupted by user X
57 AMA time-out X
58 AMA internal fault X X
59 Current limit X
61 Tracking Error (X) (X) par.4-30 Motor Feed-

back Loss Function
62 Output Frequency at Maximum Limit X

63 Mechanical Brake Low (X) par.2-20 Release Brake
Current

64 Voltage Limit X

65 Control Board Over-temperature X X X
66 Heat sink Temperature Low X
67 Option Configuration has Changed X
68 Safe Stop (X) (X)1) par.5-19 Terminal 37

Safe Stop
69 Pwr. Card Temp X X
70 Illegal FC configuration X
71 PTC 1 Safe Stop X X1) par.5-19 Terminal 37

Safe Stop
72 Dangerous Failure X1) par.5-19 Terminal 37

Safe Stop
73 Safe Stop Auto Restart
77 Reduced power mode X par. 14-59 Actual Num-

ber of Inverter Units
78 Tracking Error
79 Illegal PS config X X
80 Drive Initialized to Default Value X
81 CSIV corrupt
82 CSIV parameter error
85 Profibus/Profisafe Error
90 Encoder Loss (X) (X) par.17-61 Feedback Sig-

nal Monitoring
91 Analogue input 54 wrong settings X S202
100-199 See Operating Instructions for MCO 305
243 Brake IGBT X X
244 Heatsink temp X X X
245 Heatsink sensor X X
246 Pwr.card supply X X
247 Pwr.card temp X X
248 Illegal PS config X X
250 New spare part X par. 14-23 Typecode

Setting
251 New Type Code X X

Table 5.2: Alarm/Warning code list

(X) Dependent on parameter

1) Can not be Auto reset via par.14-20 Reset Mode

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital

input (Par. 5-1* [1]). The origin event that caused an alarm cannot damage the frequency converter or cause dangerous conditions. A trip lock is an

action when an alarm occurs, which may cause damage to frequency converter or connected parts. A Trip Lock situation can only be reset by a power

cycling.

LED indication
Warning yellow
Alarm flashing red

Trip locked yellow and red
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Alarm Word Extended Status Word
Bit Hex Dec Alarm Word Alarm Word 2 Warning Word Warning

Word 2
Extended
Status Word

0 00000001 1 Brake Check (A28) ServiceTrip, Read/
Write

Brake Check (W28) Ramping

1 00000002 2 Pwr. Card Temp
(A69)

ServiceTrip, (re-
served)

Pwr. Card Temp (W69)  AMA Running

2 00000004 4 Earth Fault (A14) ServiceTrip, Type-
code/Sparepart

Earth Fault (W14) Start CW/CCW

3 00000008 8 Ctrl.Card Temp
(A65)

ServiceTrip, (re-
served)

Ctrl.Card Temp (W65)  Slow Down

4 00000010 16 Ctrl. Word TO (A17) ServiceTrip, (re-
served)

Ctrl. Word TO (W17) Catch Up

5 00000020 32 Over Current (A13)  Over Current (W13)  Feedback High
6 00000040 64 Torque Limit (A12) Torque Limit (W12) Feedback Low
7 00000080 128 Motor Th Over

(A11)
 Motor Th Over (W11)  Output Current High

8 00000100 256 Motor ETR Over
(A10)

Motor ETR Over (W10) Output Current Low

9 00000200 512 Inverter Overld.
(A9)

 Inverter Overld (W9)  Output Freq High

10 00000400 1024 DC under Volt (A8) DC under Volt (W8) Output Freq Low
11 00000800 2048 DC over Volt (A7)  DC over Volt (W7)  Brake Check OK
12 00001000 4096 Short Circuit (A16) DC Voltage Low (W6) Braking Max
13 00002000 8192 Inrush Fault (A33)  DC Voltage High (W5)  Braking
14 00004000 16384 Mains ph. Loss (A4) Mains ph. Loss (W4) Out of Speed Range
15 00008000 32768 AMA Not OK  No Motor (W3)  OVC Active
16 00010000 65536 Live Zero Error (A2) Live Zero Error (W2) AC Brake
17 00020000 131072 Internal Fault (A38) KTY error 10V Low (W1) KTY Warn Password Timelock
18 00040000 262144 Brake Overload

(A26)
Fans error Brake Overload (W26) Fans Warn Password Protection

19 00080000 524288 U phase Loss (A30) ECB error Brake Resistor (W25) ECB Warn  
20 00100000 1048576 V phase Loss (A31) Brake IGBT (W27)
21 00200000 2097152 W phase Loss (A32)  Speed Limit (W49)   
22 00400000 4194304 Fieldbus Fault

(A34)
Fieldbus Fault (W34) Unused

23 00800000 8388608 24 V Supply Low
(A47)

 24V Supply Low (W47)  Unused

24 01000000 16777216 Mains Failure (A36) Mains Failure (W36) Unused
25 02000000 33554432 1.8V Supply Low

(A48)
 Current Limit (W59)  Unused

26 04000000 67108864 Brake Resistor
(A25)

Low Temp (W66) Unused

27 08000000 134217728 Brake IGBT (A27)  Voltage Limit (W64)  Unused
28 10000000 268435456 Option Change

(A67)
Encoder loss (W90) Unused

29 20000000 536870912 Drive Initial-
ized(A80)

 Output freq. lim. (W62)  Unused

30 40000000 1073741824 Safe Stop (A68) PTC 1 Safe Stop
(A71)

Safe Stop (W68) PTC 1 Safe
Stop (W71)

Unused

31 80000000 2147483648 Mech. brake low
(A63)

Dangerous Failure
(A72)

Extended Status Word  Unused

Table 5.3: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional fieldbus for diagnose. See alsopar.16-94 Ext. Status

Word.

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is over-

loaded. Max. 15 mA or minimum 590 .

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in par.

6-10 Terminal 53 Low Voltage, par.6-12 Terminal 53 Low Current, par.

6-20 Terminal 54 Low Voltage, or par.6-22 Terminal 54 Low Current re-

spectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the frequency converter.

WARNING/ALARM 4, Mains phase loss:

A phase is missing on the supply side, or the mains voltage imbalance is

too high.

This message also appears in case of a fault in the input rectifier on the

frequency converter.

Check the supply voltage and supply currents to the frequency converter.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the overvoltage limit

of the control system. The frequency converter is still active.

WARNING 6, DC link voltage low

The intermediate circuit voltage (DC) is below the undervoltage limit of

the control system. The frequency converter is still active.

WARNING/ALARM 7, DC over voltage:

If the intermediate circuit voltage exceeds the limit, the frequency con-

verter trips after a time.

Possible corrections:

Connect a brake resistor

Extend the ramp time

Activate functions in par.2-10 Brake Function
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Increase par.14-26 Trip Delay at Inverter Fault

Alarm/warning limits:
3 x 200 - 240
V

3 x 380 - 500 V 3 x 525 - 600 V

[VDC] [VDC] [VDC]
Undervoltage 185 373 532
Voltage warning
low

205 410 585

Voltage warning
high (w/o brake
- w/brake)

390/405 810/840 943/965

Overvoltage 410 855 975
    
The voltages stated are the intermediate circuit voltage of the fre-
quency converter with a tolerance of ± 5 %. The corresponding
mains voltage is the intermediate circuit voltage (DC-link) divided
by 1.35

WARNING/ALARM 8, DC under voltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning

low” limit (see table above), the frequency converter checks if 24 V back-

up supply is connected.

If no 24 V backup supply is connected, the frequency converter trips after

a given time depending on the unit.

To check whether the supply voltage matches the frequency converter,

see General Specifications.

WARNING/ALARM 9, Inverter overloaded:

The frequency converter is about to cut out because of an overload (too

high current for too long). The counter for electronic, thermal inverter

protection gives a warning at 98% and trips at 100%, while giving an

alarm. You  cannot reset the frequency converter until the counter is be-

low 90%.

The fault is that the frequency converter is overloaded by more than

100% for too long.

WARNING/ALARM 10, Motor ETR over temperature:

According to the electronic thermal protection (ETR), the motor is too hot.

You can choose if you want the frequency converter to give a warning or

an alarm when the counter reaches 100% in par.1-90 Motor Thermal

Protection. The fault is that the motor is overloaded by more than 100%

for too long. Check that the motor par.1-24 Motor Current is set correctly.

WARNING/ALARM 11, Motor thermistor over temp:

The thermistor or the thermistor connection is disconnected. You can

choose if you want the frequency converter to give a warning or an alarm

when the counter reaches 100% in par.1-90 Motor Thermal Protection.

Check that the thermistor is connected correctly between terminal 53 or

54 (analog voltage input) and terminal 50 (+ 10 V supply), or between

terminal 18 or 19 (digital input PNP only) and terminal 50. If aKTY sen-

soris used, check for correct connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par.4-16 Torque Limit Motor

Mode (in motor operation) or the torque is higher than the value in par.

4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, Over Current:

The inverter peak current limit (approx. 200% of the rated current) is

exceeded. The warning will last approx. 8-12 sec., then the frequency

converter trips and issues an alarm. Turn off the frequency converter and

check if the motor shaft can be turned and if the motor size matches the

frequency converter.

If extended mechanical brake control is selected, trip can be reset exter-

nally.

ALARM 14, Earth fault:

There is a discharge from the output phases to earth, either in the cable

between the frequency converter and the motor or in the motor itself.

Turn off the frequency converter and remove the earth fault.

ALARM 15, Incomplete hardware:

A fitted option is not handled by the present control board (hardware or

software).

ALARM 16, Short-circuit

There is short-circuiting in the motor or on the motor terminals.

Turn off the frequency converter and remove the short-circuit.

WARNING/ALARM 17, Control word timeout:

There is no communication to the frequency converter.

The warning will only be active when par.8-04 Control Word Timeout

Function is NOT set to OFF.

If par.8-04 Control Word Timeout Function is set to Stop and Trip, a

warning appears and the frequency converter ramps down until it trips,

while giving an alarm.

par.8-03 Control Word Timeout Time could possibly be increased.

WARNING 23, Internal fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in par.

14-53 Fan Monitor (set to [0] Disabled).

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in par.

14-53 Fan Monitor (set to [0] Disabled).

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the

brake function is disconnected and the warning appears. The frequency

converter still works, but without the brake function. Turn off the fre-

quency converter and replace the brake resistor (see par.2-15 Brake

Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,

as a mean value over the last 120 s, on the basis of the resistance value

of the brake resistor (par.2-11 Brake Resistor (ohm)) and the intermedi-

ate circuit voltage. The warning is active when the dissipated braking

power is higher than 90%. If  Trip [2] has been selected in par.2-13 Brake

Power Monitoring, the frequency converter cuts out and issues this alarm,

when the dissipated braking power is higher than 100%.

ALARM/ WARNING 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,

the brake function disconnects and the warning comes up. The frequency

converter is still able to run, but since the brake transistor has short-

circuited, substantial power is transmitted to the brake resistor, even if it

is inactive.

Turn off the frequency converter and remove the brake resistor.

This alarm/ warning could also occur should the brake resistor overheat.

Terminal 104 to 106 are available as brake resistor. Klixon inputs, see

section Brake Resistor Temperature Switch.

Warning: There is a risk of substantial power being

transmitted to the brake resistor if the brake transistor

is short-circuited.
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ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

ALARM 29, Drive over temperature:

If the enclosure is IP 20 or IP 21/Type 1, the cut-out temperature of the

heat-sink is 95 oC +5 oC. The temperature fault cannot be reset, until the

temperature of the heatsink is below 70 oC +5 oC.

The fault could be:

- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:

Motor phase U between the frequency converter and the the motor is

missing.

Turn off the frequency converter and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the frequency converter and the motor is missing.

Turn off the frequency converter and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase W.

ALARM 33, Inrush fault:

Too many power ups have occured within a short time period. See the

chapter General Specifications for the allowed number of power ups with-

in one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The fieldbus on the communication option card is not working correctly.

Please check parameters associated with the module and make sure

module is properly inserted in Slot A of the drive. Check the wiring for

fieldbus.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency

converter is lost and par.14-10 Mains Failure is NOT set to OFF. Possible

correction: check the fuses to the frequency converter

ALARM 37, Phase imbalance:

There is a current imbalance between the power units

ALARM 38, Internal fault:

By this alarm it may be necessary to contact your Danfoss supplier. Some

typical alarm messages:

0 The serial port cannot be initialized. Serious hardware
failure

256 The power EEPROM data is defect or too old
512 The control board EEPROM data is defect or too old
513 Communication time out Reading EEPROM data
514 Communication time out Reading EEPROM data
515 The Application Orientated Control cannot recognize the

EEPROM data
516 Cannot write write to the EEPROM because a write com-

mand is on progress
517 The write command is under time out
518 Failure in the EEPROM
519 Missing or invalid BarCode data in EEPROM 1024 – 1279

CAN telegram cannot be sent. (1027 indicate a possible
hardware failure)

1281 Digital Signal Processor flash time-out
1282 Power micro software version mismatch
1283 Power EEPROM data version mismatch
1284 Cannot read Digital Signal Processor software version
1299 Option SW in slot A is too old
1300 Option SW in slot B is too old
1311 Option SW in slot C0 is too old

1312 Option SW in slot C1 is too old
1315 Option SW in slot A is not supported (not allowed)
1316 Option SW in slot B is not supported (not allowed)
1317 Option SW in slot C0 is not supported (not allowed)
1318 Option SW in slot C1 is not supported (not allowed)
1536 An exception in the Application Orientated Control is

registered. Debug information written in LCP
1792 DSP watchdog is active. Debugging of power part data

Motor Orientated Control data not transferred correctly
2049 Power data restarted
2315 Missing SW version from power unit
2816 Stack overflow Control board module
2817 Scheduler slow tasks
2818 Fast tasks
2819 Parameter thread
2820 LCP stack overflow
2821 Serial port overflow
2822 USB port overflow

3072-
5122

Parameter value is outside its limits. Perform a initiali-
zation. Parameter number causing the alarm: Subtract
the code from 3072. Ex Error code 3238: 3238-3072 =
166 is outside the limit

5123 Option in slot A: Hardware incompatible with Control
board hardware

5124 Option in slot B: Hardware incompatible with Control
board hardware

5125 Option in slot C0: Hardware incompatible with Control
board hardware

5126 Option in slot C1: Hardware incompatible with Control
board hardware

5376-
6231

Out of memory

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connec-

tion. Check par.5-00 Digital I/O Mode and par.5-01 Terminal 27 Mode.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-

tion. Check par.5-00 Digital I/O Mode and par.5-02 Terminal 29 Mode.

WARNING 42, Overload of Digital Output On X30/6 :

Check the load connected to X30/6 or remove short-circuit connection.

Check par. 5-32 Term X30/6 Digi Out (MCB 101).

WARNING 42, Overload of Digital Output On X30/7 :

Check the load connected to X30/7 or remove short-circuit connection.

Check par. 5-33 Term X30/7 Digi Out (MCB 101).

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

Contact your Danfoss supplier.

WARNING 48, 1.8 V supply low:

Contact your Danfoss supplier.

WARNING 49, Speed limit:

The speed is not within the specified range in par.4-11 Motor Speed Low

Limit [RPM] and par.4-13 Motor Speed High Limit [RPM].

ALARM 50, AMA calibration failed:

Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:

The setting of motor voltage, motor current, and motor power is pre-

sumably wrong. Check the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:

The motor is too small for the AMA to be carried out.
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ALARM 55, AMA par. out of range:

The motor parameter values found from the motor are outside acceptable

range.

ALARM 56, AMA interrupted by user:

The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried

out. Please note that repeated runs may heat the motor to a level where

the resistance Rs and Rr are increased. In most cases, however, this is

not critical.

ALARM 58, AMA internal fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

The current is higher than the value in par.4-18 Current Limit.

ALARM/WARNING 61, Tracking Error:

An error between calculated speed and speed measurement from feed-

back device. The function Warning/Alarm/Disabling setting is in par.

4-30 Motor Feedback Loss Function. Accepted error setting in par.

4-31 Motor Feedback Speed Error and the allowed time the error occur

setting in par.4-32 Motor Feedback Loss Timeout. During a commission-

ing procedure the function may be effective.

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is higher than the value set in par.4-19 Max Output

Frequency. This is a warning in VVC+ mode and an alarm (trip) in Flux

mode.

ALARM 63, Mechanical Brake Low:

The actual motor current has not exceeded the “release brake” current

within the “Start delay” time window.

WARNING 64, Voltage Limit:

The load and speed combination demands a motor voltage higher than

the actual DC link voltage.

WARNING/ALARM/TRIP 65, Control Card Over Temperature:

Control card over temperature: The cut-out temperature of the control

card is 80° C.

WARNING 66, Heatsink Temperature Low:

The heat sink temperature is measured as 0° C. This could indicate that

the temperature sensor is defect and thus the fan speed is increased to

the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last

power down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 V

DC to T-37. Press reset button on LCP.

WARNING 68, Safe Stop:

Safe Stop has been activated. Normal operation is resumed when Safe

Stop is disabled. Warning: Automatic Restart!

ALARM 70, Illegal FC Configuration:

Actual combination of control board and power board is illegal.

ALARM 71, PTC 1 Safe Stop:

Safe Stop has been activated from the MCB 112 PTC Thermistor Card

(motor too warm). Normal operation can be resumed when the MCB 112

applies 24 V DC to T-37 again (when the motor temperature reaches an

acceptable level) and when the Digital Input from the MCB 112 is deac-

tivated. When that happens, a reset signal must be is be sent (via Bus,

Digital I/O, or by pressing [RESET]).

WARNING 71, PTC 1 Safe Stop:

Safe Stop has been activated from the MCB 112 PTC Thermistor Card

(motor too warm). Normal operation can be resumed when the MCB 112

applies 24 V DC to T-37 again (when the motor temperature reaches an

acceptable level) and when the Digital Input from the MCB 112 is deac-

tivated. Warning: Automatic Restart.

ALARM 72, Dangerous Failure:

Safe Stop with Trip Lock. The Dangerous Failure Alarm is issued if the

combination of safe stop commands is unexpected. This is the case if the

MCB 112 VLT PTC Thermistor Card enables X44/ 10 but safe stop is

somehow not enabled. Furthermore, if the MCB 112 is the only device

using safe stop (specified through selection [4] or [5] in par. 5-19), an

unexpected combination is activation of safe stop without the X44/ 10

being activated. The following table summarizes the unexpected combi-

nations that lead to Alarm 72. Note that if X44/ 10 is activated in selection

2 or 3, this signal is ignored! However, the MCB 112 will still be able to

activate Safe Stop.

Function No. X44/ 10 (DI) Safe Stop T37

PTC 1 Warning [4] + -

  - +

PTC 1 Alarm [5] + -

  - +

PTC 1 & Relay A [6] + -

PTC 1 & Relay W [7] + -

PTC 1 & RelayA/ W [8] + -

PTC 1 & Relay W/A [9] + -

+: activated

-: Not activated

ALARM 78, Tracking Error:

Please contact Danfoss

ALARM 80, Drive Initialised to Default Value:

Parameter settings are initialised to default setting after a manual (three-

finger) reset.

ALARM 90, Encoder loss:

Check the connection to encoder option and eventually replace the MCB

102or MCB 103.

ALARM 91, Analogue Input 54 Wrong Settings:

Switch S202 has to be set in position OFF (voltage input) when a KTY

sensor is connected to analogue input terminal 54.

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The fre-

quency converter type code must be restored in the EEPROM. Select the

correct type code in par. 14-23 Typecode Setting according to the label

on unit. Remember to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The Frequency Converter has got a new type code.
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Index

A
Abbreviations 4

Ac Brake Max. Current 2-16 65

Access To Main Menu W/o Password 0-61 43

Access To Quick Menu W/o Password 0-66 44

Activate Brake Delay 2-23 67

[Activate Brake Speed Hz] 2-22 67

[Activate Brake Speed Rpm] 2-21 67

Active Set-up 0-10 33

Actual Baud Rate 9-63 141

Actual Typecode String 15-45 182

Actual Value 9-07 133

Address 8-31 129

Aeo Minimum Magnetisation 14-41 175

Alarm Log 181

Alarm Log: Time 15-32 181

Alarm Log: Value 15-31 181

Alarm Messages 229

Alarm Word 128

Alarm Word 16-90 191

Alarm Word 2 16-91 191

Analog In X30/11 16-75 190

Analog In X30/12 16-76 190

Analog Input 53 16-62 188

Analog Input 54 16-64 189

Analog Inputs 6

[Analog Out X30/8 Ma] 16-77 190

[Analog Out X45/1 Ma] 16-78 190

[Analog Out X45/3 Ma] 16-79 190

[Analog Output 42 Ma] 16-65 189

Array Index 10-30 150

[Auto On] Key On Lcp 0-42 42

Automatic Motor Adaptation (ama) 1-29 48

Automatic Restart Time 14-21 172

B
Back Emf At 1000 Rpm 1-40 51

Baud Rate Select 10-01 145

Brake Check 2-15 65

Brake Check Condition 2-18 66

Brake Control 233

Brake Energy /2 Min 16-33 186

Brake Energy /s 16-32 186

Brake Function 2-10 64

Brake Power 6

Brake Power Limit (kw) 2-12 64

Brake Power Monitoring 2-13 64

Brake Release Time 2-25 67

Brake Resistor (ohm) 2-11 64, 198

Break-away Torque 5

Bus Controlled 106

Bus Jog 1 Speed 8-90 132

Bus Jog 2 Speed 8-91 132

Bus Password Access 0-67 44

[Bypass Speed From Hz] 4-61 89

[Bypass Speed From Rpm] 4-60 89

[Bypass Speed To Hz] 4-63 89

[Bypass Speed To Rpm] 4-62 89

C
Can Protocol 10-00 145

Capacitance Output Filter 14-56 176

Catch Up 92
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Catch Up/slow Down Value 3-12 71

Changed Parameters (1) 9-90 143

Changed Parameters (2) 9-91 143

Changed Parameters (3) 9-92 143

Changed Parameters (5) 9-94 144

Changing A Data Value 25

Changing A Group Of Numeric Data Values 24

Changing A Text Value 24

Changing Data 23

Clock Rate 17-25 193

Clockwise 56

Coasting 4, 17

Coasting Select 8-50 130

Comm. Option Stw 16-84 191

Communication Option 234

Comparator Operand 13-10 156

Comparator Operator 13-11 159

Comparator Value 13-12 159

Configurable Control Word Ctw 8-14 128

Configurable Status Word Stw 8-13 128

Configuration 126, 128

Configuration Mode 1-00 45

Control Cables 11

Control Card Temp. 16-39 187

Control Site 8-01 125

Control Word 16-00 184

Control Word 1 9-67 141

Control Word Profile 8-10 128

Control Word Source 8-02 126

Control Word Timeout Function 8-04 126

Control Word Timeout Time 8-03 126

Cooling 58

Cos Filter 1 10-20 150

Cos Filter 2 10-21 150

Cos Filter 3 10-22 150

Cos Filter 4 10-23 150

Counter A 16-72 190

Counter B 16-73 190

Current Lim Ctrl, Filter Time 14-32 174

Current Lim Ctrl, Integration Time 14-31 174

Current Lim Ctrl, Proportional Gain 14-30 174

Current Limit 4-18 84

Custom Readout 16-09 184

Custom Readout Max Value 0-32 41

D
Data Log Settings 178

D-axis Inductance (ld) 1-37 50, 197

Dc Brake Current 2-01 63

[Dc Brake Cut In Speed Hz] 2-04 63

[Dc Brake Cut In Speed Rpm] 2-03 63

Dc Brake Select 8-52 130

Dc Braking Time 2-02 63

Dc Hold Current 2-00 63

Dc Link 232

Dc Link Voltage 16-30 186

Default Settings 199

Default Settings 1

Defined Parameters 15-92 183

Defined Parameters (1) 9-80 142

Defined Parameters (2) 9-81 143

Defined Parameters (3) 9-82 143

Defined Parameters (4) 9-83 143

Defined Parameters (5) 9-84 143

Definitions 4

Device Identification 9-64 141

Devicenet 146
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Devicenet And Can Fieldbus 145

Devicenet F Parameters 10-39 151

Devicenet Revision 10-32 150

Diagnosis Trigger 8-07 127

Digi Pot Reference 16-53 187

Digital & Relay Bus Control 5-90 106

Digital I/o Mode 5-00 89

Digital Input 16-60 188

[Digital Output Bin] 16-66 189

Display Line 1.1 Small 0-20 36

Display Mode 18

Display Mode - Selection Of Read-outs 19

Drive Identification 181

Drive Information 177

E
Edit Set-up 0-11 33

Electrical Terminals 10

Electronic Terminal Relay 60

Encoder Pulses 106

End-of-timeout Function 8-05 127

Environment 175

Etr 185, 233

Ext. Status Word 16-94 191

External Reference 16-50 187

F
Fan Control 14-52 175

Fan Monitor 14-53 175

Fault Code 9-45 140

Fault Log: Error Code 15-30 181

Fault Message Counter 9-44 140

Fault Number 9-47 140

Fault Situation Counter 9-52 140

Fc Port Baud Rate 8-32 129

Fc Port Ctw 1 16-85 191

Fc Port Ref 1 16-86 191

Fc Profile 128

Fc Type 15-40 182

Feedback Direction 17-60 194

Feedback Signal Monitoring 17-61 194

[Feedback Unit] 16-52 187

Fieldbus Ctw 1 16-80 190

Fieldbus Ref 1 16-82 191

Flux Motor Feedback Source 1-02 45

Flying Start 1-73 56

Freeze Output 4

[Freq. Input #33 Hz] 16-68 189

Frequency 16-13 185

[Frequency %] 16-15 185

Frequency Converter Ordering No 15-46 182

Frequency Converter Serial Number 15-51 182

Function At Mains Imbalance 14-12 171

Function At Stop 1-80 56

Function Relay 5-40 98

G
Gain Boost Factor 2-28 68

General Warning 3

Graphical Display 15

H
[Hand On] Key On Lcp 0-40 42

Heatsink Temp. 16-34 186

High Speed Load Compensation 1-61 54
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Hiperface Baudrate 17-34 193

Historic Log 180

Historic Log: Event 15-20 180

Historic Log: Time 15-22 181

Historic Log: Value 15-21 181

I
Incremental Encoder 187

Indexed Parameters 25

Indicator Lights 16

Inductance Output Filter 14-57 176

Infinitely Variable Change Of Numeric Data Value 24

Initialisation 1

Input Frequency 17-52 193

Input Voltage 17-51 193

Intermediate Circuit 232

Inv. Max. Current 16-37 186

Inv. Nom. Current 16-36 186

Inverter Thermal 16-35 186

Iron Loss Resistance (rfe) 1-36 50

J
Jog 4

Jog Ramp Time 3-80 80

[Jog Speed Hz] 3-11 71

[Jog Speed Rpm] 3-19 74

K
Keypad, 0-4* 42

Kty Sensor 233

Kty Sensor Temperature 16-19 185

Kty Sensor Type 1-95 62

Kty Thermistor Resource 1-96 62

Kty Threshold Level 1-97 62

Kwh Counter 15-02 177

L
Language 0-01 31

Language Package 1 31

Language Package 2 31

Language Package 3 31

Language Package 4 31

Lcp 26

Lcp Copy 0-50 42

Lcp Id No 15-48 182

Leds 15

Live Zero Timeout Function 6-01 108

Live Zero Timeout Time 6-00 108

Load Type 1-67 54

Local Control Keys 1

Local Mode Configuration 1-05 46

Local Reference 32

Logging Buffer Full 16-40 187

Logging Interval 15-11 179

Logging Mode 15-13 180

Logging Source 15-10 178

Logic Rule Boolean 1 13-40 160

Logic Rule Boolean 2 13-42 161

Logic Rule Boolean 3 13-44 163

Logic Rule Operator 1 13-41 161

Logic Rule Operator 2 13-43 163

Low Speed Load Compensation 1-60 53
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M
Mac Id 10-02 145

[Main Actual Value %] 16-05 184

Main Menu 20

Main Menu Mode 16

Main Menu Mode 23

Main Menu Password 0-60 43

Main Reactance 48

Main Reactance (xh) 1-35 50

Mains Failure 14-10 169

Mains Supply 8

Mains Voltage At Mains Fault 14-11 171

Max Inter-char Delay 8-37 129

Max Output Frequency 4-19 84

Max Response Delay 8-36 129

Maximum Inertia 1-69 55

Maximum Limit 3-93 82

Maximum Reference 3-03 70

[Min Speed For Function At Stop Hz] 1-82 57

[Min Speed For Function At Stop Rpm] 1-81 57

[Min Speed Normal Magnetising Hz] 1-52 51

[Min Speed Normal Magnetising Rpm] 1-51 51

Min Value Of User-defined Readout 0-31 41

Min. Current At Low Speed 1-66 54

Minimum Aeo Frequency 14-42 175

Minimum Inertia 1-68 55

Minimum Limit 3-94 82

Minimum Reference 3-02 70

Minimum Response Delay 8-35 129

Missing Motor Phase Function 4-58 88

Model Shift Frequency 1-53 52

Modified Parameters 15-93 183

Motor Angle 16-20 185

Motor Angle Offset 1-41 51

Motor Construction 1-10 46

Motor Cont. Rated Torque 1-26 48

Motor Control Principle 1-01 45

Motor Cosphi 14-43 175

Motor Current 1-24 47, 185

Motor External Fan 1-91 60

Motor Feedback Loss Function 4-30 85

Motor Feedback Loss Timeout 4-32 86

Motor Feedback Speed Error 4-31 86

Motor Frequency 1-23 47

Motor Magnetisation At Zero Speed 1-50 51

Motor Nominal Speed 1-25 48

Motor Poles 1-39 50

[Motor Power Hp] 1-21 47

[Motor Power Kw] 1-20 47

Motor Protection 58

Motor Speed Direction 4-10 83

[Motor Speed High Limit Hz] 4-14 84

[Motor Speed High Limit Rpm] 4-13 83

[Motor Speed Low Limit Hz] 4-12 83

[Motor Speed Low Limit Rpm] 4-11 83

Motor Speed Unit 0-02 32

Motor Status 184

Motor Thermal 16-18 185

Motor Thermal Protection 1-90 58

Motor Voltage 1-22 47, 185

My Personal Menu 0-25 39

N
Net Control 10-15 149

Net Reference 10-14 149

Index FC 300 Programming Guide

240 MG.33.M5.02 - VLT  is a registered Danfoss trademark

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1098 of 1387



Node Address 9-18 136

Numerical Local Control Panel 26

O
Off Delay, Relay 5-42 100

[Off] Key On Lcp 0-41 42

On Delay, Relay 5-41 100

On Reference Bandwidth 7-39 123

Operating Hours 15-00 177

Operating Mode 32

Operating State At Power-up (hand) 0-04 32

Operation Mode 14-22 172

Option Ident. 183

Option Mounted 15-60 183

Option Ordering No 15-62 183

Option Serial No 15-63 183

Option Supplied By External 24vdc 14-80 176

Option Sw Version 15-61 183

Ordered Typecode String 15-44 182

Output Filter 14-55 176

Output Speed 55

Over Temp's 15-04 177

Over Volt's 15-05 177

Overload Mode 1-04 46

Overmodulation 14-03 169

Over-voltage Control 2-17 65

P
Parameter Access 150

Parameter Edit 9-27 140

Parameter Info 183

Parameter Metadata 15-99 183

Parameter Selection 23

Parameter Set-up 20

Parameters For Signals 9-23 137

Pcd Read Configuration 9-16 134

Pcd Write Configuration 9-15 133

Poles 17-50 193

Potentiometer Reference 13

Power Card Ordering No 15-47 182

Power Card Serial Number 15-53 183

[Power Hp] 16-11 185

[Power Kw] 16-10 184

Power Restore 3-92 82

Power Section 15-41 182

Power Up's 15-03 177

Prec. Stop Counter 16-74 190

Precise Stop Counter Value 1-84 57

Precise Stop Function 1-83 57

Precise Stop Speed Compensation Delay 1-85 57

Preset Reference 3-10 71

Preset Reference Select 8-56 132

Preset Relative Reference 3-14 72

Process Cl Feedback 1 Resource 7-20 122

Process Cl Feedback 2 Resource 7-22 122

Process Control 9-28 140

Process Data Config Read 10-12 147

Process Data Config Write 10-11 146

Process Data Type Selection 10-10 146

Process Pid Anti Windup 7-31 122

Process Pid Clamped Output 18-92 195

Process Pid Diff. Gain Limit 7-36 123

Process Pid Differentiation Time 7-35 123

Process Pid Error 18-90 195

Process Pid Extended Pid 7-50 125

Process Pid Fb. Filter Time 7-57 125

Process Pid Feed Forward Factor 7-38 123
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Process Pid Feed Fwd Gain 7-51 125

Process Pid Feed Fwd Normal/ Inv. Ctrl. 7-46 124

Process Pid Feed Fwd Ramp Down 7-53 125

Process Pid Feed Fwd Ramp Up 7-52 125

Process Pid Feed Fwd Resource 7-45 124

Process Pid Gain Scale At Max. Ref. 7-44 124

Process Pid Gain Scale At Min. Ref. 7-43 124

Process Pid Gain Scaled Output 18-93 195

Process Pid Integral Time 7-34 123

Process Pid I-part Reset 7-40 123

Process Pid Normal/ Inverse Control 7-30 122

Process Pid Output 18-91 195

Process Pid Output Neg. Clamp 7-41 124

Process Pid Output Normal/ Inv. Ctrl. 7-49 124

Process Pid Output Pos. Clamp 7-42 124

Process Pid Proportional Gain 7-33 123, 198

Process Pid Ref. Filter Time 7-56 125

Process Pid Start Speed 7-32 123

Profibus Save Data Values 9-71 142

Profibus Warning Word 9-53 140

Profibusdrivereset 9-72 142

Profile Number 9-65 141

Programming Set-up 9-70 142

Protection Mode 9

Protocol 8-30 129

Protocol Selection 17-20 192

Pulse Filter Time Constant #29 5-54 102

Pulse Filter Time Constant #33 5-59 102

[Pulse Input #29 Hz] 16-67 189

Pulse Out #27 Bus Control 5-93 106

Pulse Out #27 Timeout Preset 5-94 106

Pulse Out #29 Bus Control 5-95 107

Pulse Out #29 Timeout Preset 5-96 107

Pulse Out #x30/6 Bus Control 5-97 107

Pulse Out #x30/6 Timeout Preset 5-98 107

[Pulse Output #27 Hz] 16-69 189

[Pulse Output #29 Hz] 16-70 189

Pulse Output Max Freq #27 5-62 104

Pulse Output Max Freq #29 5-65 104

Pulse Output Max Freq #x30/6 5-68 105

Pulse Reference 16-51 187

Pulse Start/stop 12

Pwm Random 14-04 169

Q
Quick Menu 16, 21

Quick Menu Mode 16, 20

Quick Menu Password 0-65 43

Quick Stop Ramp Time 3-81 80

Quick Stop Ramp Type 3-82 81

Quick Stop Select 8-51 130

Quick Stop S-ramp Ratio At Decel. End 3-84 81

Quick Stop S-ramp Ratio At Decel. Start 3-83 81

Quick Transfer Of Parameter Settings Between Multiple Frequency Converters 18

R
Ramp 1 Ramp Down Time 3-42 75

Ramp 1 Ramp Up Time 3-41 75

Ramp 1 S-ramp Ratio At Accel. End 3-46 76

Ramp 1 S-ramp Ratio At Accel. Start 3-45 75

Ramp 1 S-ramp Ratio At Decel. End 3-48 76

Ramp 1 S-ramp Ratio At Decel. Start 3-47 76

Ramp 1 Type 3-40 75

Ramp 2 Ramp Down Time 3-52 76

Ramp 2 Ramp Up Time 3-51 76

Ramp 2 S-ramp Ratio At Accel. End 3-56 77

Ramp 2 S-ramp Ratio At Accel. Start 3-55 77
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Ramp 2 S-ramp Ratio At Decel. End 3-58 77

Ramp 2 S-ramp Ratio At Decel. Start 3-57 77

Ramp 2 Type 3-50 76

Ramp 3 Ramp Down Time 3-62 78

Ramp 3 Ramp Up Time 3-61 78

Ramp 3 S-ramp Ratio At Accel. End 3-66 78

Ramp 3 S-ramp Ratio At Accel. Start 3-65 78

Ramp 3 S-ramp Ratio At Decel. End 3-68 78

Ramp 3 S-ramp Ratio At Decel. Start 3-67 78

Ramp 3 Type 3-60 77

Ramp 4 Ramp Down Time 3-72 79

Ramp 4 Ramp Up Time 3-71 79

Ramp 4 S-ramp Ratio At Accel. End 3-76 79

Ramp 4 S-ramp Ratio At Accel. Start 3-75 79

Ramp 4 S-ramp Ratio At Decel. End 3-78 79

Ramp 4 S-ramp Ratio At Decel. Start 3-77 79

Ramp 4 Type 3-70 78

Ramp Delay 3-95 82

Ramp Time 3-91 82

Rated Motor Speed 5

Rcd 7

Readout Bus Off Counter 10-07 145

Readout Receive Error Counter 10-06 145

Readout Transmit Error Counter 10-05 145

Readout: Edit Set-ups / Channel 0-14 35

Readout: Linked Set-ups 0-13 35

[Reference %] 16-02 184

Reference Function 3-04 70

Reference Range 3-00 69

Reference Resource 1 3-15 72

Reference Resource 2 3-16 73

Reference Resource 3 3-17 73

Reference Site 3-13 72

[Reference Unit] 16-01 184

Reference/feedback Unit 3-01 69

Regional Settings 0-03 32

Relative Scaling Reference Resource 3-18 73

[Relay Output Bin] 16-71 189

Relay Outputs 96

Release Brake Current 2-20 67

Reset 17

Reset Control Word Timeout 8-06 127

Reset Kwh Counter 15-06 177

Reset Mode 14-20 171

Reset Running Hours Counter 15-07 177

Reset Slc 13-03 155

[Reset] Key On Lcp 0-43 42

Resolution (positions/rev) 17-21 192

Resolution (ppr) 17-11 192

Resolver Interface 17-59 194

Resonance Dampening 1-64 54

Resonance Dampening Time Constant 1-65 54

Reversing Select 8-54 131

Rfi Filter 14-50 175

Rotor Leakage Reactance (x2) 1-34 50

Rotor Resistance (rr) 1-31 49

Running Hours 15-01 177

S
Safety Precautions 8

Samples Before Trigger 15-14 180

Screened/armoured 11

Serial Communication 6

Service Code 14-29 174

Setpoint 9-00 133

Set-up Copy 0-51 43

Set-up Select 8-55 131
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Signal Type 17-10 192

Sl Controller Action 13-52 166

Sl Controller Event 13-51 165

Sl Controller Mode 13-00 152

Sl Controller State 16-38 186

Sl Controller Timer 13-20 159

Slip Compensation 1-62 54

Slip Compensation Time Constant 1-63 54

Software Version 15-43 182

Special Functions 168

Speed Pid Diff. Gain Limit 7-05 120

Speed Pid Differentiation Time 7-04 120

Speed Pid Feed Forward Factor 7-08 121

Speed Pid Feedback Gear Ratio 7-07 121

Speed Pid Feedback Source 7-00 119

Speed Pid Integral Time 7-03 120

Speed Pid Lowpass Filter Time 7-06 120

Speed Pid Proportional Gain 7-02 119, 198

[Speed Rpm] 16-17 185

Speed Up/down 13

Ssi Data Format 17-26 193

Ssi Data Length 17-24 192

Stall Protection 14-35 174

Start Current 1-76 56

Start Delay 55

Start Delay 1-71 55

Start Event 13-01 152

Start Function 55

Start Function 1-72 55

Start Select 8-53 131

[Start Speed Hz] 1-75 56

[Start Speed Rpm] 1-74 56

Start/stop 12

Stator Leakage Reactance 48

Stator Leakage Reactance (x1) 1-33 49

Stator Resistance (rs) 1-30 49

Status 16

Status Messages 15

Status Word 16-03 184

Status Word 1 9-68 142

Step Size 3-90 81

Step-by-step 25

Stop Delay 2-24 67

Stop Event 13-02 154

Store Always 10-33 151

Store Data Values 10-31 150

Sw Id Control Card 15-49 182

Sw Id Power Card 15-50 182

Switching Frequency 14-01 168

Switching Pattern 14-00 168

Synchronous Motor Speed 5

T
Telegram Selection 8-40 129

Telegram Selection 9-22 136

Term 32/33 Encoder Direction 5-71 106

Term 32/33 Pulses Per Revolution 5-70 106

Term. 29 High Frequency 5-51 101

Term. 29 High Ref./feedb. Value 5-53 101

Term. 29 Low Frequency 5-50 101

Term. 29 Low Ref./feedb. Value 5-52 101

Term. 33 High Frequency 5-56 102

Term. 33 High Ref./feedb. Value 5-58 102

Term. 33 Low Frequency 5-55 102

Term. 33 Low Ref./feedb. Value 5-57 102

Term. X30/11 Filter Time Constant 6-36 111

Term. X30/11 High Ref./feedb. Value 6-35 111
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Term. X30/11 Low Ref./feedb. Value 6-34 111

Term. X30/12 Filter Time Constant 6-46 111

Term. X30/12 High Ref./feedb. Value 6-45 111

Term. X30/12 Low Ref./feedb. Value 6-44 111

Terminal 27 Mode 5-01 90

Terminal 27 Pulse Output Variable 5-60 103

Terminal 29 Mode 5-02 90

Terminal 29 Pulse Output Variable 5-63 104

Terminal 37 Safe Stop 5-19 94

Terminal 42 Output 6-50 112

Terminal 42 Output Bus Control 6-53 113

Terminal 42 Output Filter 6-55 114

Terminal 42 Output Max Scale 6-52 113

Terminal 42 Output Min Scale 6-51 113

Terminal 42 Output Timeout Preset 6-54 114

Terminal 53 Filter Time Constant 6-16 109

Terminal 53 High Current 6-13 109

Terminal 53 High Ref./feedb. Value 6-15 109

Terminal 53 High Voltage 6-11 109

Terminal 53 Low Current 6-12 109

Terminal 53 Low Ref./feedb. Value 6-14 109

Terminal 53 Low Voltage 6-10 109

Terminal 53 Switch Setting 16-61 188

Terminal 54 Filter Time Constant 6-26 110

Terminal 54 High Current 6-23 110

Terminal 54 High Ref./feedb. Value 6-25 110

Terminal 54 High Voltage 6-21 110

Terminal 54 Low Current 6-22 110

Terminal 54 Low Ref./feedb. Value 6-24 110

Terminal 54 Low Voltage 6-20 109

Terminal 54 Switch Setting 16-63 189

Terminal X30/11 High Voltage 6-31 110

Terminal X30/11 Low Voltage 6-30 110

Terminal X30/12 High Voltage 6-41 111

Terminal X30/12 Low Voltage 6-40 111

Terminal X30/6 Pulse Output Variable 5-66 105

Terminal X30/8 Bus Control 6-63 116

Terminal X30/8 Max. Scale 6-62 116

Terminal X30/8 Min. Scale 6-61 115

Terminal X30/8 Output 6-60 114

Terminal X30/8 Output Timeout Preset 6-64 116

Terminal X45/1 Output Min Scale, 6-71 117

Terminal X45/3 Output Min Scale, 6-81 118

Thermal Load 51, 185

Thermistor 58

Thermistor 7

Thermistor Source 1-93 60

This Set-up Linked To 0-12 34

[Torque %] 16-22 186

Torque Characteristics 1-03 46

Torque Limit Factor Source 4-20 84

Torque Limit Generator Mode 4-17 84

Torque Limit Motor Mode 4-16 84

[Torque Nm] 16-16 185
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Power feedback unit 
REVCON®  SVC 
 
For inverters type  

VLT and FC300 

 
Power range   6 ... 300kW 
Rated voltage  230V, 400V, 
    460V, 500V 
 
V 2.0 As of 03/07 
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1 Preface and general information 
 

1.1 About these Operating Instructions 
 

• These Operating Instructions help you to work properly on and with the 
power feedback units REVCON® SVC. They contain safety information 
which must be observed and information which are necessary for an undis-
turbed operation of the units together with the exploitation of all the 
advantages of the system. 

 
• All persons who work on and with the power feedback units REVCON® 

SVC, must have the Operation instructions available and observe all rele-
vant notes and instruction.   
 

• The Operating Instructions must always be in a complete and perfectly 
readable state. 

 

1.1.1 Terminology used 
 

Power feedback unit 
For „Power feedback unit REVCON® SVC“ in the following the term  
„Power feedback unit“ is used. 
 
Controller 
For the frequency inverter which is used together with the power feedback unit 
in the following the term „Controller“ is used. 
 
Drive system 
For a drive system with power feedback units, controller and other components 
of the drive system in the following the term „Drive system“ is used. 
 
 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1108 of 1387



 

Preface and general information 
 

page 4  ELTROPLAN-REVCON   

 

1.1.2 Type determinator 
 
 
SVC  38  -     XXX   -   1    -    230 V AC 
 

       
Auxiliary voltage  e. g. 230V 

       
Number of fans 

       
Mains voltage  e. g. 400 (3 x 400V AC) 

       
max. feedback power  e. g. 33 (33 kW) 

       
SVC  =  REVCON für VLT 5000 

           for up to 50% duty cycle 

 
 

1.2 Scope of delivery 
 

• 1 Power feedback unit REVCON® 
• 1 Operating Instructions 

 
After receipt of delivery, check immediately whether the scope of supply 
matches with the accompanying papers. We do not accept any liability for de-
ficiencies claimed subsequently. 
Claim  
• visible transport damage immediately to the forwarder . 
• visible deficiencies/incompleteness immediately to Danfoss. 
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1.3 Legal regulations 
 

Nameplate CE-mark Manufacturer Labelling 
Power feedback units REVCON® SVC are 
unequivocally marked by the contents of 
the nameplate. 

Conforms the EC Low 
Voltage Directive 

Made for Danfoss by 
ELTROPLAN- 
REVCON 

Patent rights The power feedback unit REVCON®®®®  is protected in Germany and Europe by patents : 
Patent-No.: DE 3938654C1 and Patent-Nr.: 90123584.6-2207. 
Patent infringements become prosecute. 

Application 
as directed 

Power feedback unit REVCON®®®® SVC 
• Must only be operated under the conditions prescribed in these instructions. 
• Are  components 

– to feedback electrical energy. 
– used for installation into a machine. 
– used for assembly together with other components to from a machine. 

• Are electric units for the installation into control cabinets or similar enclosed operating 
housing. 

• Comply with the requirements of he Low-Voltage Directive 
• Are not machines for the purpose of the Machinery Directive 
• Are not to be used as domestic appliances, but only for industrial purpose. 
Drive systems with power feedback unit REVCON®®®® SVC 
• Comply with the EMC-Directive if they are installed according to the guidelines of CE-

typical drive systems. 
• Can be used 

– on public and non-public mains. 
– in industrial as well as residential and commercial premises. 

• The user is responsible for the compliance of this application with the EC directives . 
 

Liability • The information, data and notes in these Operating Instructions met the state of the art at the 
time of printing. Claims referring to power feedback units which have already been supplied 
cannot be derived from information, illustrations and descriptions given in these Operation In-
structions. 

• The specifications, processes and circuitry described in these Operating Instructions are for 
guidance only and must be adapted to your own specific application. Danfoss does not take re-
sponsibility for the suitability of the process and circuit proposals. 

• The indications given in these Operating Instructions describe the features of the product 
without warranting them. 

• Danfoss does not accept any liability for damage and operating interference caused by: 
– disregarding these instructions 
– unauthorized modifications to the power feedback unit 
– operating errors 
– improper working on and with the power feedback unit 

Warranty • Warranty conditions: see sales and delivery conditions. 
• Warranty claims must be made immediately after detecting defects or faults. 
• The warranty is void in all cases where liability claims cannot be made. 
Material recycle disposal 
Metal  - 
Plastic  - 

Disposal 

Printed-board assemblies -  
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1.4 EC-Directives / Declaration of conformity 
 

1.4.1 What is the purpose of EC-Directives? 
The EC-Directives have been drawn up by the European council to define 
common technical standards and certification procedures within the European 
Community. At the moment there are 21 EC-Directives for product sectors. 
The directives are or will be converted in national laws by the member states. 
If a certificate is conferred in one member state, it is valid in all other member 
states automatically. 

 
The directives only describe the basic standards. The technical details are or 
will be described in harmonized European standards. 

 

1.4.2 What is the meaning of the CE-mark? 
After an conformity-assessment-procedure the harmony with the standards of 
the EC-Directives certified by fixing the CE-mark. Within the EC there are no 
trading obstacles for a CE-marked product. 

 
Power feedback units with CE-mark themselves are compliant with the Low-
Voltage Directive only. . For observing the EMC Directive recommendations 
are made.  
 
 

1.4.3 EC-Low-Voltage Directive  
(73/23/EEC) 
Modified by:  CE – Marking Directive (93/68/EEC) 
 
General: 
• The Low-Voltage Directive is valid for all electrical equipment which is 

used at a nominal voltage between 50V and 1000V AC and between 75V 
and 1500V DC together with customary environment conditions. Excluded 
is e.g. the use of electrical equipment in explosive areas and electrical 
components of lifts for persons or material. 

 
• Aim of the Low-Voltage Directive is to put only those products into com-

merce which don’t endanger the safety of persons and animals as well as 
the preservation of material assets. 
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1.4.4 EC-Directive Machinery 
(89/392/EEC) 
Modified by:   1. modification guideline (91/368/EEC) 

2. modification guideline (93/44/EEC) 
CE – marking guideline (93/68/EEC) 

 
General: 
As defined by the machinery guideline a „machine“ is a unit of combined 
components or devices, from which at least one has moving parts, and of han-
dling devices, control and energy circuits and so on, which have been com-
bined for a specific application (like treating, moving, processing of a mate-
rial). 
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2 Safety information 
 
 

 

 

Safety and application notes 

for controller 

(to : Low-Voltage Directive 73/23/EEC) 
  

 

1. General 
During operation, power feedback unit may have, according to 
their type of protection, live, bare, in some cases also movable or 
rotating parts as well as hot surfaces. 
 
Non –authorized removal of required cover, inappropriate use, in-
correct installation or operation, creates the risk of severe injury to 
persons or damage to material assets. 
  
Further information can be obtained from the documentation. 
 
All operations concerning transport, installation and commission-
ing as well as maintenance must be carried out by qualified, 
skilled personnel (IEC 364 and CENELEC HD 384 or DIN VDE 
0100 and IEC-Report 664 or DIN VDE 0110 and national regula-
tions for the preventions of accidents must be observed). 
 
According to this basic safety information qualified skilled per-
sonnel are persons who are familiar with the erection, assembly, 
commissioning and operation of the product and who have the 
qualifications necessary for 
 their occupation . 
 
2. Application as directed 
Power feedback units are components which are designed for in-
stallation in electrical systems or machinery. 
When installing in machines, commissioning of the power feed-
back unit (i.e. the starting of operation as directed) is prohibited 
until it is proven, that the machine corresponds to the regulations 
of the EC Directive 83/392/EEC (Machinery Directive); EN 
60204 must be observed. 
 
Commissioning (i.e. starting operation as directed) is only allowed 
when there is compliance with the EMC-Directive89/336/EEC.  
 
The power feedback units meet the requirements of the Low-
Voltage Directive  73/23/EEC. The harmonized standards of the 
prEN 50178/DIN VDE 0160 series together with EN 60439-
1/DIN VDE 0660 part 500 and EN 60146/DIN VDE 0558 are ap-
plicable for the power feedback unit. The technical data and in-
formation on the connection conditions must be obtained from the 
nameplate and the documentation and must be observed in all 
cases. 
 
3. Transport, Storage 
Notes on transport, storage and appropriate handling must be ob-
served 
The power feedback unit has to protected from inadmissible 
stress. In particular during transport and handling no components 
are allowed to be bend and / or isolating distances may not be al-
tered. The units are equipped with electrostatic sensitive devices, 
which may be damaged by improper handling. Therefore it has to 
be avoid to get in contact with electronic components. If elec-
tronic components are damaged mechanically the unit must not be 
put into operation, as it cannot be ensured, that all relevant stan-
dards are observed. Climatic conditions must be observed accord-
ing to prEN 50178  

4. Erection 
The devices must be erected and cooled according to the regula-
tions of the corresponding documentation. 
 
The power feedback units must be protected from inappropriate 
loads. Particularly during transport and handling, components 
must not be bent and / or isolating distances must not be changed. 
Touching of electronic components and contacts must be avoided. 
 
Power feedback units contain electro-statically sensitive compo-
nents which can easily be damaged by inappropriate handling. 
Electrical components must not be damaged or destroyed me-
chanically (health risk are possible!). 
 
5. Electrical Connection 
When working on live power feedback units, the valid national 
regulations for the prevention of accidents (e.g. VBG 4) must be 
observed. Before any installation or connection works, the pant 
has to be switched off and to be secured properly. 
The electrical installation must be carried out according to the ap-
propriate regulations (e.g. cable cross-sections, fuses, PE-
connection). More detailed information is included in the docu-
mentation. When using the power feedback unit with controllers 
without safe separation from the supply line (to VDE 0100) all 
control wiring has to be include in further protective measures 
(e.g. double insulated or shielded, grounded and insulated) . 
Notes concerning the installation in compliance with EMC – such 
as screening, grounding, arrangement of filters and laying of ca-
bles – are included in the chapter installation of this documenta-
tion. These notes must be also observed in all cases for power 
feedback units with the CE-mark. The compliance with the re-
quired limit values demanded by the EMC legislation is the re-
sponsibility of the manufacturer of the system or machine. 
 
6. Operation 
Systems where power feedback units are installed, if applicable, 
have to be equipped with additional monitoring and protective de-
vices according to the valid safety regulations e.g. law on techni-
cal tools, regulations for the prevention of accidents, etc. . 
 
After disconnecting the power feedback unit from the supply volt-
age, live parts of the power feedback unit and power connections 
must not be touched immediately, because of possibly charged 
capacitors. For this, observe the corresponding labels on the drive 
controllers. 
 
During operation, all covers and doors must be closed. 
 
7. Maintenance and service 
The manufacturer’s documentation must be observed. 
 
 
This safety information must be kept! 
 
The product-specific safety and application notes in 
these Operating Instructions must also be observed! 
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2.1 General safety information 
 

• These safety regulations are not entitled to completeness. In case of ques-

tions please contact our technicians. 

 

• When commissioning the power feedback units is compliant with the state 

of the art. The power feedback unit generally allows safe operation. 

 

• The statements of this manual describe the attributes of the products with-

out guaranteeing them. 

 

• The power feedback unit may expose persons, the power feedback units it-

self and other material to danger, if  

– non qualified personal works at and with the power feedback unit. 

– The power feedback units is used in opposite to its purpose.  

 

• Power feedback units have to be projected in a way, that they fulfil their 

function and don’t expose persons to danger, if they are mounted correctly 

and are used in accordance with their purpose. This applies also for the in-

terplay with the whole plant.   

 

• The units, operational data and circuit details described in this manual 

have to be understood analogously and have to be checked for transferabil-

ity to each application.  

 

• For the reasons of personal safety, the observance of the EMC-regulations 

and for the regular cooling  the operation of the device is only allowed 

with a closed cover of the housing and with mounted flanges! 

•  
 

• Use the drive system only in flawless condition. 

 

• Modifications of the power feedback units without consultation of a tech-

nician from us are not allowed generally. 
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• The warranty given by us expires, if the unit is modified or (even partially) 

dismantled or if it is used in contradiction to our instructions. 

 

• The constructor of the plant, who has to know the technical guidelines, 

bears the responsibility for the correct selection and arrangement of the 

electrical components. 

 

• Putting into operation of the power feedback unit is only admissible at 

VDE-conform nets of electrical power supply. Non observance may dam-

age the device! 

 

• In accordance with the corresponding standards and guidelines the opera-

tion on even for a short time over-compensated networks (cosϕ≤1) respec-

tively on un-choked compensation-units is not admissible. If this is done 

nevertheless, overvoltages  will occur (caused by oscillating currents), 

which may damage all connected components, especially electronic units 

like controllers and power feedback units. 

 

• To low powered or unloaded generators and to regulating transformers it is 

never allowed to feed back power without a previous consultation of our 

application department. Otherwise unintended voltage rises / excess volt-

ages are generated, which may damage or destroy feedback unit and com-

bined units! 

 

• Before operating at nets without reference to neutral ground additional 

safety measures (e.g. installation of over voltage suppressors like MOV’s) 

have to be done. If necessary, please ask for technical support by our 

technicians. 

 

• An undisturbed operation of the power feedback unit is only probable, if 

the following instructions are observed. If these instructions are not ob-

served, tripping of the unit and damages may occur. 

♦ Pay attention to the correct values of mains and DC-bus voltage. 

♦ Separate power and control wires (> 15cm) 

♦ Use shielded or twisted control wires. Connect both ends of the 

shield to ground! 
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♦ When using the digital input devices, only use suitable switching de-

vices, whose contacts are able to switch the connected voltages. 

♦ Connect the housings of drive, controller and power feedback unit to 

ground carefully. Connect shields of power cables to ground at both 

ends with as big surface as possible (remove lacquer)! 

♦ Connect the cabinet or the plant by a star-shaped network to ground 

(ground loops have to be avoided!)  

 

• The power feedback unit has been designed for a fixed connection to 

mains only. Especially when using RFI-filter leakage current values> 

3,5mA may occur. The cross section of the earthing conductor must be al 

least 10mm² copper, or a second conductor has to be connected in parallel  

(star shaped grounding network). 

• If components are used, which have no electrical separated inputs / outputs 

it is necessary to equalize the potentials (e.g. by a equalizing wire). If this 

is not observed, these components may be damaged by equalizing currents. 

• When carrying out an insulations test in accordance with VDE0100/part 

620 the device has to be disconnected to avoid damage to the power semi-

conductors. This procedure corresponds with the standard, as each device 

performs a high voltage test in accordance with VDE 0160 (EN 50178) in 

the course of final testing after manufacturing. 
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• A standard fault-current circuit breaker (sensitive on peak currents) is not 

allowed to be used as the only protective measure when using controller 

and power feedback unit Caused by a DC-component in the mains current 

a controller with 3-phase input voltage may prevent a fault-current circuit 

breaker from tripping in case of a earth fault. In accordance with VDE 

0160 a fault-current circuit breaker is not allowed to be used as the only 

protective measure. In dependence on the kind of network (TN, IT, TT) 

further protective measures in accordance with VDE 0100 part 410 are 

necessary. For a TN-network this may be an over current protection, for a 

IT-network a insulation supervision with pulscode-measurment. For all 

kind of networks protective insulation (-transformer) may be used, if re-

quired power and length of wires allow that. When selecting a fault current 

circuit breaker the following measures have to be considered: 

♦ The fault current circuit breaker has to be compliant with the VDE 

0664 standard. 

♦ The tripping current should be 300mA or more, to prevent a prema-

ture tripping caused by the leakage current of the controller. In de-

pendence on the load, the length of the motor cables and the usage of 

a RFI-filter the leakage current may even be much higher. 

 

 

Faults current circuit breaker, which are sensitive to all kinds of leakage 

currents, grant a good protection and are suitable as the only protection 

measurement for one ore three phase controllers. The connection instruc-

tions of the manufacturer has to be observed. 
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2.2 Safety-responsible persons 
 
User 
• User is any natural or legal entity, who uses the drive system or by whom 

order the drive system is used. 

• The user respectively his security officer have to grant   

–  that all relevant regulations, instructions and laws have to be observed 

–  that only qualified personnel works with or at he drive system  

– that the relevant manual is available for the personnel during any works. 

– that non-qualified personnel is prohibited to work on the drive system. 

 

Qualified personnel 

Qualified personnel are persons who are, based on their education, experience, 

instruction and knowledge about standards and guidelines, regulations for the 

prevention of accidents and the situation in the plant, authorized by the safety 

officer of the plant to execute the necessary works and are able to recognize 

possible dangers and to avoid them. 

(Definition of qualified personnel in accordance with IEC 364) 

 

2.3 Usage as directed 
 

Power feedback units are electrical drive components, which are directed to be 

installed in electrical plants or machines. They have to be used only for drive 

systems with infinity variable speed controls of 3-phase asynchronous or per-

manent magnet motors. The usage with other electrical loads is not permitted 

and may damage the devices. The power feedback unit may only be connected 

to symmetrical networks. Non-observance may damage the devices. 
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2.4 Layout of the safety information 
 

• All safety notes have a uniform layout: 
- The icon characterizes the type of danger. 
- The signal word characterizes the severity of danger. 
- The note describes the danger and suggests how to avoid the danger. 

 
 

 

 

Signal word 
Note 
 

 
 
 Icons used Signal words 

 

Warning of hazardous 
electrical voltage 

Danger! Warns of impending danger. 
Consequences if disregarded: 
Death or very severe injuries. 

Warning! Warns of potential, very hazardous situation. 
Possible consequences if disregarded: 
Death or very severe injuries. 

Warning of 

danger to 

persons  

 

Warning of a general 
danger 

Caution! Warns of potential, hazardous situation. 
Possible consequences if disregarded: 
Light or minor injuries. 

Warning of 
danger to ma-
terial 

   Stop! Warns of potential damage to material. 
Possible consequences if disregarded: 
Damage of the drive system or its environment. 

Other notes 

 

 Note! This note designates general, useful notes. 
If you observe it, handling of the power feedback 
unit / drive system is made easier. 

 

2.5 Residual hazards 
 
Operator’s safety 

After mains disconnections, the power terminals  +  and  –  remain live for  

several minutes. 

At VLT 5001 – 5006: min. waiting 4 minutes. 

At VLT 5008 – 5250: min. waiting 15 minutes. 

 
Protection of the device 

Cyclic connection and disconnection of the supply voltage at terminals L1, L2 

und L3, may overload the internal input current limitation: 

Allow at least 1 minute between disconnection and reconnection. 
 

STOP

STOP

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1119 of 1387



 

Safety information 
 

ELTROPLAN-REVCON  page 15 

2.6 General instructions 
 

By these information to erectors and users of a plant hints on properties and  

directions concerning the power feedback unit are given. These hints are not 

entitled to completeness.. 

 

 

 

Special features in comparison towards a chopper 
 

Unlike a braking resistor a power feedback device isn't a constant sink, but it's 

dependent on the momentary characteristics of the supplying net. Commutation 

brake downs and voltage-flicker in the net have an considerable effect to the 

backward current of the device. In case of a short time voltage brake down the 

backward current has to rise correspondingly to feedback the demanded power-

amount. Does the level of the supply voltage sink for a longer time, the maxi-

mum feedback power is reduced. 

If only one phase fails, the device is able to work on, but the current in the two 

remaining conductors will rise up to 150% of the normal level. 
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Length of the DC-connection 
 

The maximum inductivity of the DC-connection between output B6 bridge of 

the inverter and the power feedback device mustn't exceed a certain level, as 

this inductivity inducts an additional voltage to the DC-bus, when the IGBT’s 

are switched off . To avoid an overload to the components of the power feed-

back unit, this additional voltage must not exceed 100V. Resulting from this 

and other relevant characteristics of the power feedback unit (DC-capacity and 

absolute maximum value of the grid current) the maximum inductivity 

( )
2

2

max
î

UC
L GLΔ⋅

=   can be calculated. This inductivity always has to be higher 

or equal than the sum of the DC-bus inductivity of the frequency inverter and 

the conductor inductivity of the DC connection. The DC-bus inductivity of the 

frequency inverter has only to be considered, if it is placed between the inverter 

B6 bridge and the power feed-back unit. The cables, which are normally used 

for power applications, have an inductance per unit length of about 0,6μH/m. If 

the values of the input capacitance C, the during power backfeeding maximum 

allowed rise of the DC-voltage ΔUGL =100V, the top level of the AC-current of 

the device (=2xIeff), the inductance per unit length L´ and the inductance of the 

DC-bus ´choke LZKD are known the maximum longitude of the conductors can 

be calculated with the following equation:  
L

L

Li

UC
l ZKDGL

′
−

′⋅

Δ⋅
=

2

2

max ˆ
 

 

Typical capacitance of the DC-connection inside the power feedback unit  : 
 

REVCON®-type Power DC-capacitance 
SVC 7-45kW 100μF 
 70-135kW 200μF 
 160-200kW 420μF 

Table 2,6.1 
 

Example: 

C=200μF, ΔUGL=100V, i=271A, a=80mm, r=8,5mm, μ0=1,257.10-6 H/m  

lmax=26m 

For longer DC-Bus-wires additional capacitors have to be installed (please get 

in contact with our application-department if the occasion arrises). 
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Operation on a generator 

 

The usage of a power feedback unit within an island network (e.g. with an  

diesel generator) is possible, but there are restrictive regulations concerning the 

power limits. 

 
 

M

M

REVCON

R

0,4kV
100kVA

20kW20kW

G

FU

 
Figure 2.6.1 
 

Within a network, that is assembled like in figure 2.6.1, there are two addi-

tional restrictions: First the power of the motor connected to the inverter must 

be lower than half of the nominal power of the generator. Second the total 

amount of the power of the two other loads must be more than double of the 

backfeed-power. 

 

If these conditions aren't checked up a change from motory to generatory op-

eration may result in load shocks. These shocks are too dynamic for the voltage 

regulator of the generator. The regulator reacts with an overshoot and as a re-

sult of this with an over voltage within the island network. 

 

 

STOP! 

Over voltages may cause serious damages to the connected frequency in-

verter and /or to the power feedback unit and to the other loads. 
 

STOP
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Operation on a transformer 

 

If only a few loads operate within a network section the connected transformer 

must be able to transport the in this section not used power back to the next 

voltage level without producing a not allowed voltage increase inside the sec-

tion. Therefore the nominal power of the transformer has to be one and a half 

higher than the backfed power out of the section, so that also the harmonic and 

reactive components of the current can be transmitted. In the network section 

displayed in figure 2.6.2 these conditions are checked up, even if the other 

loads are switched off. 

Is the backfed power in the order of the nominal power of the transformer, it's 

impedance voltage has to be small enough (max. 6%) to limit the voltage in-

crease in the section. 

The operation of the REVCON®-power feedback unit in combination with an 

adjusting transformer (e.g. in the case of a braked slip-ring induction motor) is 

only allowed, if the quotient ratio of feedback-power and nominal power is 

much smaller than one 

M

M
R

Tr
10kV 0,4kV

100kVA

60kW

20kW20kW

FU

REVCON

 
Figure 2.6.2
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Placing of the commutation choke  

 

If the frequency converter is connected to an external commutation choke, the 

connection of the REVCON® -power feedback unit has to be done at it's net-

work terminals (figure 2.6.3). Is the connection done at the load terminals of 

the commutation choke it's inductivity prevents the synchronising to the sup-

plying net and the induction voltage of the choke when it is switched of under 

load may result in damages to the power feedback device. 

 

 

STOP! 

Over voltages may cause serious damages to the connected frequency in-

verter and /or to the power feedback unit and to the other loads. 

 

Figure 2.6.3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 M 60kW 

FU 

REVCON 

Not allowed! 

 

 

The same things apply to the also non-admissible pre-connection of further 

commutation chokes.

STOP
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Line and contact resistances  

 

The values of current carrying capacity of conductors refer to the most often 

used copper conductors. Concerning to it's higher specific resistance  

aluminium conductors must have greater dimensions. 

 

Regardless of which conducting materials is used, the contact terminals of the 

conductors have to be low resistive and their number has to be reduced to the 

necessary minimum. 

 

Too much or too high resistive terminals may result in a unsafe voltage magni-

fication during the power feedback operation. 

 

Figure 2.6.4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 M 

FU 

ΔU ΔU ΔU ΔU ΔU ΔU ΔU I 
Supplying 
network 

REVCON 

 

 

Proceeding from a stable network with e.g. 400V nominal voltage and a back-

ward current of 80A, at a bad made terminal of 100m  a voltage of 8V is 

dropped (A good made terminal has got a resistance of ca 1 m .). During 

backfeed operation at seven serial terminals at the net switch there results an 

voltage of 456V. 
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STOP! 

Over voltages may cause serious damages to the connected frequency in-

verter and /or to the power feedback unit and to the other loads. 

 
 

Current capacity of copper conductors for frequency inverters and power 

feedback operation 

 

conductor cross section 
(mm²) per phase 

conductor radius 
(mm) 

fuse  
(A) 

max. permanent 
current (A) 

16 2,3 63 46 
25 2,8 80 59 
35 3,3 100 73 
50 4,0 125 90 
70 4,7 160 106 
95 5,5 200 140 
120 6,2 250 206 
185 7,7 315 250 
2x120 2x6,2 400 300 
2x150 2x6,9 500 390 
2x185 2x7,7 630 485 
3x185 3x7,7 800 570 
3x240 3x8,7 1000 740 
4x240 4x8,7 1250 920 

These values are based on a cable length of 100m and a maximum voltage drop of 5V.. 
Table 2.6.2 
 
 

STOP
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Connection of further loads 
 

The connection of further loads ( e.g. cabinet ventilation or climatisation) 

parallel to the frequency inverter / power feedback unit at a common circuit 

breaker like in figure 2.6.5 is not allowed. If it's done nevertheless, in case of 

tripping of the circuit breaker the connection to the network ( energy sink and 

synchronising element for the power feedback unit) misses. The IGBT's now 

switch the DC-voltage directly to the other loads. The resulting nearly rectan-

gular "net"-voltage drives a current through the loads, which level and form 

depends on their impedance. Is the power consumption of the loads to small, 

the DC-voltage and also the output voltage of the power feedback unit rises 

during the backfeed operation. This increased voltage may damage all con-

nected components. 

 

Figure 2.6.5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 M 60kW 

FU 

Supplying network 

M 

wrong 

false 

REVCON 
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STOP! 

Over voltages may cause serious damages to the connected controller and 

/or to the power feedback unit and to the other loads. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 M 60kW 

FU 

Supplying network 

M 

FU 

M 

FU 

REVCON 

 

Figure 2.6.6 

 

TIP! 

Same things apply to the structure like in figure 2.6.6 Even in this case it is 

necessary to place a circuit breaker in each backfeeding current circuit. 

 

 

 

STOP
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Unchoked compensation plants and resonance rise 
 

Compensation plants are used in the centre of the power supply of a company. 

Disturbances or damages at these plants have effects on the power supply and 

may result in interrupted production processes. 

Although this is no longer state of the art, many compensation plants are in op-

eration without any choking. The problems which result from a usage of such 

an unchoked compensation plant are manifold: 

- direct resonance 

- resonance rise 

- switching transients or 

- impairments of centralized ripple systems 

The fact, that a company produces back effects to the power supply is not the 

only reason for the creation of resonance. Decisive for the risk, to generate a 

resonance is the compensation power at the medium voltage transformer. The 

higher this power is, the higher is the risk of resonance. The second important 

factor is the harmonic load of the medium voltage level. This harmonic load is 

transmitted via the transformer and causes effects on the low voltage level. 

Most often the limits were exceeded for the 5th harmonic component. 
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3 Technical data 
 

3.1 Characteristics 
• Small compact housing 

• Braking power of controller is fed back into mains 

• Power range 6kW to 300KW 

• Up to 4 units can be paralleled (more on request) 

• DC-bus coupling of several controllers possible 

• IGBT power modules with high efficiency and high service reliability 

• Self synchronising 

• Overload protection during backfeeding operation 

• Supervision of mains voltage, phase sequence and temperature 

• High efficiency 

• High dynamic braking processes are possible 

• User-friendly commissioning – no adjustment necessary 
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3.2 General data / application conditions 
 

Area Values 

Permissible temperature range* During transport of the unit: -25°C...+70°C  (to VDE 0160) 

During storage of the unit:  -25°C...+55°C  (to VDE 0160) 

During operation of the unit: 5°C...  +40°C      without power derating 

    40°C...+55°C      with power derating 

Humidity class* Humidity class F without condensation ( 5% - 85% relative humidity) 

Installation height h* H ≤ 1000 m a.m.s.l.    without power derating 

1000 m a.m.s.l. < h 4000 m a.m.s.l.   with power derating 

Air pressure* 86kPa – 106kPa to VDE0875 part 11 and prEN55082   

Degree of pollution VDE 0110 Part 2 degree 2 

Noise immunity EN 61000-4-4  degree 4 

EN 61000-4-2  degree 3 

EN 50082-2      criterion A 

Insulation strength Overvoltage category III according to VDE 0110 

Packaging DIN 55468 for transport packaging materials 

Type of protection IP 20 

Approvals CE: Low-Voltage Directive 

 
*climatic conditions according to class 3K3 (EN 50178 Part 6.1) 
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3.3 Rated data 
 
 

3.3.1 Power feedback unit 
 

   REVCON type  SVC 230V 
 

SVC 400V 
 

SVC 460V SVC 500V 
 

 
    Nominal range of the 
    interlinked mains voltage 
 

 
UN[V] 

 
220  ≤ UN ≤  

240 

 
380  ≤ UN ≤  

415 

 
440  ≤ UN ≤ 

480 

 
500 

 
    Tolerance of the 
    interlinked mains voltage 
 

 
UN[V] 

 
198  ≤ UN ≤  

264 

 
342  ≤ UN ≤  

456 

 
396  ≤ UN ≤  

528 

 
450  ≤ UN ≤  

550 

 

    Mains frequency 

 
fN[Hz] 

 
40 - 60 ± 10 % 

 
    Overload capability 

  
ca. 1,2 x Irms (dynamic) 

 
    Efficiency 

 
η[%] 

 
Ca. 97 % (3 % therm. losses) 

 
    Power factor 

 
cosϕ 

 
∼ 1 

 
    Fundamental frequency     
    component 

 
g 

 
∼ 0,7- 0,95 

 
*   need of airflow 

 
m³ / h 

a) SVC 6-230, 10-230, 16-230, 21-230, 28-230 
SVC 11-400, 18-400, 28-400, 38-400, 50-400 
SVC 15-460, 24-460, 33-460, 42-460 
SVC 17-500, 27-500, 37-500, 45-500  : 200 

b) SVC 40-230, 58-230 
SVC 70-400, 100-400 
SVC 64-460, 83-460 
SVC 70-500, 90-500    : 350 

c) SVC 78-230 
SVC 135-400 
SVC 105-460 
SVC 115-500    : 450 

d) SVC 92-230, 116-230, 145-230 
SVC 160-400, 200-400, 250-400, 300-400 
SVC 138-460, 160-460, 230-460, 280-460 
SVC 150-500, 250-400   : 700 

 
     Power derating 

[%/K] 
 

[%/m] 

40°C < Ta < 45°C   3%/K 
 

1000m a.m.s.l.< h ≤4000m a.m.s.l.  5%/1000m 
Table 3.3.1.1 
 
* depending on the size of the unit ( nominal power and nominal voltage) 
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3.3.2 Current load  
 
 
 
Nominal voltage 230V 
 

REVCON ® - type 

 

AC 

max. current Irms 

 

DC 

max. current  I 

 

Danfoss 

Order-no.:  

SVC     6-230-1-0 15 18 - 
SVC   10-230-1-0 25 30 192H5188 
SVC   16-230-1-0 40 49 - 
SVC   21-230-1-0 53 64 - 
SVC   28-230-1-0 70 85 - 
SVC   40-230-1-230 VAC 100 122 - 
SVC   58-230-1-230 VAC 146 176 - 
SVC   78-230-1-230 VAC 198 237 - 
SVC   92-230-1-230 VAC 231 279 - 
SVC 116-230-1-230 VAC 291 352 - 
SVC 145-230-1-230 VAC 360 435 - 

Table 3.3.2.1 
 
 
 
Nominal voltage 400V 
 

REVCON ® - type 

 

AC 

max. current Irms 

 

DC 

max. current  I 

 

Danfoss 

Order-no 

SVC   11-400-1-0 16 19 192H3445 
SVC   18-400-1-0 26 31 192H3446 
SVC   28-400-1-0 40 48 192H3447 
SVC   38-400-1-0 55 66 192H3448 
SVC   50-400-1-0 72 87 192H3449 
SVC   70-400-1-230 VAC 101 122 192H3450 
SVC 100-400-1-230 VAC 144 157 192H3451 
SVC 135-400-1-230 VAC 195 236 192H3452 
SVC 160-400-1-230 VAC 231 279 192H3453 
SVC 200-400-1-230 VAC 289 350 192H3454 
SVC 250-400-1-230 VAC 360 435 192H3471 
SVC 300-400-1-230 VAC 433 524 -- 

Table 3.3.2.2 
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Nominal voltage 460V 
 

REVCON ® - type 

 

AC 

max. current Irms 

 

DC 

max. current  I 

 

Danfoss 

Order-no 

SVC   15-460-1-0 19 23 192H3455 
SVC   24-460-1-0 30 36 192H3456 
SVC   33-460-1-0 41 50 192H3457 
SVC   42-460-1-0 53 64 192H3458 
SVC   64-460-1-115 VAC 81 98 192H3459 
SVC   83-460-1-115 VAC 104 126 192H3460 
SVC 105-460-1-115 VAC 133 161 192H3461 
SVC 138-460-1-115 VAC 173 209 192H3462 
SVC 160-460-1-115 VAC 201 242 - 
SVC 230-460-1-115 VAC 289 350 - 
SVC 280-460-1-115 VAC 351 425 - 

Table 3.3.2.3 
 
 
Nominal voltage 500V 
 

REVCON ® - type 

 

AC 

max. current Irms 

 

DC 

max. current  I 

 

Danfoss 

Order-no 

SVC   17-500-1-0 20 24 192H3463 
SVC   27-500-1-0 31 38 192H3464 
SVC   37-500-1-0 43 52 192H3465 
SVC   45-500-1-0 53 64 192H3466 
SVC   70-500-1-230 VAC 81 98 192H3467 
SVC   90-500-1-230 VAC 104 126 192H3468 
SVC 115-500-1-230 VAC 133 161 192H3469 
SVC 150-500-1-230 VAC 173 209 192H3470 
SVC 250-500-1-230 VAC 289 350 -- 

Table 3.3.2.4 
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NOTE! 

To calculate the correct value of regenerating power it is necessary to note, that 

the real momentary regenerating power is dependent on the real existing main 

circuit voltage at any time. To calculate the regenerative power the following 

formula should be used: 

P = Ueff · Ieff · 3 · cosϕϕϕϕ  (during regenerative operation : cosϕ = 1) 

The maximum possible regenerative power is calculated based on the momen-

tary rms mains voltage and the maximum rms current of the respective device. 

Example: 

Model SVC 40 with rated feedback power of 45kW , maximum rated rms cur-

rent 65A (refer to technical data), nominal mesh voltage rating e.g. 400V. 

From that results: P=400V x 65A x 3=45033W, that’s about 45,0kW 

If the momentary rms mains voltage is only 395V or even lower for a short 

time, the maximum possible regenerative power is reduced as well: 

P = 395V x·65A x 3 = 44470W, that’s about 44,5kW. 
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3.3.3 Allowed operating data with max. braking power 
 
 

− Devices of product line REVCON® SVC 11-400-1 have an allowed operating duration of 

100%. 

 

− Devices of product line REVCON® SVC 18-400-1- have an allowed operating duration of 

100%. 

 

− Devices of product line REVCON® SVC 28-400-1- have an allowed switch on duration 

time of 50% (referring to a cycle time of 10 min.). 

 

− For the devices from product line REVCON® SVC 38-400-1- the following thermal lim-

ited load graphs are valid. 
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3.3.3.1 Thermal limited load graphs 
 
By means of these thermal limited load graphs you can find out the max. switch-on-time de-
pending on the needed braking power. The curves are valid for a max. cooling air temperature 
of 40°C (104°F). 
 
Example of an application: 
 

0 
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100 % constant power: 33 kW  40 kW  

50 kW  

min 

Breaking 
time 

min 
Intermission time 

REVCON  SVC 50-400-1 

2 

2 

1 

1 

  
Diagram 3.3.3.1.1 

 
Example  :  necessary braking power  :   50 kW 
   braking duration   :   2 min. 
   time between two brakes  :   5 min. 

Evaluation: In this case the point of intersection of braking time and intermission time is 
below 

 

Example  :  necessary braking power  :   50 kW 
   braking duration   :   3 min. 
   time between two brakes  :   3 min. 

Evaluation: In this case the point of intersection of braking time and intermission time is 
above the thermal limited power graph. That means this operation cycle is not 
allowed. 

Remark: In case of an intermission time of e.g. 4 min. this operation cycle would be 
allowed again. 
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Thermal limited load graphs: 
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Diagram 3.3.3.1.2 
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                      Diagram 3.3.3.1.3 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1138 of 1387



 

Technical data 
 

page 34  ELTROPLAN-REVCON   

 

 

0 

0,5 

1 

1,5 

2 

2,5 

3 

3,5 

4 

4,5 

5 

0 1 2 3 4 5 6 7 8 9 10 11 

100 % Constant power: 35 kW 

50 kW 

min 

Breaking 
time 

min 
Intermission time 

REVCON  SVC 70-400-1 

70 kW  

 

                       Diagram 3.3.3.1.4 
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            Diagram 3.3.3.1.5 
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           Diagram 3.3.3.1.6 
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                        Diagram 3.3.3.1.7 
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                                            Diagram 3.3.3.1.8 
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                                            Diagram 3.3.3.1.9 
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                                            Diagram 3.3.3.1.10 
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3.3.4 Fuses and wire cross sections 
 
The power feedback unit is connected to mains supply via the terminals L1-L3 at the commu-

tation choke and PE at the heatsink. Mains fuses must be designed according to the current 

load capacity of the supply wire. 

 
 

3.3.4.1 Series fuses 
 

Semiconductor fuses have to be connected in series with the power feedback unit as following 

tables (refer to figure 4.4.1.1.1 position 1). The listed manufacturer is recommended, but natu-

rally also comparative fuses of other manufacturer (e.g. Jean Müller, Ferraz, Bussmann) are 

suitable. 

 
 

REVCON ® - type 
 

max. fuse  AC 

 
Connection terminal and max. 

cross section of the supply line * 
SVC     6-230-1-0 Ferraz 6,9xx CP gRC 14.51 32A CS   M6  35mm² 
SVC   10-230-1-0 Ferraz 6,9xx CP gRC 14.51 40A CS   M6  35mm² 
SVC   16-230-1-0 Ferraz 6,9xx CP gRC 14.51 63A CS   M6  35mm² 
SVC   21-230-1-0 Ferraz 6,621 CP URQ 27x60 / 80A CS   M8  95mm² 
SVC   28-230-1-0 Ferraz 6,621 CP URQ 27x60 / 100A CS   M8  95mm² 
SVC   40-230-1-230 Ferraz 6,621 CP URQ 27x60 / 160A CS   M8  95mm² 
SVC   58-230-1-230 Ferraz 6,621 CP URQ 27x60 / 200A CS   M10 150mm² 
SVC   78-230-1-230 Ferraz 6,621 CP URQ 27x60 / 315A CS   M10 150mm² 
SVC   92-230-1-230 Ferraz 6,6 URD 31 D11A 0315A CS   M10 150mm² 
SVC 116-230-1-230 Ferraz 6,6 URD 31 D11A 0400A CS   M10 150mm² 
SVC 145-230-1-230 Siba 20 713 32  500A  1000 V  NH 1 CS   M10 150mm² 

Table 3.3.4.1.1 
 

 
REVCON ® - type 

 

max. fuse  AC 

 
Connection terminal and max. 

cross section of the supply line * 
SVC   11-400-1-0 Ferraz 6,9xx CP gRC 14.51 32A CS   M6  35mm² 
SVC   18-400-1-0 Ferraz 6,9xx CP gRC 14.51 40A CS   M6  35mm² 
SVC   28-400-1-0 Ferraz 6,9xx CP gRC 14.51 63A CS   M6  35mm² 
SVC   38-400-1-0 Ferraz 6,621 CP URQ 27x60 / 80A CS   M8  95mm² 
SVC   50-400-1-0 Ferraz 6,621 CP URQ 27x60 / 100A CS   M8  95mm² 
SVC   70-400-1-230 Ferraz 6,621 CP URQ 27x60 / 160A CS   M8  95mm² 
SVC 100-400-1-230 Ferraz 6,621 CP URQ 27x60 / 200A CS   M10 150mm² 
SVC 135-400-1-230 Ferraz 6,621 CP URQ 27x60 / 315A CS   M10 150mm² 
SVC 160-400-1-230 Ferraz 6,6 URD 31 D11A 0315A CS   M10 150mm² 
SVC 200-400-1-230 Ferraz 6,6 URD 31 D11A 0400A CS   M10 150mm² 
SVC 250-400-1-230 Siba 20 713 32  500A  1000 V  NH 1 CS   M10 150mm² 
SVC 300-400-1-230 Siba 20 713 32  630A  1000 V  NH 1 CS   M10 150mm² 

Table 3.3.4.1.2 
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REVCON ® - type 
 

max. fuse  AC 

 
Connection terminal and max. 

cross section of the supply line * 
SVC   15-460-1-0 Ferraz 6,9xxCPgRC 14.51 32A CS   M6  35mm² 
SVC   24-460-1-0 Ferraz 6,9xxCPgRC 14.51 50A CS   M6  35mm² 
SVC   33-460-1-0 Ferraz 6,621CPURQ 27x60 /   63A CS   M8  95mm² 
SVC   42-460-1-0 Ferraz 6,621CPURQ 27x60 /   80A CS   M8  95mm² 
SVC   64-460-1-115 Ferraz 6,621CPURQ 27x60 / 125A CS   M8  95mm² 
SVC   83-460-1-115 Ferraz 6,621CPURQ 27x60 / 160A CS   M10 150mm² 
SVC 105-460-1-115 Ferraz 6,621CPURQ 27x60 / 200A CS   M10 150mm² 
SVC 138-460-1-115 Ferraz 6,621CPURQ 27x60 / 250A CS   M10 150mm² 
SVC 160-460-1-115 Ferraz 6,6 URD 31 D11A 0315A CS   M10 150mm² 
SVC 230-460-1-115 Siba 20 713 32  500A  1000 V  NH 1 CS   M10 150mm² 
SVC 280-460-1-115 Siba 20 713 32  600A  1000 V  NH 1 CS   M10 150mm² 

Table 3.3.4.1.3 
 

 
REVCON ® - type 

 

max. fuse  AC 

 
Connection terminal and max. 

cross section of the supply line * 
SVC   17-500-1-0 Ferraz 6,9xxCPgRC 14.51 32A CS   M6  35mm² 
SVC   27-500-1-0 Ferraz 6,9xxCPgRC 14.51 50A CS   M6  35mm² 
SVC   37-500-1-0 Ferraz 6,621CPURQ 27x60 /   63A CS   M8  95mm² 
SVC   45-500-1-0 Ferraz 6,621CPURQ 27x60 /   80A CS   M8  95mm² 
SVC   70-500-1-230 Ferraz 6,621CPURQ 27x60 / 125A CS   M8  95mm² 
SVC   90-500-1-230 Ferraz 6,621CPURQ 27x60 / 160A CS   M10 150mm² 
SVC 115-500-1-230 Ferraz 6,621CPURQ 27x60 / 200A CS   M10 150mm² 
SVC 150-500-1-230 Ferraz 6,621CPURQ 27x60 / 250A CS   M10 150mm² 
SVC 230-500-1-230  Siba 20 713 32  500A  1000 V  NH 1 CS   M10 150mm² 

Table 3.3.4.1.4 
 
 
 
ES ≅ end sleeve for strands 
CS ≅ cable socket with drill hole for M6 / M8 / M10 
*       at the copper lug of the commutation choke. 
**     at the fuse holder respective disconnector 
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3.3.4.2 Internal fuses 
 

The power feedback unit is equipped with semiconductor fuses according to the following ta-

bles (refer to figure 4.4.1.1.1. position 7). The listed manufacturer is recommended, but natu-

rally also comparative fuses of other manufacturer (e.g. Jean Müller, Ferraz, Bussmann) are 

suitable. 

 

 

 

 
REVCON ® - type 

DC-fuses 

(use fast acting semiconductor fuses only) 

 
Connection terminal and max. cross 

section of the supply line ** 
SVC     6-230-1-0 Ferraz gRB -16A 660V 10x38mm ES  10mm² 
SVC   10-230-1-0 Ferraz gRC -50A 660V 10x38mm ES  10mm² 
SVC   16-230-1-0 Ferraz gRC -63A 660V 22x58mm ES  35mm² 
SVC   21-230-1-0 Siba 50 160 06 gR-80A 660V 22x58mm ES  35mm² 
SVC   28-230-1-0 Siba 50 160 06 gR-100A 660V 22x58mm ES  35mm² 
SVC   40-230-1-230 Ferraz URQ-160A 660V 27x60mm CS   M8  95mm² 
SVC   58-230-1-230 Ferraz URQ-200A 660V 27x60mm CS   M8  95mm² 
SVC   78-230-1-230 Ferraz URQ-250A 660V 27x60mm CS   M8  95mm² 
SVC   92-230-1-230 Ferraz 6,6 URD 31 D11A 0315A CS   M10 185mm² 
SVC 116-230-1-230 Ferraz 6,6 URD 31 D11A 0500A CS   M10 185mm² 
SVC 145-230-1-230 Siba 20 713 32  630A 1000 V  NH 1 CS   M10 185mm² 

Table 3.3.4.2.1 
 
 
 

 
REVCON ® - type 

DC-fuses 

(use fast acting semiconductor fuses only) 

 
Connection terminal and max. cross 

section of the supply line ** 
SVC   11-400-1-0 Ferraz gRB -16A 660V 10x38mm ES  10mm² 
SVC   18-400-1-0 Ferraz gRC -50A 660V 10x38mm ES  10mm² 
SVC   28-400-1-0 Ferraz gRC -63A 660V 22x58mm ES  35mm² 
SVC   38-400-1-0 Siba 50 160 06 gR-80A 660V 22x58mm ES  35mm² 
SVC   50-400-1-0 Siba 50 160 06 gR-100A 660V 22x58mm ES  35mm² 
SVC   70-400-1-230 Ferraz URQ-160A 660V 27x60mm CS   M8  95mm² 
SVC 100-400-1-230 Ferraz URQ-200A 660V 27x60mm CS   M8  95mm² 
SVC 135-400-1-230 Ferraz URQ-250A 660V 27x60mm CS   M8  95mm² 
SVC 160-400-1-230 Ferraz 6,6 URD 31 D11A 0315A CS   M10 185mm² 
SVC 200-400-1-230 Ferraz 6,6 URD 31 D11A 0500A CS   M10 185mm² 
SVC 250-400-1-230 Siba 20 713 32  630A 1000 V  NH 1 CS   M10 185mm² 
SVC 300-400-1-230 Siba 20 713 32  800A 1000 V  NH 1 CS   M10 185mm² 

Table 3.3.4.2.2 
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REVCON ® - type 
DC-fuses 

(use fast acting semiconductor fuses only) 

 
Connection terminal and max. cross 

section of the supply line ** 
SVC   15-460-1-0 Ferraz gRB 30A 660V 10x38mm ES  10mm² 
SVC   24-460-1-0 Ferraz gRC 50A 660V 14x51mm  ES  10mm² 
SVC   33-460-1-0 Siba 50 160 06 gR-80A 660V 22x58mm ES  35mm² 
SVC   42-460-1-0 Siba 50 160 06 gR-100A 660V 22x58mm ES  35mm² 
SVC   64-460-1-115 Ferraz URQ-160A 660V 27x60mm CS   M8 95mm² 
SVC   83-460-1-115 Ferraz URQ-200A 660V 27x60mm CS   M8 95mm² 
SVC 105-460-1-115 Ferraz URQ-250A 660V 27x60mm CS   M8 95mm² 
SVC 138-460-1-115 Ferraz 6,6 URD 31 D11A 0315A CS   M10 185mm² 
SVC 160-460-1-115 Ferraz 6,6 URD 31 D11A 0400A CS   M10 185mm² 
SVC 230-460-1-115 Ferraz 6,6 URD 31 D11A 0500A CS   M10 185mm² 
SVC 280-460-1-115 Siba 20 713 32  630A 1000 V  NH 1 CS   M10 185mm² 

Table 3.3.4.2.3 
 
 
 

 
REVCON ® - Typ 

Gleichstromsicherungen 

(schnelle Halbleitersicherungen) 

 
Anschluss und max. Leitungsquer-

schnitt der Zuleitung ** 
SVC   17-500-1-0 Ferraz gRC 50A 660V 14x51mm ES  10mm² 
SVC   27-500-1-0 Ferraz gRC 63A 660V 22x58mm ES  10mm² 
SVC   37-500-1-0 Siba 50 160 06 gR-80A 660V 22x58mm ES  35mm² 
SVC   45-500-1-0 Siba 50 160 06 gR-100A 660V 22x58mm ES  35mm² 
SVC   70-500-1-230 Ferraz URQ-160A 660V 27x60mm CS   M8  95mm² 
SVC   90-500-1-230 Ferraz URQ-200A 660V 27x60mm CS   M8  95mm² 
SVC 115-500-1-230 Ferraz URQ-250A 660V 27x60mm CS   M8  95mm² 
SVC 150-500-1-230 Ferraz 6,6 URD 31 D11A 0315A CS   M10 185mm² 
SVC 250-500-1-230 Siba 20 713 32  500A 1000 V  NH 1 CS   M10 185mm² 

Table 3.3.4.2.4 
 

 

 
 

Stop! 

If semiconductor fuses (figure 4.4.1.1.1 position 1 and 7) trip, please get in 

contact with ELTROPLAN-REVCON immediately, as possibly further protec-

tive measures have tripped. If internal fuses are exchanged, please verify, that 

only the original types are used for replacement. 

 
Warning! 

Before replacing a fuse, switch off all voltages! 

STOP 
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3.3.5 RFI-filter 
 

To observe the EMC-rules. In accordance with figure 4.4.1.1.1 a radio fre-

quency interferences filter class A can be preconceived to the REVCON® unit. 

In tables 3.3.5.1 to 3.3.5.5 the power feedback units are assigned to the corre-

sponding RFI-filter types.  

 
REVCON ® - type 

 
Order designation / 

Order number for filter 

 
Case type 

 
SVC     6-230-1-0 RFS 1 192H3622 1 
SVC   10-230-1-0 RFS 1 192H3622 1 
SVC   16-230-1-0 RFS 2 192H3643 1 
SVC   21-230-1-0 RFS 2 192H3643 1 
SVC   28-230-1-0 RFS 3 192H3644 2 
SVC   40-230-1-230 RFS 4 192H3645 2 
SVC   58-230-1-230 RFS 4 192H3645 2 
SVC   78-230-1-230 RFS 5 192H3646 3 
SVC   92-230-1-230 RFS 5 192H3646 3 
SVC 116-230-1-230 RFS 6 192H3647 3 
SVC 145-230-1-230 RFS 7   

Table 3.3.5.1 
 
 
REVCON ® - type 

 
Order designation / 

Order number for filter 

 
Case type 

 
SVC   11-400-1-0 RFS 1 192H3622 1 
SVC   18-400-1-0 RFS 1 192H3622 1 
SVC   28-400-1-0 RFS 2 192H3643 1 
SVC   38-400-1-0 RFS 2 192H3643 1 
SVC   50-400-1-0 RFS 3 192H3644 2 
SVC   70-400-1-230 RFS 4 192H3645 2 
SVC 100-400-1-230 RFS 4 192H3645 2 
SVC 135-400-1-230 RFS 5 192H3646 3 
SVC 160-400-1-230 RFS 5 192H3646 3 
SVC 200-400-1-230 RFS 6 192H3647 3 
SVC 250-400-1-230 RFS 6   
SVC 300-400-1-230 RFS 8   

Table 3.3.5.2 
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REVCON ® - type 

 
Order designation / 

Order number for filter 

 
Case type 

 
SVC   15-460-1-0 RFS-1 192H3622 1 
SVC   24-460-1-0 RFS-1 192H3622 1 
SVC   33-460-1-0 RFS-2 192H3643 1 
SVC   42-460-1-0 RFS-3 192H3644 2 
SVC   64-460-1-115 RFS-3 192H3644 2 
SVC   83-460-1-115 RFS-4 192H3645 2 
SVC 105-460-1-115 RFS-4 192H3645 2 
SVC 138-460-1-115 RFS-5 192H3646 3 
SVC 160-460-1-115 RFS-5 192H3646 3 
SVC 230-460-1-115 RFS-6 192H3647 3 
SVC 280-460-1-115 RFS-7   

Table 3.3.5.3 
 
 
 
REVCON ® - type 

 
Order designation / 

Order number for filter 

 
Case type 

 
SVC   17-500-1-0 RFS-1 192H3622 1 
SVC   27-500-1-0 RFS-1 192H3622 1 
SVC   37-500-1-0 RFS-2 192H3643 1 
SVC   45-500-1-0 RFS-2 192H3643 1 
SVC   70-500-1-230 RFS-3 192H3644 2 
SVC   90-500-1-230 RFS-4 192H3645 2 
SVC 115-500-1-230 RFS-4 192H3645 2 
SVC 150-500-1-230 RFS-5 192H3646 3 
SVC 250-500-1-230 RFS-6 192H3647 3 

Table 3.3.5.4 
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4 Installation 
 

4.1  Mechanical installation 
 

4.1.1  Important hints 
 

• Use the power feedback units as build-in devices only! 

• Observe free spaces! 

- Several power feedback units in one cabinet may be installed next to  

each other without spacing. 

- Keep a horizontal distance of at least 70mm to other components and to the cabi-

net walls. 

- Keep a vertical distance of at least 150mm to other components and to the cabinet 

walls. 

• Ensure that there are no obstacles in the way of the cooling air input and output. 

• If the cooling air is polluted (dust, dirt swirl, grease, aggressive gas ) so that the function of 

the power feedback unit may be impeded 

- Take sufficient countermeasures, e.g. separate cooling air, mounting of air filters, 

periodical cleaning. 

• Do not exceed the ambient temperature permissible during operation. 

 

Provided mounting position 

The power feedback unit has been designed for vertical wall mounting (± 15°) only. 

Mounting is allowed only on a flat surface without using any kind of spacers. This kind of 

mounting is necessary to guarantee the right way for the cooling air. A power loss of 3 % 

from the max. nominal power rating has to be calculated. Air-temperature may not exceed 

40 °C near the unit. Air-in- and air-out-openings at the top and the bottom of the unit may 

not be concealed by installation materials such as cable ducts or other equipment. Keep a 

distance of at least 15 cm to the air-in- and air-out-openings and a distance of at least. 7 cm 

to beside mounted parts or cabinet-walls.  
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4.2 Dimensions 
 
 

4.2.1 Power feedback unit 
 

 
REVCON ®  

Type  

* 
Htot 

(mm) 

 
H 

(mm) 

 
H1 

(mm) 

 
B 

(mm) 

 
B1 

(mm) 

 
T 

(mm) 

 
T1 

(mm) 

 
e 

(mm) 

 
f1 

(mm) 

 
f2 

(mm) 

 
f3 

(mm) 

 
weight 

(kg) 

SVC     6-230-1-0 530 500 - 245 270 315 - 260 80 340 - 14 
SVC   10-230-1-0 530 500 - 245 270 315 - 260 80 340 - 15 
SVC   16-230-1-0 530 500 - 245 270 315 - 260 80 340 - 19 
SVC   21-230-1-0 530 500 - 245 270 315 - 260 80 340 - 25 
SVC   28-230-1-0 530 500 - 245 270 315 - 260 80 340 - 26 
SVC   40-230-1-230 V AC 700   245 270 295 - 260 80 - - 33 
SVC   58-230-1-230 V AC 700   245 270 295 - 260 80 - - 35 
SVC   78-230-1-230 V AC 700   245 270 295 - 260 80 - - 41 
SVC   92-230-1-230 V AC 867 804 33 306 380 395 85 350 80 400 680 75 
SVC 116-230-1-230 V AC 867 804 33 306 380 395 85 350 80 400 680 80 
SVC 145-230-1-230 V AC 1067 804 33 306 380 395 85 350 80 400 680 85 
Table 4.2.1.1 
 

 
REVCON ®  

Type  

* 
Htot 

(mm) 

 
H 

(mm) 

 
H1 

(mm) 

 
B 

(mm) 

 
B1 

(mm) 

 
T 

(mm) 

 
T1 

(mm) 

 
e 

(mm) 

 
f1 

(mm) 

 
f2 

(mm) 

 
f3 

(mm) 

 
weight 

(kg) 

SVC   11-400-1-0 530 500 - 245 270 315 - 260 80 340 - 14 
SVC   18-400-1-0 530 500 - 245 270 315 - 260 80 340 - 15 
SVC   28-400-1-0 530 500 - 245 270 315 - 260 80 340 - 19 
SVC   38-400-1-0 530 500 - 245 270 315 - 260 80 340 - 25 
SVC   50-400-1-0 530 500 - 245 270 315 - 260 80 340 - 26 
SVC   70-400-1-230 V AC 700   245 272 295 - 260 80 - - 33 
SVC 100-400-1-230 V AC 700   245 272 295 - 260 80 - - 35 
SVC 135-400-1-230 V AC 700   245 272 295 - 260 80 - - 41 
SVC 160-400-1-230 V AC 867 804 33 306 380 395 85 350 80 400 680 75 
SVC 200-400-1-230 V AC 967 804 33 306 380 395 85 350 80 400 680 80 
SVC 250-400-1-230 V AC 1067 804 33 306 380 395 85 350 80 400 680 85 
SVC 300-400-1-230 V AC 1067 804 33 306 380 395 85 350 80 400 680 90 
Table 4.2.1.2 
 

 
REVCON ®  

Type  

* 
Htot 

(mm) 

 
H 

(mm) 

 
H1 

(mm) 

 
B 

(mm) 

 
B1 

(mm) 

 
T 

(mm) 

 
T1 

(mm) 

 
e 

(mm) 

 
f1 

(mm) 

 
f2 

(mm) 

 
f3 

(mm) 

 
weight 

(kg) 

SVC   15-460-1-0 530 500 - 245 270 315 - 260 80 340 - 15 
SVC   24-460-1-0 530 500 - 245 270 315 - 260 80 340 - 19 
SVC   33-460-1-0 530 500 - 245 270 315 - 260 80 340 - 25 
SVC   42-460-1-0 530 500 - 245 270 315 - 260 80 340 - 26 
SVC   64-460-1-115 V AC 700   245 270 295 - 260 80 - - 33 
SVC   83-460-1-115 V AC 700   245 270 295 - 260 80 - - 35 
SVC 105-460-1-115 V AC 700   245 270 295 - 260 80 - - 41 
SVC 138-460-1-115 V AC 867 804 33 306 380 395 85 350 80 400 680 80 
SVC 160-460-1-115 V AC 867 804 33 306 380 395 85 350 80 400 680 85 
SVC 230-460-1-115 V AC 1067 804 33 306 380 395 85 350 80 400 680 90 
SVC 280-460-1-115 V AC 1067 804 33 306 380 395 85 350 80 400 680 95 
Table 4.2.1.3 
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REVCON ®  
Type  

* 
H+H1 
(mm) 

 
H 

(mm) 

 
H1 

(mm) 

 
B 

(mm) 

 
B1 

(mm) 

 
T 

(mm) 

 
T1 

(mm) 

 
e 

(mm) 

 
f1 

(mm) 

 
f2 

(mm) 

 
f3 

(mm) 

 
weight 

(kg) 

SVC   17-500-1-0 530 500 - 245 270 315 - 260 80 340 - 15 
SVC   27-500-1-0 530 500 - 245 270 315 - 260 80 340 - 19 
SVC   37-500-1-0 530 500 - 245 270 315 - 260 80 340 - 25 
SVC   45-500-1-0 530 500 - 245 270 315 - 260 80 340 - 26 
SVC   70-500-1-230 V AC 700   245 270 295 - 260 80 - - 33 
SVC   90-500-1-230 V AC 700   245 270 295 - 260 80 - - 35 
SVC 115-500-1-230 V AC 700   245 270 295 - 260 80 - - 41 
SVC 150-500-1-230 V AC 867 804 33 306 380 395 85 350 80 400 680 89 
SVC 250-500-1-230 V AC 1067 804 33 306 380 395 85 350 80 400 680 95 
Table 4.2.1.4 
 
 
All types will be delivered with fan, flange and metal cable glands for shielded cables in accordance 

with CE standard (height with cable glands + about 30 mm). The type of protection is IP 20. 

. 
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4.2.1.1 Dimension diagrams 
 

1. Enclosure 1/500  

 SVC 6-230-... to SVC 28-230-... and 

SVC 11-400-... to SVC 50-400-... and 

SVC 15-460-... to SVC 42-460-... and  

SVC 17-500-... to SVC 45-460-...  

 

 

2. 
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2. Enclosure 2/700  

SVC 28-230-...  to SVC 78-230-... and 

SVC 50-400-...  to SVC 135-400-... and 

SVC 42-460-...  to SVC 105-460-... and  

SVC 45-500-...  to SVC 115-460-...  

 
 

f 1 

8,5 

H 

B 

B 1 

e 
T 

f 2 

Cooling airflow out Cooling airflow in 

all cable inputs from bottom 

H1 

T1 

f 3 

Lifting eye 
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3. Enclosure 3/800  

SVC 92-230-...  and 

SVC 160-400-... and 

SVC 138-460-... and  

SVC 150-500-...  
 

f 1 

8,5 

H 

B 

B 1 

e 
T 

f 2 

Cooling airflow out 

Cooling airflow in 
all cableinputs from bottom 

H1 

T1 

f 3 

Lifting eye 
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2.  

4. Enclosure 3/801 and 3/802 

SVC 116-230-... to SVC 145-230-... and 

SVC 200-400-... to SVC 300-400-... and 

SVC 160-460-... to SVC 280-460-... and  

SVC 250-500-...  

 

 
 

f 1 

8,5 

H 

B 

B 1 

e 
T 

f 2 

Cooling airflow out 

Cooling airflow in 
all cableinputs from bottom 

H1 

T1 

f 3 

Lifting eye 
H2 
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4.2.2 RFI-filters 
 
The radio interference filter of case-type 1 and 2 are mounted in footprint-housings, which could be 

placed between cabinet-wall and power feedback unit. 

 

The radio interference filter of case-type 3 and 4 are mounted in housings, which should be placed be-

side the power feedback unit. 

 

The power feedback units were fixed with screws M6 , the RFI-filter with screws M8. 

 

 

4.2.2.1 Dimension diagrams 
 
 

1. Diagram Case 1  
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2. Diagram Case 2  

 

 

 

3. Diagram Case 3  
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4.3 Electrical installation 
 

4.3.1 Operator’s safety 
 

Danger! 

After mains disconnection, the DC-bus terminals of the power feedback unit remain live 

for several minutes! The exact time, till this voltage has decreased to a not dangerous 

value is dependant on the used controller and has to run down before any service opera-

tions or similar activities are started. 

The exact values have to be cross checked with the documentation of the controller. 

At VLT 5001 – 5006: waiting time min. 4 minutes. 

At VLT 5008 – 5250: waiting time min. 15 minutes. 

Replace defective fuses by the regular types (chapter 3.3.3.2) only and without any live 

voltage.  

 

4.3.2 Protection of the power feedback unit 
 

Stop! 

The power feedback units contain electrostatic sensitive devices (ESSD). 

During working at the terminals the personnel has to observe the rules of the interna-

tional standard IEC 747-1 chapter 9. Basically before starting the works the personnel 

has to free itself from electrostatic voltages: 

Discharge yourself by touching the PE-screw of the housing or another grounded sur-

face in the cabinet. 

STOP 
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4.3.3 Mains types / Mains characteristics 
 

Observe the restrictions in accordance to the respective mains type! 

If you want to run power feedback units at mains types, which are not listed in the table 

below please consult our technicians. 

VDE conformal 
mains type 

Operation of the 
power feedback unit 

Remark 

With grounded star point Unconfined allowed Observe the technical 
data of the unit 

With isolated star point Allowed  

With grounded active wire After consulting the manufacturer allowed  
Table 4.3.3.1 
 

 

4.3.4 Specifications of the used wires 
 

• The used wires have to be compliant with the specifications on site ( e.g. UL  or 

UL-c) 

• The regulations about the minimum cross section of PE-wires have to be observed! 

• The effectiveness of a screened wire is dependant on 

- a good screen connection 

- a low screening impedance: 

   Use screens tin- or nickel-plated copper screens only! 

- the swamp factor of the screen mesh: 

  at least 70% to 80% with a swamp angle of 90° 

• Protect the mains wires of the power feedback unit with the provided wire protec-

tion fuses. 
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4.4 Connection 
 

Enclosure 1/500: 

The wires need tobe connected to the terminals at the bottom side of the enclosure. 

 

Enclosure 2/700, 3/800, 3/801 and 3/802 

After removing the lateral screws and the cover of the housing the connection terminals 

are accessible. The wires should be passed through the metal glands in the flange sheet.  

 
Stop! 

When picking up the cover don’t damage the wires, which lead to the display! 

 

STOP
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4.4.1 Power connection 
 

Fusing (also refer to chapter 3.3.4) 

• The specifications of chapter 3.3.4 (fuses and wire cross sections) are recommenda-

tions and refer to the operation  

– in cabinets and machines 

– installation in cable ducts 

– max. ambient temperature +40°C. 

• When choosing the cross section of the wire the voltage drop under load should be 

considered (refer to chapter 3.4) 

• Protection of the wires at mains side (L1, L2, L3): 

– by commercial wire protection fuses. 

– fuses have to be compliant with the relevant standards on site. 

– rated voltage of the fuses have to be compliant with the voltage on site. 

• Protection of the power feedback unit at mains side (L1, L2, L3): 

– by commercial semiconductor fuses. 

– fuses have to be compliant with the relevant standards on site. 

– rated voltage of the fuses have to be compliant with the voltage on site. 

• Protection of the power feedback unit at DC side (+UG, -UG): 

– fuses are part of the power feedback unit (refer to chapter 3.3.4.2). 

The erector/user of the plant bears the responsibility for the observance of further 

relevant standards (e.g.: VDE 0113, VDE 0289 and so on).
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Connection 

• All connections should be as short and low-impedance as possible. 

• For the observance of the EMC-guideline (in accordance to actual standards like 

VDE 0160 and EN 50178) screened wires have to be used.  

• Connect the mains supply wires at the terminals L1, L2, L3 (at the mains choke) of 

the power feedback unit. Only three phase connection is allowed. 

• A defined phase sequence (clockwise rotation field) must be observed at the main 

circuit connection of the power unit. The power feedback unit is equipped with a 

phase-sequence control unit. In case of an incorrect rotation field an error message 

is displayed via LED as follows: "rotation field failure" or "phase failure". In this 

case two phases, connected to the power unit, have to be exchanged. 

• Connect the earthing wire of the supply cables to the earthing screw of the power 

feedback unit. 

• The wires for the DC-bus coupling between controller and power feedback unit 

have to be connected to the DC-fuse holder. It is absolutely necessary to observe the 

correct polarity.  

 

Tipp! 

Interchanging of + (PLUS) and – (MINUS) avoids the correct function of the power 

feedback unit. 

• On the side of the drive controller, the DC-connection will compounded at the 

clamps 88 (DC-) and 89 (DC+) hergestellt. In the afterimages are pictured the con-

necting versions of the converters VLT 5001 to VLT 5250. 
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Book style 

0,75 – 7,5 kW 
VLT 5001 – VLT 5011 

 
 
 
 
 
 

Compactformat IP 20 / IP 54 
0,75 – 7,5 kW 

VLT 5001 – VLT 5011 

 

 
Compactformat IP 20 

11 – 37 kW 
VLT 5016 – VLT 5052 

Compactformat IP 54 
11 – 37 kW 

VLT 5016 – VLT 5052 
 
Abbildung 4.4.1.1 
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Compactformat IP 00 / IP 20 

45 – 75 kW 
VLT 5060 – VLT 5100 

 
 
 

Compactformat IP 54 
45 – 75 kW 

VLT 5060 – VLT 5100 

 

 
Compactformat IP 00 / IP 20 

90 – 160 kW 
VLT 5125 – VLT 5250 

Compactformat IP 00 / IP 20 
90 – 160 kW 

VLT 5125 – VLT 5250 
 
Abbildung 4.4.1.2  
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Compactformat IP 20 / IP 54 

Without disconnect switch and mains fuses 
VLT 5300 – VLT 5500 

 
 
 

 
Compactformat IP 20 / IP 54 

With disconnect switch and mains fuses 
VLT 5300 – VLT 5500 

Abbildung 4.4.1.3  
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Wiring schematic 

 

Figure 4.4.1.1.1 Wiring schematic of the power feedback unit REVCON® SVC and one ore more controllers  
 

Remark: 

This is an wiring example. Special features of a application (e.g. installation of a PLC) may require 

modifications of the wiring of the terminals  X2.1 ... X2.12 . 

 

PE 

VLT 5000 
REVCON SVC 

Radio interference 

filter 

M 
3 ~ 

PE U V W 

+ + 

- - 

 L1  L2  L3 PE L11 N 

L1 L2 L3 

control 

7 8 9 10 11 12 X2 

relay 

X2 2 1 4 3 

Error 
 Operation 

 +24 V 

+ 

- 

ext. 
off 

ext. on 
RESET 

ext. on 
RESET 

7 

4 3 

1 

5 

8 

PE 

L1 

N 

L2 

L3 

230V 
L1 
N 

2 

6 
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Legend for figure 4.4.1.1.1 (REVCON®®®® SVC) 

1. Fusing in accordance with controller manual. 

2. It is not allowed to connect any other devices except the frequency inverter and the power 

feedback unit behind the main magnetic switch. 

Danger 

If this is not observed, you take the risk that, in the case of switching off the mains dur-

ing feed back the power, the voltage in that sector may rise up to a dangerous level. This 

may destroy the connected devices and perhaps also the inverter and/or the power feed-

back unit. To avoid such situation, the power feedback unit is equipped with an over-

voltage switch off, but nevertheless this hint should be observed! 

3. Fusing in accordance with power feedback unit manual. This may be left our, if at position 1 

semiconductor fuses or full range fuses are used and if after 1 the cross section of the wires 

is not reduced. 

4. Cross section in accordance with the relevant VDE-rules. 

5. Fusing (230 V supply, <2A current input) in accordance with DIN VDE 0298 or short cir-

cuit proof wiring. 

6. For the radio interference filter, installed inside the controller, is additionally used a radio 

interference filter ( for example REVCON RFS) before the power feedback unit. 

7. At these terminals one ore more controllers (even with different power ratings) may be at-

tached, like it shown in figure 4.5.1. Even if several controllers are attached, the wires have 

to be as short and low impedance as possible! 

8. The „ON“ or „RESET“ signal may be initiated via terminals 11 and 12: 

Terminals 11 and 12: positive pulse (12-24 V DC); practicable e.g. via PLC 

    (terminal 11 +, terminal 12 -). 
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4.4.2 Fan supply 
 

Several power feedback units are equipped with two terminals (blue terminal = neutral 

[N] , grey fuse terminal = phase [L]) for the supply of the internal fan(s). The fuse in-

side the fuse terminal is installed for internal wire protection and of the following type 

2A medium 500V 5x30mm. For units with the designation “…-0” these terminals are 

not installed. 

4.4.3 Control wires 
 

• Connect the control wires to the terminal row X2 at the control board of the power 

feedback unit. 

• Don’t parallel control wires to interfering power wires. 

• Connect the screening of the control wires with an as big as possible surface to the 

metal cable glands of the flange. 

4.4.4 Control functions 
 

The control terminal strip is placed on the control board and is indicated with X2. It is 

fitted with a plug-in device for easy handling (see figure 4.4.4.2). 

 

The control board must always be designed for the respective main circuit voltage. 

Therefore the main circuit voltage (230 V, 380 V - 415 V, 440 V - 480 V, or 500 V) 

must be declared with every order. This is also necessary for a possible exchange of the 

device. 

 

From the control terminal strip the operating condition or rather the collective error can 

be connected to extern. There is also the possibility to execute the external reset or the 

switch-functions and to connect them with the controller or the PLC. 
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Space diagram of the control board REV 1.4.X 
 
                                    
 

REVCON 
V. 1.4.3 

X1 X2 X4 

LD1 

LD3 

LD4 

LD5 

TR1 TR2 TR3 

TR6 TR4 TR5 

L4 

terminal X3 
connection to 
driver board 

terminal X1  
synchronisation to 
mains supply 

terminal X2 
ext. messages 
and controlling 

terminal X4 
connection to 
signalling board 

type of 
control board 
(example) 

LED-messages 
green:     operation 
1. red:       phase failure 
2. red:     UCE / overcurrent 
orange:     overtemperature 
yellow:     collective error 

LD2 

J4 
X3 X5 

terminal  X5, X8 
option 

J6 J7 

J5 J3 

J1 

X5 

X8 

J8 

 
Figure  4.4.4.1 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1168 of 1387



 

Technical data 
 

 
page 64 

 

Terminal usage: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.4.4.2 

 

Remark: 

For enclosure 1 the terminls 5,6,9 and 10 are not accesible from outside. 

 

If there are no 24V available for  the external RESET , it is possible to rewire the inter-

anal connections, so that a potential free contact may be used for RESET. To obtain 

this, the wires from the external terminal block at terminals 11 and 12 must be discon-

nected from X2.11 and 12 and connected to X2.9 and 10. 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

+ 

- 

external 
OFF 

external 
ON/RESET 

ON/RESET 

terminal 5 and 6 intern connected 
to the temperature supervision 

X2 

collective error 
relay 
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Terminals 1-4 (refer to figure 4.4.4.2) 

 
These terminals are contacted to two potential free (SELV) relay contacts (one NOC 

and one NCC) with a maximum current load of 5 A AC or 3 A DC. It is not allowed to 

connect other voltage types than SELV! 

 
In figure 4.4.4.2 the relay is displayed in rest position. 

 
The relay toggles, if: 

 1.)  power supply is o.k., 
 2.)  no error present, 
and after perhaps an ON-signal has been released. 

 
If an OFF-signal has been released, an collective error is display as the relay toggles. 
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Terminals 5 and 6 (significant for REV 1.4.X) 

These terminals are already used for the internal temperature supervision of the heat 

sink. 

 

Terminals 7 and 8(significant for REV 1.4.X) 

(use screened wires only, max length) 

OFF-signal 

These terminals may be used for an external OFF-signal (NOC, short time contact) to 

stop the power feedback unit. 

 

Note! 

The OFF-signal stops the backfeeding immediately. If this is done in regen mode, the 

controller would trip because of too high DC-bus voltage right  

afterwards. 

 

 

Terminals 9 and 10 (significant for REV 1.4.X) 

(use screened wires only, max. length 1,5m) 

ON-/RESET-signal 

These terminals may be used for an external ON-signal (NOC, short time contact) to 

start / reset the power feedback unit. 

 

 

Stop! 

If an external voltage is connected to terminals 5 to 10 unattended actions and damages 

may occur. 

 

 

Terminal 11 and 12 (significant for REV 1.4.X) 

(used screened wires only) 

These terminals may be used for an external ON-signal (external voltage 12 – 24V DC 

[e.g. from PLC], short time pulse) to start / reset the power feedback unit. 

(connect „Plus“ to terminal 11, „Minus“ to terminal 12) 

STOP
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4.5 Application example 

 
 
figure 4.5.1 

 

 

Within greater plants several power feedback units may be coupled. Figure 4.5.1 shows 

an example of a windage plant with some possible combinations. 

The operation of several inverters at one common DC-bus allows to reduce the amount 

of power feedback units. On the other hand several power feedback units may be cou-

pled to transmit more power (also the REVCON®-unit). It's also possible to drive sev-

eral motors at one inverter, as they react, seen from the DC-bus (and that's, what the 

power feedback unit sees), like one big motor. 

 

To proportion such a plant it is important to look at the worst case. The maximum feed-

back power of the REVCON®-power feedback unit has to be higher as or , at a mini-

mum, equal to the total amount of the braking power of the connected motors. 
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Installation 
 
Danfoss offers a complete range of power feed-back units 
for VLT frequency converters, types 5001-5500. 
 

Description of the braking system 
When the speed reference of a frequency con-
verter is reduced, the motor acts as a generator 
and brakes. In this case it supplies energy to the 
frequency converter, where it is collected in the 
intermediate circuit. As soon as the energy re-
spectively the voltage in the VLT-intermediate 
circuit rises, the energy will be fed back into the 
supplying network by the external REVCON® -
unit (option). 
Without using a REVCON®-unit, the intermedi-
ate circuit voltage would continue to increase, 
until the converter cuts off for protection. The 
advantage of using a REVCON®-unit is, that 
even heavy loads, i.e. with conveyor belts or 
cranes, could be braked rapidly to standstill. In 
addition, the VLT 5000 incorporates brake 
monitoring to ensure, that the maximum current 
indicated at the REVCON®-unit won’t exceed a 
specific limit. 
 
Danfoss has chosen a solution, where the power 
feedback unit REVCON® is no integral part of 
the frequency converter. 
 
 
To the user this offers the advantage, that the re-
generative power respectively the braking cur-
rent of the REVCON®-unit can be selected as re-
quired. 
 
Knowledge of the system 
To select the right size of the REVCON®-unit, it 
is necessary to know how often and how power-
ful the motors brake. 
 
In the following, calculations of the regenerative 
power are given by the examples of a conveyor 
belt, a crane plant and a centrifuge. 
 
 

 

Example 1  -  Conveyor belt 
Fig. 1 shows the relation between the braking 
power and the acceleration/braking of a con-
veyor belt. During braking the motor power is 
negative, as the torque on the motor shaft is 
negative, too. The braking power, i.e. the power 
emitted at the REVCON®-unit, corresponds al-
most to the negative motor power, reduced by 
the losses in the motor and the VLT frequency 
converter.  
In addition it can be seen that the motor power is 
time-dependent. 
 
Kinetic energy (E) of conveyor belt + motor 
 

22 j ½ vm  ½  E ω⋅⋅+⋅⋅=  [Ws] 
 
m ≅ mass in linear movement kg] 
v  ≅ speed of the mass in liner movement [m/s] 
j   ≅ inertia factor of motor and gear [kgm²] 

ω  ≅ motor speed 
60

2π⋅
=

n
 [rad/s] 

 
This formula may also be expressed as follows: 
 

22 n j0.0055 vm½  E ⋅⋅+⋅⋅=  [Ws] 
 
However, not all of this energy is released to the 
power feedback unit REVCON®. The friction of 
the conveyor belt and the power loss of the mo-
tor also contribute to the braking function. Con-
sequently the formula for energy release (Eb) to 
the REVCON®-unit is as follows: 
 

Motorηωω )M½  -jvm(½  E f
22

b ⋅⋅⋅⋅⋅⋅=  [Ws] 

 
Mf ≅ Friction torque [Nm] 
ηm ≅ Motor efficiency 
 

Replacing  ω by 
60

2π⋅n
, the result is like this: 

 

Motornj η⋅⋅⋅⋅⋅⋅⋅⋅= )M n0.052-0055.0vm(½  E f
22

b
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Fig. 1 
The relation between braking power and acceleration/braking of a conveyor belt. 

S p e ed

S p ee d

T o rq ue

P ow er

A c c e le ra tio n D e c e le ra tio n

 
 
Tp ≅ Process period time 
Tb ≅ Braking time 
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Example 2  
Crane plant (conveyor belt with ramp) 
 
Part 1 
Determination of the power when decelerating with con-
stant speed. 
When decelerating loads with constant speed 
the energy is calculated according to the follow-
ing formula: 
 
 hgmE pot Δ⋅⋅=  

 
Epot≅ potential energy [Ws] 
m≅ mass [kg] 
g≅ acceleration due to gravity [9.81 kg m/s²] 
h≅ difference in altitude [m] 
 
Losses of the motor as well as losses of gear 
and friction reduce the braking power. 
 
 frictiongearingmotorBpot hgmE ηηη ⋅⋅⋅⋅⋅=  

 
Consequently the braking power PB is calcu-
lated as follows: 
 
 

 
B

Bpot
B T

E
P =  [W] 

 
TB ≅ braking time with constant speed [s] 
 
The power feedback unit REVCON® must be 
able to transmit this power according to the 
temperature-limited-load graphs. 
 

 
 
 
Part 2 
Determination of the maximum power, which is 
transmitted from constant decelerating speed till 
stoppage. 
 
If a load is slowed down from constant 
decelerating speed up to stoppage, so the total 
energy is the sum of the energy determined in 
example 2 part 1 and the kinetic energy 
determined in example 1 (conveyor belt).  
 
 BpotbkinB EEE +=

Σ max  

 
Even in this case the maximum braking power 
is determined by division of EBΣmax with the 
time in which the load is slowed down from 
constant speed to zero. 
 

 ==
Σ

timebrakingtotalthe

duringpoweraveravge

T

E
P

B

B
B

max  

 
TB ≅ deceleration time from constant  
  decelerating up to stoppage [s] 
 
 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1175 of 1387



 

Installation 
 

 
page 71 

Example 3  -  Centrifuge 
 
Another typical application where braking is required are 
centrifuges. The weight of the centrifuge content is m. 
 

jC ≅ inertia factor of the centrifuge 
= )( 2

2
2

12
1 rrm +⋅⋅  [kgm²] 

jm   ≅ inertia factor of the gearmotor [kgm²] 
ηm  ≅ efficiency of the gearmotor  
n1  ≅ max. motor speed     [rpm] 
n2  ≅ max. centrifuge speed     [rpm] 
 

mmc njnj η⋅⋅⋅⋅⋅= )0.0055-0055.0(  E 2
1

2
2b  [Ws] 

 
Calculation of braking power 
 
When calculating the braking power it has to be 
ensured that the Feedback-Unit transmits the 
average power during the braking process and 
the peak power. The average power results from 
the temperature-limited load graph. Here the re-
lation between braking time and break has to be 
kept. The peak power is determined by the 
braking torque, i.e. during the braking process 
the Feedback-Unit has to be able to release the 
delivered energy to the network. Pict. 3 shows 
the relation between average power and peak 
power. 
 

 
 
 

 
Calculation of the peak braking power 
 
Ppeak,mec is the peak power of the motor when 
braking at the motor shaft. It can be calculated 
as follows: 
 

(%), BRmotormecpeak MPP ⋅=  [W] 

 
Ppeak is the description of the peak power re-
leased to the Feedback-Unit when the motor 
brakes. Ppeak is lower than Ppeak,mec, as the power 
is reduced by the efficiency of the motor and 
the VLT frequency inverter. The peak power 
can be calculated as follows: 
 

vitmotorBRmotorpeak MPP ηη ⋅⋅⋅= (%)  [W] 
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Dimensioning the Power feedback unit 
 
For braking proceedings with variable frequency 
(fmax  f0) some special features have to be con-
sidered. 
 
Braking with constant torque / current 
 
 
As a rule at the nominal frequency rating fnom the 
voltage at the motor terminals corresponds to the 
nominal voltage rating Unom and with falling fre-
quency the motor voltage falls proportionally. 
 
As a consequence with the given constant back-
feeding current the transmitted power of the 
REVCON®-unit falls with the frequency. 
 
The same is valid for a linear braking ramp-down 
time.  
 
The power results from the division of the energy 
with the braking time TB [s] (see examples of 
use). 
 
For these cases the power feedback unit has to be 
designed for the max. generatoring current of mo-
tor or frequency inverter with fmax; or the genera-
toring current of the inverter has to be limited to 
the max. current of the power feedback unit. 
 
Braking with constant power 
 
The advantage of dynamic braking is the optimal 
utilisation of the power feedback unit during the 
whole braking time so that in this case the REV-
CON®-unit has not to be designed for the max. 
current or the max. power with fNenn, but only for 
the average current or the average power of the 
braking process. 
To allow the optimal utilisation of the capacity of 
the power feedback unit, the following settings 
are possible to realise a braking with constant 
power. 

 

As with falling frequency the motor-terminal voltage falls 
proportionally, inversely proportional the motor current has 
to rise to keep the power constant. 
 
In practice this would be possible, if the fre-
quency output signal is predetermined as analog 
value e.g. 0-10 V to the moment-controller input 
10-0 V of the frequency inverter. 
 
Another possibility of dynamic braking can be achieved by 
the adaptation of the braking ramp, if the ramp with falling 
frequency is vanished more steeply, hyperbolic steplessly 
or in several steps.  
 
Remark: 
For applications like motor test stands, wind- and water-
power plants in principle constant power devices with 
100% duty-time have to be used. 
In principle, the dimensioning is normally real-
ised according to the expected constant braking 
power or the feedback power to the network. 
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Fig. 1: Braking with linear falling frequency at working machines with square load torque 
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Fig. 2: Braking with constant current / torque at working machines with square load torque 
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Fig. 3: Braking with constant power at working machines with square load torque 
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Decelerating of the inertia 
 
In the case of braking of high inertia values on 
the motor shaft, the power feedback units can 
be based on the inertia moment, Δω and Δt. 
 

Δω/Δt

Δt

ω Start

ω stop

Fig. 4

 
Δt is determined by the ramp-down time in pa-
rameter 208. 
 

 ATTENTION! 
The ramp-down time goes from the rated motor 
frequency in parameter 104 to 0 Hz. 
 
Ppeak can be calculated as: 
 

 
t

jP startVLTmotorpeak
Δ

Δ
⋅⋅⋅⋅=

ω
ωηη  

 

 
t

n
jnP startVLTmotorpeak

Δ

Δ
⋅⋅⋅⋅⋅=

2

60

2π
ηη  

 
j is the inertia moment at the motor shaft 
The values of the power feedback unit can be 
calculated as described under the preceding pa-
ragraphs. 
 

Continuos braking 
 
For continuos braking a power feedback unit 
has to be selected, in which the constant braking 
power does not exceed the power defined in the 
limiting-load graphs. 
 

 ATTENTION! 
For further information contact 

your Danfoss distributor.

Optimal braking conditions 

 

Dynamic braking is useful from 

the maximum speed down to about 

8% of the nominal speed. Below 

8% of the nominal speed DC brak-

ing is to be applied as required. 

The most efficient way to do this is 

to change from dynamic to DC 

braking at this point. See fig. 5. 

 

 

DC-Braking

dynamic braking

t[s]

f[Hz
]

4

50

Fig. 5

 

 

 
 ATTENTION! 

Only the types REVCON® SVC released by 
Danfoss are to be used. Otherwise the fre-
quency inverter and /or the power feed-back 
unit may be damaged. 
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4.6 Installation of a power feedback unit in a 
CE-typical drive system 

 
General • The user is responsible for the compliance of his application with the EC directives. 

- If you observe the following measure you can be sure that the drive system will not 
cause any power-feedback-unit-caused EMC problems, i.e. comply with the EMC  
Directive when running the machine. 

- If devices which do not comply with the CE requirement concerning noise immunity 
EN 500082-2 are operated close to the power feedback unit, these devices may be in-
terfered electromagnetically by the power feedback units. 

 
Assembly • Connect the power feedback unit and the RFI-filter to the grounded mounting plate with a  

wire of large cross section as possible: 
– Mounting plates with conductive surfaces (zinc-coated or stainless steel) allow per-

manent contact. 
– Varnished boards should not be used for installation in accordance with EMC. 

• If you use several mounting plates: 
– Connect as much surface of the mounting plates as possible (e.g. with copper bands) 

• Ensure the separation of power and control cables. 
• Cable guides as close as possible to the reference potential. Unguided cables have the same 

effect as aerials. 
 

Filters • Use RFI filters which are assigned to the power feedback unit. 
RFI filters reduce impermissible high frequency interference to a permissible value. 
 

Screening • Metallic cable glands ensure a big-surface connection between screen and housing 
• If the screened wire are interrupted at relays or terminals: 

- Connect the screens of the wires with a big surface to the mounting plate. 
• If the mains wires between RFI-filter and power feedback unit are longer than 300mm: 

- Use screened mains wires 
- Connect the screen direct at the controller / power feedback unit and at the RFI-filter to 

the mounting plate. 
• Screen the control wires: 

- Connect the screens on the shortest possible way to their terminals. 
 

Earthing • All metallic conduction components (power feedback unit, controller,  
 RFI-filter) have to be connected to one common earthing point (PE-bus bar). 

• Observe the in the safety guidelines defined minimum cross sections: 
- For EMC not the cross section, but the surface of a wire and the contact to the mount-

ing plate is important for the function. 
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Power feedback units are electrical units for usage in industrial and commercial 

plants. In accordance with the EMC guideline 89/336/EEC it is not obligate to 

mark these units, as in the sense of the EMC guideline and the EMC law they 

are components to be mounted by an competent electromechanical engineer 

and cannot be used stand alone. The proof of the observance of the protective 

aims of the EMC guideline has to be carried out by the erector / user of the ma-

chine / plant. If the by ELTROPLAN-REVCON released RFI-filters are used 

and the following measures and installation guidelines are observed, the adher-

ence to the prescribed data is cleared. 

 

In combination with the related RFI-filter the REVCON® power feedback unit 

has been designed for the usage in ambients of the limit class „A“  („B“ on re-

quest). 

 

Definition in accordance with basic standard: 

• EN50081-2 for emission 

• EN50082-2 for immision 

 

4.6.1 Installation 
 

Appropriate design of pant and cabinet. 

 

To avoid noise incoupling lay 

a) mains/supply wires 

b) motor wires of controllers / servo amplifiers 

c) control- and data wires (small voltage range < 48 V)  

with a distance of at least 15 cm between each other. 

 

To obtain low resistive HF-connections, grounding, screening and other metal-

lic connections (e. g. mounting plates, mounted units) have to be done with a as 

big as possible surface to metallic ground. Use grounding and potential equali-

sation wires with as big cross section as possible (min. 10mm²) or thick 

grounding tapes. 
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Use copper or tinned copper screened wires only, as steel screened wires are 

not suitable for high frequency applications. Connect the screen with metal 

clamps or metal glands to the equalisation bars or PE-connections. Don’t 

elonger the screen with single wires! 

 

If external RFI-filters are use, these have to be mounted not more than 30cm 

away from the noise source and with a very good, low resistive based contact. 

 

Inductive switching units (relay, magnetic contactor and so on) have to be 

equipped with varistors, RC-circuits or suppressor diodes always. 

 

All connections have to be as short as possible and must lay as close to the 

ground potential as possible, as free hovering wires act like aerials. 

 

Avoid wire loops in all wires. Connect unused wires to ground at both ends. 

 

If unscreened wires are used, intertwist the pairs to attenuate unsymmetrical 

noise. 

 

 

4.6.2 Connection of a RFI-filter 
 

The following figure shows mounting and connection of an external RFI-filter. 
 

Netzleitung 

Funkentstörfilter  flächig 
mit der Montageplatte 
verbunden 

Potentialausgleich zur 
Gebäudeerde 

Gefilterte Leitung zum 
Frequenzumrichter 

Schutzleiter angeschlossen 

Schirmschiene aus Kupfer, flächig 
mit der Motageplatte verbunden 

Montageplatte 

Zusätzliches Masseband 

 

 

Filtered wire to controller 

RFI-filter connect to mounting 
plate with big surface 

Potential equalisation to 
building ground 

Mains wire 

Screen busbar connected to mounting 
plate with big surface 

Additional grounding bond 

Mounting plate 

Connected protective wire 
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4.6.3 Design of an EMC-conformal cabinet 
 
 

1 

 2 

12 15 

7 

7 

9 10 

6 16 

4 
4 

13 
9 

14 14 

 8 

5 

3 

17 

6 

    
 11 

 

 

1. Cabinet  8. DC-bus wiring 
2. Wiring between RFI-filter  with power feedback unit (DC) 
 and controller  9. Mounting plate (common star point) 
3. RFI-filter  10. Potential equalisation 
4. mains supply wire 11. additional earthing wire 
5. Wiring between RFI-filter 12. power feedback unit 
 and power feedback unit: 13. mains connection 
 cross section in accordance with fusing 14. PLC 
 or short circuit proof! 15. Controller 
6. motor wiring  16. mains fuses 
7. control wiring  17. mains magnetic switch 
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4.6.4 Remarks 
 

Generally a system should be divided in an area for power electronics and an 

area for control electronics. This is not only important, if the system is moun-

ted in one cabinet, but even also if it is spread over several cabinets. As of the 

strong noise emission of the power wires it is recommended to mount a 

screening wall. This wall must have a low resistive contact to the frame or the 

mounting plate (remove lacquer!). 

 

The installed power feedback unit and the connected RFI-filter must form an 

integrated whole, i.e. they have to be connected via the mounting plate without 

an isolating lacquer. 

 

The connection wire between power feedback unit and RFI-filter must be 

screened. At both ends the screen has to be connected to ground. The wire 

should not be longer than 300mm. 

 

The mounting plate of the power feedback unit should be the star point for the 

whole grounding and screening of the machine or plant. If the drive or other 

components of the plant cause interference, the HF connection of these compo-

nents is bad. This could be improved by an additional potential equalisation. 

   

By using RFI-filters the leakage current is increased. As the leakage current is 

higher than 3,5 mA, one of the following conditions must be fulfilled: 

- Cross section of the protective wire must be at least 10 mm² CU. 

- Supervision of the protective wire by an module, which trips in case of 

an fault. 

- Install a second wire in parallel to the protective wire via separate ter-

minals. This wire must be conformal with VDE 0100 / part 540. 
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4.6.5 Installation of control wires 
 

The screen of digital signal wires, which are not connected to terminals, has to 

be connected to the screen bars to decrease the impedance of the screen. 

 

 

The screen of digital signal wires, which are connected to terminals, has to be 

connected with as big surface as possible to ground. 

 

 

If the screen is grounded via a single wire, the noise discharge is getting worse 

by 70%. 

 

 

For screen connection commercial cable clamps are suitable. 

 

 

If unscreened signal wires are used, install only twisted pair wires. 
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5 Commissioning 
 

 

Stop! 

Prior to initial switch-on of the power feedback unit check the wiring for com-

pleteness, short-circuit and earth fault. 

 

Stop! 

If the wiring is not correct, a non-intended operation of controller and/or power 

feedback unit is possible. 

 

 

 

5.1 First powering up 
 

1. Switch on mains supply : 

- The power feedback unit is ready for operation after ca. 1s  

2. Check the readiness for service of the power feedback unit: 

– If only the green LED is on: 

  power feedback unit is ready for service. 

– If beside the green LED also other LED’s are on: 

  A disturbance is present. Before proceeding with commissioning, re

  move the disturbance (refer to chapter 7 "Troubleshooting”). 

3. Check the readiness for service of the controller: 

– Proceed in accordance with the controller manual. 

STOP

STOP
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6 Configuration 
 

The coding of the jumpers enables different driving possibilities and different 

internal functions in accordance to specific error messages. 

In the following different definitions are explained which result from the spe-

cific possibilities of coding! 

 

 

a) „Autostart“ 

Autostart means that the device is starting with a delay-time of about 1 sec. af-

ter connecting mains voltage automatically ("automatically switch-on"). 

Coding via jumper, see figure 4.4.4.1: 

J1 closed   : Autostart  

 

b) „Switch on“ - „Switch off“ 

„Switch off“ means that the driving of the semiconductors and the power feed-

back will be interrupted. A braking operation of the frequency inverter with 

power feedback is no longer possible.  

„Switch-on“ is the activation of driving the semiconductors. 

 

 

c) „Storage“ 

The unit is equipped with an error storage where special failures can be as-

signed to. Stored error messages have to be confirmed by RESET or interrup-

tion of mains supply. "Storage" always leads to a "switch-off" and to a collec-

tive-error-relay tripping. 
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d) Reset 

After the failure is removed, a stored error has to be reset by pushing the  

RESET-button or rather by switching-off and on again the main circuit voltage 

(3-ph.)  

 

Stop! 

A reset in case of too high DC-bus voltage during the braking operation is 

not recommend. If it is done nevertheless, the power semiconductors are 

exposed to increased stress, which may lead to accelerated aging. 

 

e) „Phase failure“ 

The phase-failure-supervision monitors the mains supply in all 3 phases. 

In case of a breakdown of one phase the unit stays still in function, but with  

reduced feedback power. 

The power feedback unit reacts in different ways on phase failures. One possi-

bility is the "2 phase operation", the other one let the system get out of opera-

tion and the collective-error-relay signals the failure. 

Coding via jumper, see figure 4.4.4.1.1: 

 

 

J3 J5 J6 J7 phase-failure-supervision  

— 0 0 — sensitive, error storage "ON" 0  Jumper open 

— — — — insensitive, error storage "ON" — Jumper closed 

0 X X — off, but error storage "ON" X Jumper random 

0 X X 0 off, error storage "OFF"  

 

 

Remark: Jumper J7 is only existing from version 1.4.2 of the control board. Error stor-

age "ON" means that the error "phase failure" is shown via LED until you con-

firm. Error storage "OFF" how-ever means that the error "phase failure" is 

shown via LED only as long as the failure is really existing. 

 

 

STOP
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STOP! 

Pull off the jumper J3 is only allowed by interrupting the pulses of the 

frequency inverter or of the power feedback unit in the case of switching 

off the mains by series interrupting devices like contactors, main switches 

or any others. This is necessary to stop the power feedback to prevent a 

dangerous voltage rise on devices in the sector where the power is 

switched-off. The Jumper J7 should only be removed in the case of 

Jumper J3 is removed. Otherwise when the phase-failure-supervision is 

active a "phase failure" will only be shown as long as the failure is existing 

(no error storage). 

 

f) Overvoltage supervision 

Since the control board version 1.4.3 the device has an overvoltage supervision 

for the mains which switches off the device in the case of a voltage level of  

approximately 1,15 x UN and above. As an error message the error code 3 will 

be shown (see chapter 7.1). For the differentiation of the error messages phase 

failure and overvoltage you have the possibility to deactivate the phase-failure-

supervision by removing the jumper J3 on the control board. If after that a 

switch-off with the indication via the red and yellow LED (error code 3) hap-

pens, an overvoltage will be the reason of the switch-off then. 

 

J3 J5 J6 J7 J8 LED Message evaluation (overvoltage) 

— X X — — Green 1.red yellow overvoltage a/o phase failure/commutation error 

— X X 0 — green — yellow overvoltage 

0 X X — — green 1.red yellow overvoltage a/o phase failure/commutation error 

0 X X 0 — green — yellow overvoltage 

0 X X 0 — green 1.red yellow constant phase failure 

 
Remark: 
0 Jumper open 
— Jumper closed 
X Jumper random 
 
Standard adjustment of the device 

Autostart and no switching off in case of phase failure 

STOP
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7 Troubleshooting and fault elimination 
 

The four LED's in the cover of the power feedback unit display the operating 

condition. For easier visibility during service and first powering up similar 

LED's are placed on the control board. Unlike to the cover on the control board 

there are separate orange and green LED’s, whose function in the cover are 

served by a bicolour (green/orange) LED. 

 

Stop: 

If the power feedback unit trips during a retardation, it must not be reset until 

the end of the retardation and until the DC-bus voltage has fallen to normal 

values. 

To avoid any kind of problems you can block the impulse-release of the in-

verter by connecting the collective-error-relay-contact of the power-feedback-

unit with the corresponding connection of the frequency inverter. 

 

UCE-tripping: 
 
The power feedback unit trips by the UCE-protective-circuitry, if the specific 

maximum current of the device is exceeded. The principle of this protective-

circuitry implies that for a short time (less than one millisecond) the IGBT is 

stressed over its specification for normal operation. For an single case this 

means no problem for the power feedback unit. However, if the over current 

cut off arises often or even periodically, the high power semiconductors will 

age very rapidly and fail premature. 

 

The cause of periodical UCE cut offs may be over load, under voltage in the 

network, a defective or oscillating controller, an oscillating reference input or a 

wrong design of the plant. 

 

STOP

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1190 of 1387



 

Troubleshooting and fault elimination 
 

 
page 86 

7.1 LED-messages 
 LED - display Evaluation 
 operation phase-

failure 
UCE over-

temp. 
error   

 
LED-

Display 
 

Error code: 

 
 

green 

 
 

red 

 
 

red 

 
 

orange 

 
 

yellow 

 
At first starting 

 
During operation 

 
1 

 
X 

     

Ready to operate 
(after approx. 1s) 

 

System in operation 

 
2 

 
X 

     

Ready for operation, but no power feedback 
 check the DC-fuses  

 
3 

 
X* 

 
 

 
 

 
X* 

 
X 

  

overtemperature of the heat sink  
 error-message is not resetable as 

    long as the temperature is too high 

 
4 

 
X 

 
 

   
X 

  

Error code 3 
 heat sink temperature declined to 

normal and the error is resetable. 

 
5 

 
X 

    
X 

 

System has been switched off, 
(external OFF) 

 reset necessary 

 

System has been switched off, 
(external OFF) 

 reset necessary 

 
6 

 
X 

    
X 

 

Overvoltage has been detected (J8 closed)  after grid voltage has 
declined to its nominal value, reset necessary 

 
7 

 
X 

 
X 

   
X 

 

Rotary field orientation incorrect 
or one phase is missing 

 

Phase failure has been detected 
 reset necessary 

 
8 

 
X 

  
X 

  
X 

  

Overcurrent has been detected 
 reset necessary 

 
9 

 
X 

 
X 

 
X 

  
X 

 

error code 7 and 8  
 

Overcurrent and phase failure have 
been detected simultaneously . 

 
10 

 
X* 

 
X 

 
X 

 
X* 

 
X 

 

Several errors have been detected 
simultaneously 

 

Several errors have been detected 
simultaneously 

 
11 

      

System off, at least two phases 
lost 

 

System off, at least two phases lost 

 
12 

 
X 

    
X 

  

With option IFP:  I²t-tripping 
 reset necessary 

 
13 

 
X 

 
X 

     

Voltage breakdown during commuta-
tion but without tripping as jumper 3 
and 7 are open (chapter 6e) 

 operation possible, mains supply 
improvement recommended 

Table 7.1.1 
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8 Service 

 

 

The power feedback unit is maintenance-free, if the provided application con-

ditions are observed (refer to chapter 3.2). 

 

If the cooling air is polluted, the cooling air input may be blocked. Therefore 

check the power feedback unit periodically (depending on the degree of pollu-

tion approx. every 4 weeks). 

 

Stop! 

Don’t use sharp or tapering objects like knife or screw driver to clean the  

cooling air input. 

 

Clean the cooling air input with a vacuum cleaner. 

STOP
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9 Appendix 

 

9.1 Options 
 
 

 

1. RFI-filter 

For technical data concerning the RFI-filter refer to chapter 3.3.4 (type over-

view), 4.2.2 (dimensions) and 4.6.2 (connection).  
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9.2 Contact 
 
 

 

Danfoss Antriebs- und Regeltechnik GmbH 

Geschäftsbereich Elektrische Antriebe 
Carl-Legien-Straße 8 
63073 Offenbach  
Tel.: (069) 8902-0 
Telefax: (069) 8902-106 
www.danfoss-sc.de 
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Carl-Legien-Straße 8 
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Telefax: (069) 8902-106 
www.danfoss-sc.de  

Die in den Katalogen, Prospekten und anderen schriftlichen Unterlagen, wie z.B.  Zeichnungen und Vorschlägen enthaltenen Angaben und technischen Daten 
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VLT 5000 Series
Operating Instructions
Software version: 3.9x

These Operating Instructions can be used for all VLT 5000 Series frequency converters with software version
3.9x.
The software version number can be seen from parameter 624.
CE and C-tick labelling do not cover VLT 5001-5062, 525-600 V units.

These Operating Instructions are a tool intended for persons who are to install, operate and program the VLT
5000 Series.

Operating Instructions: Gives instructions in optimum installation, commissioning and service.
  
Design Guide: Gives all required information for design purposes, and gives a good insight

into the technology, product range, technical data, etc.
  

The Operating Instructions including Quick Setup are delivered with the unit.
When reading these Operating Instructions, you will come across different symbols that require special attention.
The symbols used are the following:

Indicates a general warning

NB!
Indicates something to be noted by the
reader

Indicates a high-voltage warning

VLT® 5000 Series
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The voltage of the frequency converter is
dangerous whenever the equipment is
connected to mains. Incorrect installation
of the motor or the frequency converter
may cause damage to the equipment, se-
rious personal injury or death.
Consequently, the instructions in this
manual, as well as national and local rules
and safety regulations, must be complied
with.

Installation in high altitudes:
By altitudes above 2km, please contact
Danfoss Drives regarding PELV

Safety regulations

1. The frequency converter must be disconnec-
ted from mains if repair work is to be carried
out. Check that the mains supply has been
disconnected and that the necessary time
has passed before removing motor and
mains plugs.

2. The [STOP/RESET] key on the control panel
of the frequency converter does not discon-
nect the equipment from mains and is thus
not to be used as a safety switch.

3. Correct protective earthing of the equipment
must be established, the user must be pro-
tected against supply voltage, and the motor
must be protected against overload in ac-
cordance with applicable national and local
regulations.

4. The earth leakage currents are higher than
3.5 mA.

5. Protection against motor overload is not in-
cluded in the factory setting. If this function is
desired, set parameter 128 to data value ETR
trip or data value ETR warning.
Note: The function is initialised at 1.16 x rated
motor current and rated motor frequency. For
the North American market: The ETR func-
tions provide class 20 motor overload pro-
tection in accordance with NEC.

6. Do not remove the plugs for the motor and
main supply while the frequency converter is
connected to mains. Check that the mains
supply has been disconnected and that the

necessary time has expired before removing
motor and mains plugs.

7. Please note that the frequency converter has
more voltage inputs than L1, L2 and L3, when
loadsharing (linking of DC intermediate cir-
cuit) and external 24 V DC have been instal-
led. Check that all voltage inputs have been
disconnected and that the necessary time
has passed before repair work is com-
menced.

VLT® 5000 Series
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Warning against unintended start

1. The motor can be brought to a stop by means
of digital commands, bus commands, refer-
ences or a local stop, while the frequency
converter is connected to mains.
If personal safety considerations make it nec-
essary to ensure that no unintended start
occurs, these stop functions are not suffi-
cient.

2. While parameters are being changed, the
motor may start. Consequently, the stop key
[STOP/RESET] must always be activated,
following which data can be modified.

3. A motor that has been stopped may start if
faults occur in the electronics of the frequen-
cy converter, or if a temporary overload or a
fault in the supply mains or the motor con-
nection ceases.

Installation of mechanical brake

Do not connect a mechanical brake to the output from
the frequency converter before the relevant parame-
ters for brake control are parameterised.

(Selection of output in parameter 319, 321, 323 or 326
and cut-in current and frequency in parameter 223 and
225).

Use on isolated mains

See section RFI Switch regarding use on isolated
mains.

It is important to follow the recommendations regard-
ing installation on IT-mains, since sufficient protection
of the complete installation must be observed. Not tak-
ing care using relevant monitoring devices for IT-
mains may result in damage.

Warning:

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.
Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load-sharing (linkage
of DC intermediate circuit), as well as the motor connection for kinetic back-up.
VLT 5001 - 5006, 200-240 V: wait at least 4 minutes
VLT 5008 - 5052, 200-240 V: wait at least 15 minutes
VLT 5001 - 5006, 380-500 V: wait at least 4 minutes
VLT 5008 - 5062, 380-500 V: wait at least 15 minutes
VLT 5072 - 5302, 380-500 V: wait at least 20 minutes
VLT 5352 - 5552, 380-500 V: wait at least 40 minutes
VLT 5001 - 5005, 525-600 V wait at least 4 minutes
VLT 5006 - 5022, 525-600 V: wait at least 15 minutes
VLT 5027 - 5062, 525-600 V: wait at least 30 minutes
VLT 5042 - 5352, 525-690 V: wait at least 20 minutes
VLT 5402 - 5602, 525-690 V: wait at least 30 minutes

VLT® 5000 Series
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Introduction to Quick Setup

This Quick Setup will guide you through EMC correct
installation of the frequency converter by connecting
power, motor and control wiring (fig. 1). Start/stop of
motor is to be done with the switch.
For VLT 5122 - 5552 380 - 500 V, VLT 5032 - 5052
200 - 240 V AC and VLT 5042-5602, 525-690 V,
please refer to Technical data and Installation regarding
mechanical and electrical installation.

Fig. 1

1. Mechanical Installation

VLT 5000 frequency converters allow side-by-side mounting. The necessary cooling demands a free air passage
of  100 mm above and below the frequency converter (5016-5062 380-500 V, 5008-5027 200-240 V and
5016-5062 525-600 V must have 200 mm, 5072-5102, 380-500 V 225 mm).
Drill all holes by using the measurements stated in the table. Please note the difference in unit voltage. Place the
frequency converter on the wall. Tighten up all four screws.
All the below listed measurements are in mm

VLT type A B C a b
Bookstyle IP 20, 200–240 V, (Fig. 2)
5001 - 5003 395 90 260 384 70
5004 - 5006 395 130 260 384 70
Bookstyle IP 20, 380–500 V (Fig. 2)
5001 - 5005 395 90 260 384 70
5006 - 5011 395 130 260 384 70
Compact IP 54, 200–240 V (Fig. 3)
5001 - 5003 460 282 195 260 258
5004 - 5006 530 282 195 330 258
5008 - 5011 810 350 280 560 326
5016 - 5027 940 400 280 690 375
Compact IP 54, 380–500 V (Fig. 3)
5001 - 5005 460 282 195 260 258
5006 - 5011 530 282 195 330 258
5016 - 5027 810 350 280 560 326
5032 - 5062 940 400 280 690 375
5072 - 5102 940 400 360 690 375
Compact IP 20, 200–240 V (Fig. 4)
5001 - 5003 395 220 160 384 200
5004 - 5006 395 220 200 384 200
5008 560 242 260 540 200
5011 - 5016 700 242 260 680 200
5022 - 5027 800 308 296 780 270
Compact IP 20, 380–500 V (Fig. 4)
5001 - 5005 395 220 160 384 200
5006 - 5011 395 220 200 384 200
5016 - 5022 560 242 260 540 200
5027 - 5032 700 242 260 680 200
5042 - 5062 800 308 296 780 270
5072 - 5102 800 370 335 780 330

Fig. 2

Fig. 3

Fig. 4
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2. Electrical Installation, power

NOTE: The terminals are detachable on VLT 5001 - 5006, 200 - 240 V, VLT 5001 - 5011, 380 - 500 V and VLT
5001 - 5011, 525 - 600 V
Connect the mains supply to the mains terminals L1, L2, L3 of the frequency converter and to the earth connection
(fig. 5-8). Cable relief fitting is placed on the wall for Bookstyle units. Mount screened motor cable to the motor
terminals U, V, W, PE of the frequency converter. Make sure, the screen is connected electrically to the drive.

Fig. 5
Bookstyle IP 20
5001 - 5011 380 - 500 V
5001 - 5006 200 - 240 V

Fig. 7
Compact IP 20
5016 - 5102 380 - 500 V
5008 - 5027 200 - 240 V
5016 - 5062 525 - 600 V

  Fig. 6
Compact IP 20 and IP 54
5001 - 5011 380 - 500 V
5001 - 5006 200 - 240 V
5001 - 5011 525 - 600 V

  Fig. 8
Compact IP 54
5016 - 5062 380 - 500 V
5008 - 5027 200 - 240 V

 

  Fig. 9
Compact IP 54
5072 - 5102 380 - 500 V

VLT® 5000 Series
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3. Electrical installation, control leads

Use a screw driver to remove the front cover under the
control panel.
NOTE: The terminals are detachable. Connect a jum-
ber between terminals 12 and 27 (Fig. 10)

Mount screened cable to external start/stop of control
terminals 12 and 18.

Fig. 10

4. Programming

The frequency converter is programmed over the con-
trol panel.

Press the QUICK MENU button. The Quick Menu ap-
pears in the display. You choose parameters by
means of arrow up and arrow down. Press the
CHANGE DATA button to change parameter value.
Data values are changed using the up and down ar-
rows. Press the left or right buttons to move the cursor.
Press OK to save your parameter setting.

Set the desired language in parameter 001. You have
six possibilities: English, German, French, Danish,
Spanish and Italian.

Set the motor parameters according to the motorplate:

Motor power
Motor voltage
Motor frequency
Motor current
Rated motor speed

Parameter 102
Parameter 103
Parameter 104
Parameter 105
Parameter 106

Set frequency interval and ramp times (Fig. 11)

Min. reference
Max. reference
Ramp up time
Ramp down time

Parameter 204
Parameter 205
Parameter 207
Parameter 208

Set Operation site, Parameter 002 for Local.

Fig. 11

5. Motor Start

Press the START button to start the motor. Set motor
speed in Parameter 003. Check if the direction of rota-
tions is as shown in the display. It can be changed by
swapping two phases of the motor cable.

Press the STOP button to stop the motor.

Select total or reduced Automatic Motor Adaption
(AMA) in Parameter 107. For further description of
AMA, see section Automatic Motor Adaption, AMA.

Press the START button to start the Automatic Motor
Adaption (AMA).

Press the DISPLAY/STATUS button to leave the
Quick Menu.

VLT® 5000 Series
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Available literature Below is a list of the literature available for VLT 5000.
It must be noted that there may be deviations from one
country to another.

Supplied with the unit:
Operating instructions MG.51.AX.YY
High Power Installation Guide MI.90.JX.YY

Communication with VLT 5000:
VLT 5000 Profibus manual MG.10.EX.YY
VLT 5000 DeviceNet manual MG.50.HX.YY
VLT 5000 LonWorks manual MG.50.MX.YY
VLT 5000 Modbus manual MG.10.MX.YY
VLT 5000 Interbus manual MG.10.OX.YY

Application options for VLT 5000:
VLT 5000 SyncPos option manual MG.10.EX.YY
VLT 5000 Positioning controller manual MG.50.PX.YY
VLT 5000 Synchronising controller manual MG.10.NX.YY
Ring spinning option MI.50.ZX.02
Wobble function option MI.50.JX.02
Winder and Tension control option MG.50.KX.02

Instructions for VLT 5000:
Loadsharing MI.50.NX.02
VLT 5000 Brake resistors MI.90.FX.YY
Brake resistors for horizontal applications (VLT 5001 - 5011) (Only in English and German) MI.50.SX.YY
LC filter modules MI.56.DX.YY
Converter for encoder inputs (5V TTL to 24 V DC) (Only in combined English/German) MI.50.IX.51
Back Plate to VLT 5000 Series MN.50.XX.02

Various literature for VLT 5000:
Design Guide MG.51.BX.YY
Incorporating a VLT 5000 Profibus in a Simatic S5 SYSTEM MC.50.CX.02
Incorporating a VLT 5000 Profibus in a Simatic S7 SYSTEM MC.50.AX.02
Hoist and the VLT 5000 series MN.50.RX.02

Miscellaneous (only in English):
Protection against electrical hazards MN.90.GX.02
Choice of prefuses MN.50.OX.02
VLT on IT mains MN.90.CX.02
Filtering of harmonic currents MN.90.FX.02
Handling aggressive environments MN.90.IX.02

CI-TITM contactors - VLT® frequency converters MN.90.KX.02

VLT® frequency converters and UniOP operator panels MN.90.HX.02

X = version number
YY = language version

VLT® 5000 Series
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General technical data

Mains supply (L1, L2, L3):
Supply voltage 200-240 V units 3 x 200/208/220/230/240 V ±10%
Supply voltage 380-500 V units 3 x 380/400/415/440/460/500 V ±10%
Supply voltage 525-600 V units 3 x 525/550/575/600 V ±10%
Supply voltage 525-690 V units 3 x 525/550/575/600/690 V ±10%
Supply frequency 48-62 Hz +/- 1 %

See the section on special conditions in the Design Guide

Max imbalance of supply voltage:
VLT 5001-5011, 380-500 V and 525-600 V and VLT 5001-5006, 200-240 V ±2.0% of rated supply voltage
VLT 5016-5062, 380-500 V and 525-600 V and VLT 5008-5027, 200-240 V ±1.5% of rated supply voltage
VLT 5072-5552, 380-500 V and VLT 5032-5052, 200-240 V ±3.0% of rated supply voltage
VLT 5042-5602, 525-690 V ±3.0% of rated supply voltage
True Power factor ( ) 0.90 nominal at rated load
Displacement Power Factor (cos ) near unity (>0.98)
No. of switchings on supply input L1, L2, L3 approx. 1 time/min.

See the section on special conditions in the Design Guide

VLT output data (U, V, W):
Output voltage 0-100% of supply voltage
Output frequency VLT 5001-5027, 200-240 V 0-132 Hz, 0-1000 Hz
Output frequency VLT 5032-5052, 200-240 V 0-132 Hz, 0-450 Hz
Output frequency VLT 5001-5052, 380-500 V 0-132 Hz, 0-1000 Hz
Output frequency VLT 5062-5302, 380-500 V 0-132 Hz, 0-450 Hz
Output frequency VLT 5352-5552, 380-500 V 0-132 Hz, 0-300 Hz
Output frequency VLT 5001-5011, 525-600 V 0-132 Hz, 0-700 Hz
Output frequency VLT 5016-5052, 525-600 V 0-132 Hz, 0-1000 Hz
Output frequency VLT 5062, 525-600 V 0-132 Hz, 0-450 Hz
Output frequency VLT 5042-5302, 525-690 V 0-132 Hz, 0-200 Hz
Output frequency VLT 5352-5602, 525-690 V 0-132 Hz, 0-150 Hz
Rated motor voltage, 200-240 V units 200/208/220/230/240 V
Rated motor voltage, 380-500 V units 380/400/415/440/460/480/500 V
Rated motor voltage, 525-600 V units 525/550/575 V
Rated motor voltage, 525-690 V units 525/550/575/690 V
Rated motor frequency 50/60 Hz
Switching on output Unlimited
Ramp times 0.05-3600 sec.

Torque characteristics:
Starting torque, VLT 5001-5027, 200-240 V and VLT 5001-5552, 380-500 V 160% for 1 min.
Starting torque, VLT 5032-5052, 200-240 V 150% for 1 min.
Starting torque, VLT 5001-5062, 525-600 V 160% for 1 min.
Starting torque, VLT 5042-5602, 525-690 V 160% for 1 min.
Starting torque 180% for 0.5 sec.
Acceleration torque 100%
Overload torque, VLT 5001-5027, 200-240 V and VLT 5001-5552, 380-500 V,
VLT 5001-5062, 525-600 V, and VLT 5042-5602, 525-690 V 160%
Overload torque, VLT 5032-5052, 200-240 V 150%
Arresting torque at 0 rpm (closed loop) 100%

The torque characteristics given are for the frequency converter at the high overload torque level (160%). At the
normal overload torque (110%), the values are lower.

VLT® 5000 Series
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Braking at high overload torque level
 Cycle time (s) Braking duty cycle at 100% torque Braking duty cycle at over torque

(150/160%)
200-240 V    
5001-5027 120 Continuous 40%
5032-5052 300 10% 10%
380-500 V    
5001-5102 120 Continuous 40%
5122-5252 600 Continuous 10%
5302 600 40% 10%
5352-5552 600 40%1) 10%2)

525-600 V    
5001-5062 120 Continuous 40%
525-690 V    
5042-5352 600 40% 10%
5402-5602 600 40%3) 10%4)

1) VLT 5502 at 90% torque. At 100% torque the braking duty cycle is 13%. At mains rating 441-500 V 100% torque the braking duty
cycle is 17%.
VLT 5552 at 80% torque. At 100% torque the braking duty cycle is 8%.
2) Based on 300 second cycle:
For VLT 5502 the torque is 145%.
For VLT 5552 the torque is 130%.
3) VLT 5502 at 80% torque.
VLT 5602 at 71% torque.
4) Based on 300 second cycle.
For VLT 5502 the torque is 128%.
For VLT 5602 the torque is 114%.

Control card, digital inputs:
Number of programmable digital inputs 8
Terminal nos. 16, 17, 18, 19, 27, 29, 32, 33
Voltage level 0-24 V DC (PNP positive logics)
Voltage level, logical '0' < 5 V DC
Voltage level, logical '1' >10 V DC
Maximum voltage on input 28 V DC
Input resistance, Ri 2 k
Scanning time per input 3 msec.

Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (PELV). In addition, the
digital inputs can be isolated from the other terminals on the control card by connecting an external 24 V DC supply
and opening switch 4. VLT 5001-5062, 525-600 V do not meet PELV.

Control card, analogue inputs:
No. of programmable analogue voltage inputs/thermistor inputs 2
Terminal nos. 53, 54
Voltage level 0 - ±10 V DC (scalable)
Input resistance, Ri 10 k
No. of programmable analogue current inputs 1
Terminal no. 60
Current range 0/4 - ±20 mA (scalable)
Input resistance, Ri 200 
Resolution 10 bit + sign
Accuracy on input Max. error 1% of full scale
Scanning time per input 3 msec.
Terminal no. ground 55

Reliable galvanic isolation: All analogue inputs are galvanically isolated from the supply voltage (PELV)* as well as
other inputs and outputs.
* VLT 5001-5062, 525-600 V do not meet PELV.

VLT® 5000 Series
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Control card, pulse/encoder input:
No. of programmable pulse/encoder inputs 4
Terminal nos. 17, 29, 32, 33
Max. frequency on terminal 17 5 kHz
Max. frequency on terminals 29, 32, 33 20 kHz (PNP open collector)
Max. frequency on terminals 29, 32, 33 65 kHz (Push-pull)
Voltage level 0-24 V DC (PNP positive logics)
Voltage level, logical '0' < 5 V DC
Voltage level, logical '1' >10 V DC
Maximum voltage on input 28 V DC
Input resistance, Ri 2 k
Scanning time per input 3 msec.
Resolution 10 bit + sign
Accuracy (100-1 kHz), terminals 17, 29, 33 Max. error: 0.5% of full scale
Accuracy (1-5 kHz), terminal 17 Max. error: 0.1% of full scale
Accuracy (1-65 kHz), terminals 29, 33 Max. error: 0.1% of full scale

Reliable galvanic isolation: All pulse/encoder inputs are galvanically isolated from the supply voltage (PELV)*. In ad-
dition, pulse and encoder inputs can be isolated from the other terminals on the control card by connecting an
external 24 V DC supply and opening switch 4.
* VLT 5001-5062, 525-600 V do not meet PELV.

Control card, digital/pulse and analogue outputs:
No. of programmable digital and analogue outputs 2
Terminal nos. 42, 45
Voltage level at digital/pulse output 0 - 24 V DC
Minimum load to ground (terminal 39) at digital/pulse output 600 
Frequency ranges (digital output used as pulse output) 0-32 kHz
Current range at analogue output 0/4 - 20 mA
Maximum load to ground (terminal 39) at analogue output 500 
Accuracy of analogue output Max. error: 1.5% of full scale
Resolution on analogue output. 8 bit

Reliable galvanic isolation: All digital and analogue outputs are galvanically isolated from the supply voltage (PELV)*,
as well as other inputs and outputs.
* VLT 5001-5062, 525-600 V do not meet PELV.

Control card, 24 V DC supply:
Terminal nos. 12, 13
Max. load (short-circuit protection) 200 mA
Terminal nos. ground 20, 39

Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply voltage (PELV)*, but has the
same potential as the analogue outputs.
* VLT 5001-5062, 525-600 V do not meet PELV.

Control card, RS 485 serial communication:
Terminal nos. 68 (TX+, RX+), 69 (TX-, RX-)

Reliable galvanic isolation: Full galvanic isolation.

Relay outputs: 1)

No. of programmable relay outputs 2
Terminal nos., control card (resistive load only) 4-5 (make)

VLT® 5000 Series
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Max. terminal load (AC1) on 4-5, control card 50 V AC, 1 A, 50 VA
Max. terminal load (DC1 (IEC 947)) on 4-5, control card 25 V DC, 2 A / 50 V DC, 1 A, 50 W
Max. terminal load (DC1) on 4-5, control card for UL/cUL applications 30 V AC, 1 A / 42.5 V DC, 1A
Terminal nos., power card (resistive and inductive load) 1-3 (break), 1-2 (make)
Max. terminal load (AC1) on 1-3, 1-2, power card 250 V AC, 2 A, 500 VA
Max. terminal load (DC1 (IEC 947)) on 1-3, 1-2, power card 25 V DC, 2 A / 50 V DC, 1A, 50 W
Min. terminal load (AC/DC) on 1-3, 1-2, power card 24 V DC, 10 mA / 24 V AC, 100 mA

1) Rated values for up to 300,000 operations.
At inductive loads the number of operations are reduced by 50%, alternatively the current can be reduced by
50%, thus the 300,000 operations are maintained.

Brake resistor terminals (only SB, EB, DE and PB units):
Terminal nos. 81, 82

External 24 Volt DC supply:
Terminal nos. 35, 36
Voltage range 24 V DC ±15% (max. 37 V DC for 10 sec.)
Max. voltage ripple 2 V DC
Power consumption 15 W - 50 W (50 W for start-up, 20 msec.)
Min. pre-fuse 6 Amp

Reliable galvanic isolation: Full galvanic isolation if the external 24 V DC supply is also of the PELV type.

Cable lengths, cross-sections and connectors:
Max. motor cable length, screened cable 150 m
Max. motor cable length, unscreened cable 300 m
Max. motor cable length, screened cable VLT 5011 380-500 V 100 m
Max. motor cable length, screened cable VLT 5011 525-600 V
and VLT 5008, normal overload mode, 525-600 V 50 m
Max. brake cable length, screened cable 20 m
Max. loadsharing cable length, screened cable 25 m from frequency converter to DC bar.

Max. cable cross-section for motor, brake and loadsharing, see Electrical data

Max. cable cross-section for 24 V external DC supply
- VLT 5001-5027 200-240 V; VLT 5001-5102 380-500 V; VLT 5001-5062 525-600 V 4 mm2 /10 AWG

- VLT 5032-5052 200-240 V; VLT 5122-5552 380-500 V; VLT 5042-5602 525-690 V 2.5 mm2 /12 AWG

Max. cross-section for control cables 1.5 mm 2 /16 AWG

Max. cross-section for serial communication 1.5 mm2 /16 AWG

If UL/cUL is to be complied with, copper cable with temperature class 60/75°C must be used
(VLT 5001 - 5062 380 - 500 V, 525 - 600 V and VLT 5001 - 5027 200 - 240 V).
If UL/cUL is to be complied with, copper cable with temperature class 75°C must be used
(VLT 5072 - 5552 380 - 500 V, VLT 5032 - 5052 200 - 240 V, VLT 5042 - 5602 525 - 690 V).
Connectors are for use of both copper and aluminium cables, unless other is specified.

Accuracy of display readout (parameters 009-012):
Motor current [6] 0-140% load Max. error: ±2.0% of rated output current
Torque % [7], -100 - 140% load Max. error: ±5% of rated motor size
Output [8], power HP [9], 0-90% load Max. error: ±5% of rated output

Control characteristics:
Frequency range 0 - 1000 Hz
Resolution on output frequency ±0.003 Hz

VLT® 5000 Series
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System response time 3 msec.
Speed, control range (open loop) 1:100 of synchro. speed
Speed, control range (closed loop) 1:1000 of synchro. speed
Speed, accuracy (open loop) < 1500 rpm: max. error ± 7.5 rpm
Speed, accuracy (closed loop) < 1500 rpm: max. error ± 1.5 rpm
Torque control accuracy (open loop) 0- 150 rpm: max. error ±20% of rated torque
Torque control accuracy (speed feedback) Max. error ±5% of rated torque

All control characteristics are based on a 4-pole asynchronous motor

Externals:
Enclosure (dependent on power size) IP 00, IP 20, IP 21, Nema 1, IP 54
Vibration test 0.7 g RMS 18-1000 Hz random. 3 directions for 2 hours (IEC 68-2-34/35/36)
Max. relative humidity 93 % (IEC 68-2-3) for storage/transport
Max. relative humidity 95 % non condensing (IEC 721-3-3; class 3K3) for operation
Aggressive environment (IEC 721 - 3 - 3) Uncoated class 3C2
Aggressive environment (IEC 721 - 3 - 3) Coated class 3C3
Ambient temperature IP 20/Nema 1 (high overload torque 160%) Max. 45°C (24-hour average max. 40°C)
Ambient temperature IP 20/Nema 1 (normal overload torque 110%) Max. 40°C (24-hour average max. 35°C)
Ambient temperature IP 54 (high overload torque 160%) Max. 40°C (24-hour average max. 35°C)
Ambient temperature IP 54 (normal overload torque 110%) Max. 40°C (24-hour average max. 35°C)
Ambient temperature IP 20/54 VLT 5011 500 V Max. 40°C (24-hour average max. 35°C)
Ambient temperature IP 54 VLT 5042-5602, 525-690 V; and
5122-5552, 380-500 V (high overload torque 160%) Max. 45°C (24-hour average max. 40°C)

Derating for high ambient temperature, see the Design Guide

Min. ambient temperature in full operation 0°C
Min. ambient temperature at reduced performance -10°C
Temperature during storage/transport -25 - +65/70°C
Max. altitude above sea level 1000 m

Derating for altitude over 1000 m above sealevel, see the Design Guide

EMC standards applied, Emission EN 61000-6-3, EN 61000-6-4, EN 61800-3, EN 55011

EMC standards applied, Immunity
EN 61000-6-2, EN 61000-4-2, EN 61000-4-3, EN 61000-4-4

EN 61000-4-5, EN 61000-4-6, VDE 0160/1990.12

See section on special conditions in the Design Guide
VLT 5001-5062, 525 - 600 V do not comply with EMC or Low Voltage Directives.
IP54 units are not intended for direct outdoor installation. The IP54 rating does not relate to other exposures as sun,
icing, wind blown driving rain. Under such circumstances Danfoss recommends to install the units in an enclosure
designed for these environmental conditions. Alternatively, an installation at minimum 0.5 m above surface and
covered by a shed is recommended

VLT® 5000 Series
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VLT 5000 Series protection:

 Electronic motor thermal protection against overload.
  
 Temperature monitoring of heat-sink ensures that the frequency converter cuts out if the temperature reaches 90°

C for IP 00, IP 20 and Nema 1. For IP 54, the cut-out temperature is 80°C. An overtemperature can only be reset
when the temperature of the heat-sink has fallen below 60°C.

 For the units mentioned below, the limits are as follows:
  
 - VLT 5122, 380-500 V, cuts out at 75°C and can be reset if the temperature has fallen below 60°C.

- VLT 5152, 380-500 V, cuts out at 80°C and can be reset if the temperature has fallen below 60°C.
- VLT 5202, 380-500 V, cuts out at 95°C and can be reset if the temperature has fallen below 65°C.
- VLT 5252, 380-500 V, cuts out at 95°C and can be reset if the temperature has fallen below 65°C.
- VLT 5302, 380-500 V, cuts out at 105°C and can be reset if the temperature has fallen below 75°C.
- VLT 5352-5552, 380-500 V, cut out at 85°C and can be reset if the temperature has fallen below 60°C.
- VLT 5042-5122, 525-690 V, cut out at 75°C and can be reset if the temperature has fallen below 60°C.
- VLT 5152, 525-690 V, cuts out at 80°C and can be reset if the temperature has fallen below 60°C.
- VLT 5202-5352, 525-690 V, cut out at 100°C and can be reset if the temperature has fallen below 70°C.
- VLT 5402-5602, 525-690 V, cut out at 75°C and can be reset if the temperature has fallen below 60°C.

 The frequency converter is protected against short-circuiting on motor terminals U, V, W.
  
 The frequency converter is protected against earth fault on motor terminals U, V, W.
  
 Monitoring of the intermediate circuit voltage ensures that the frequency converter cuts out if the intermediate circuit voltage becomes

too high or too low.
  
 If a motor phase is missing, the frequency converter cuts out, see parameter 234 Motor phase monitor.
  
 If there is a mains fault, the frequency converter is able to carry out a controlled decelleration.
  
 If a mains phase is missing, the frequency converter will cut out when a load is placed on the motor.

VLT® 5000 Series
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Electrical data Bookstyle and Compact, Mains supply 3 x 200 -
240 V

According to international requirements VLT type 5001 5002 5003 5004 5005 5006
Output current IVLT,N [A] 3.7 5.4 7.8 10.6 12.5 15.2
 IVLT, MAX (60 s) [A] 5.9 8.6 12.5 17 20 24.3
Output (240 V) SVLT,N [kVA] 1.5 2.2 3.2 4.4 5.2 6.3
Typical shaft output PVLT,N [kW] 0.75 1.1 1.5 2.2 3.0 3.7
Typical shaft output PVLT,N [HP] 1 1.5 2 3 4 5

Max. cable cross-section to motor,
brake and loadsharing [mm 2 ]/[AWG]2 )

4/10 4/10 4/10 4/10 4/10 4/10

Rated input current (200 V)IL,N [A] 3.4 4.8 7.1 9.5 11.5 14.5
Max. cable
cross-section power [mm2 ]/[AWG] 2 )

4/10 4/10 4/10 4/10 4/10 4/10

Max. pre-fuses [-]/UL1) [A] 16/10 16/10 16/15 25/20 25/25 35/30
Efficiency3)  0.95 0.95 0.95 0.95 0.95 0.95
Weight IP 20 EB Bookstyle [kg] 7 7 7 9 9 9.5
Weight IP 20 EB Compact [kg] 8 8 8 10 10 10
Weight IP 54 Compact [kg] 11.5 11.5 11.5 13.5 13.5 13.5
Power loss at
max. load.

[W] 58 76 95 126 172 194

Enclosure  
IP 20/
IP54

IP 20/
IP54

IP 20/
IP54

IP 20/
IP54

IP 20/
IP54

IP 20/
IP54

1. For type of fuse see section Fuses.
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.

VLT® 5000 Series
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Compact, Mains supply 3 x 200 - 240 V
According to international requirements VLT type 5008 5011 5016 5022 5027
 Normal overload torque (110 %):      

Output current IVLT,N [A]  32 46 61.2 73 88

 
IVLT, MAX (60 s)

[A]
 35.2 50.6 67.3 80.3 96.8

Output (240 V) SVLT,N [kVA]  13.3 19.1 25.4 30.3 36.6
Typical shaft output PVLT,N [kW]  7.5 11 15 18.5 22
Typical shaft output PVLT,N [HP]  10 15 20 25 30
        
High overload torque (160 %):      
Output current IVLT,N [A]  25 32 46 61.2 73

 
IVLT, MAX (60 s)

[A]
 40 51.2 73.6 97.9 116.8

Output (240 V) SVLT,N [kVA]  10 13 19 25 30
Typical shaft output PVLT,N [kW]  5.5 7.5 11 15 18.5
Typical shaft output PVLT,N [HP]  7.5 10 15 20 25
Max. cable cross-section to motor, IP 54 16/6 16/6 35/2 35/2 50/0
brake and loadsharing [mm2 /AWG]2) 5) IP 20 16/6 35/2 35/2 35/2 50/0
Min. cable cross-section to motor, brake and
loadsharing4) [mm2 /AWG]2)  10/8 10/8 10/8 10/8 16/6

         
Rated input current (200 V) IL,N [A]  32 46 61 73 88
Max. cable cross-section, IP 54 16/6 16/6 35/2 35/2 50/0
power [mm2 ]/[AWG]2) 5) IP 20 16/6 35/2 35/2 35/2 50/0
Max. pre-fuses [-]/UL1) [A]  50 60 80 125 125
Efficiency3)   0.95 0.95 0.95 0.95 0.95
Weight IP 20 EB [kg]  21 25 27 34 36
Weight IP 54 [kg]  38 40 53 55 56
Power loss at max. load.       
- high overload torque
(160 %)

[W]
 340 426 626 833 994

- normal overload torque
(110 %)

[W]
 426 545 783 1042 1243

Enclosure   
IP 20/
IP 54

IP 20/
IP 54

IP 20/
IP 54

IP 20/
IP 54

IP 20/
IP 54

1. For type of fuse see section Fuses
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals to comply with IP 20. Always comply
with national and local regulations on min. cable cross-section.
5. Aluminium cables with cross-section above 35 mm2 must be connected by use of a AI-Cu connector.

VLT® 5000 Series
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Compact, Mains supply 3 x 200 - 240 V
According to international requirements VLT type 5032 5042 5052
 Normal overload torque (110 %):

Output current IVLT,N [A] (200-230 V) 115 143 170
 IVLT, MAX (60 s) [A] (200-230 V) 127 158 187
 IVLT,N [A] (231-240 V) 104 130 154
 IVLT, MAX (60 s) [A] (231-240 V) 115 143 170
Output SVLT,N [kVA] (208 V) 41 52 61
 SVLT,N [kVA] (230 V) 46 57 68
 SVLT,N [kVA] (240 V) 43 54 64
Typical shaft output [HP] (208 V) 40 50 60
Typical shaft output [kW] (230 V) 30 37 45
High overload torque (160 %):    
Output current IVLT,N [A] (200-230 V) 88 115 143
 IVLT, MAX [A] (200-230 V) 132 173 215
 IVLT,N [A] (231-240 V) 80 104 130
 IVLT, MAX [A] (231-240 V) 120 285 195
Output SVLT,N [kVA] (208 V) 32 41 52
 SVLT,N [kVA] (230 V) 35 46 57
 SVLT,N [kVA] (240 V) 33 43 54
Typical shaft output [HP] (208 V) 30 40 50
 [kW] (230 V) 22 30 37
Max. cable cross-section to motor
and loadsharing

[mm2 ]4,6

[AWG]2,4,6  
120
300 mcm

 

Max. cable cross-section to brake
[mm2 ]4,6

[AWG]2,4,6  
25
4

 

 Normal overload torque (110 %):    
Rated input current IL,N [A] (230 V) 101.3 126.6 149.9
Normal overload torque (150 %):    
Rated input current IL,N [A] (230 V) 77,9 101,3 126,6
Max. cable cross-section
power supply

[mm2]4,6

[AWG]2,4,6  
120
300 mcm

 

Min. cable cross-section to motor,
power
supply, brake and loadsharing

[mm2]4,6

[AWG]2,4,6  
6
8

 

Max. pre-fuses (mains) [-]/UL [A]1
150/15

0
200/200 250/250

Efficiency3   0,96-0,97  
Power loss Normal overload [W] 1089 1361 1612
 High overload [W] 838 1089 1361
Weight IP 00 [kg] 101 101 101
Weight IP 20 Nema1 [kg] 101 101 101
Weight IP 54 Nema12 [kg] 104 104 104
Enclosure IP 00 / Nema 1 (IP 20) / IP 54

1. For type of fuse see section Fuses
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Max. cable cross-section is the maximum possible cable cross-section allowed to be fitted on the terminals. Min. cable cross-section
is the minimum allowed cross-section. Always comply with national and local regulations on min. cable cross-section.
5. Weight without shipping container.
6. Connection stud: M8 Brake: M6.

VLT® 5000 Series
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Bookstyle and Compact, Mains supply 3 x 380 -
500 V
According to international requirements VLT type 5001 5002 5003 5004

Output current IVLT,N [A] (380-440 V) 2.2 2.8 4.1 5.6
 IVLT, MAX (60 s) [A] (380-440 V) 3.5 4.5 6.5 9
 IVLT,N [A] (441-500 V) 1.9 2.6 3.4 4.8
 IVLT, MAX (60 s) [A] (441-500 V) 3 4.2 5.5 7.7
Output SVLT,N [kVA] (380-440 V) 1.7 2.1 3.1 4.3
 SVLT,N [kVA] (441-500 V) 1.6 2.3 2.9 4.2
Typical shaft output PVLT,N [kW] 0.75 1.1 1.5 2.2
Typical shaft output PVLT,N [HP] 1 1.5 2 3
Max. cable cross-section to motor,
brake and loadsharing [mm2 ]/[AWG]2 )

4/10 4/10 4/10 4/10

      
      
Rated input current IL,N [A] (380 V) 2.3 2.6 3.8 5.3
 IL,N [A] (460 V) 1.9 2.5 3.4 4.8
Max. cable cross-section, power [mm2 ]/[AWG]2) 4/10 4/10 4/10 4/10
Max. pre-fuses [-]/UL1) [A] 16/6 16/6 16/10 16/10
Efficiency 3) 0.96 0.96 0.96 0.96
Weight IP 20 EB Bookstyle [kg] 7 7 7 7.5
Weight IP 20 EB Compact [kg] 8 8 8 8.5
Weight IP 54 Compact [kg] 11.5 11.5 11.5 12
Power loss at max. load [W] 55 67 92 110

Enclosure  
IP 20/
IP 54

IP 20/
IP 54

IP 20/
IP 54

IP 20/
IP 54

      

1. For type of fuse see section Fuses.
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.

VLT® 5000 Series
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Bookstyle and Compact, Mains supply 3 x 380 - 500
V

According to international requirements VLT type 5005 5006 5008 5011
Output current IVLT,N [A] (380-440 V) 7.2 10 13 16
 IVLT, MAX (60 s) [A] (380-440 V) 11.5 16 20.8 25.6
 IVLT,N [A] (441-500 V) 6.3 8.2 11 14.5
 IVLT, MAX (60 s) [A] (441-500 V) 10.1 13.1 17.6 23.2
Output SVLT,N [kVA] (380-440 V) 5.5 7.6 9.9 12.2
 SVLT,N [kVA] (441-500 V) 5.5 7.1 9.5 12.6
Typical shaft output PVLT,N [kW] 3.0 4.0 5.5 7.5
Typical shaft output PVLT,N [HP] 4 5 7.5 10
Max. cable cross-section to motor,
brake and loadsharing [mm2 ]/[AWG]2 )

4/10 4/10 4/10 4/10

      
      
Rated input current IL,N [A] (380 V) 7 9.1 12.2 15.0
 IL,N [A] (460 V) 6 8.3 10.6 14.0
Max. cable cross-section power [mm2 ]/[AWG]2) 4/10 4/10 4/10 4/10
Max. pre-fuses [-]/UL1) [A] 16/15 25/20 25/25 35/30
Efficiency 3) 0.96 0.96 0.96 0.96
Weight IP 20 EB Bookstyle [kg] 7.5 9.5 9.5 9.5
Weight IP 20 EB Compact [kg] 8.5 10.5 10.5 10.5
Weight IP 54 EB Compact [kg] 12 14 14 14
Power loss at max. load. [W] 139 198 250 295

Enclosure  
IP 20/
IP 54

IP 20/
IP 54

IP 20/
IP 54

IP 20/
IP 54

      

1. For type of fuse see section Fuses.
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.

VLT® 5000 Series
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Compact, Mains supply 3 x 380 - 500 V
According to international requirements VLT type  5016 5022 5027

Normal overload torque (110 %):    
Output current IVLT,N [A] (380-440 V)  32 37.5 44

IVLT, MAX (60 s) [A] (380-440 V)  35.2 41.3 48.4
IVLT,N [A] (441-500 V)  27.9 34 41.4

IVLT, MAX (60 s) [A] (441-500 V)  30.7 37.4 45.5
Output SVLT,N [kVA] (380-440 V)  24.4 28.6 33.5

SVLT,N  [kVA] (441-500 V)  24.2 29.4 35.8
Typical shaft output PVLT,N [kW]  15 18.5 22
Typical shaft output PVLT,N [HP]  20 25 30
High overload torque (160 %):    
Output current IVLT,N [A] (380-440 V)  24 32 37.5

IVLT, MAX (60 s) [A] (380-440 V)  38.4 51.2 60
IVLT,N [A] (441-500 V)  21.7 27.9 34

IVLT, MAX (60 s) [A] (441-500 V)  34.7 44.6 54.4
Output SVLT,N [kVA] (380-440 V)  18.3 24.4 28.6

SVLT,N  [kVA] (441-500 V)  18.8 24.2 29.4
Typical shaft output PVLT,N [kW]  11 15 18.5
Typical shaft output PVLT,N [HP]  15 20 25
Max. cable cross-section to motor, IP 54 16/6 16/6 16/6
brake and loadsharing [mm2 ]/[AWG]2) IP 20 16/6 16/6 35/2
Min. cable cross-section to motor,     
brake and loadsharing [mm2]/[AWG]2) 4)  10/8 10/8 10/8
Rated input current IL,N [A] (380 V)  32 37.5 44
 IL,N [A] (460 V)  27.6 34 41
Max. cable cross-section, IP 54 16/6 16/6 16/6
power [mm 2 ]/[AWG] IP 20 16/6 16/6 35/2
Max. pre-fuses [-]/UL1) [A]  63/40 63/50 63/60
Efficiency3)   0.96 0.96 0.96
Weight IP 20 EB [kg]  21 22 27
Weight IP 54 [kg]  41 41 42
Power loss at max. load.     
- high overload torque (160 %) [W]  419 559 655
- normal overload torque (110 %) [W]  559 655 768

Enclosure   
IP 20/
IP 54

IP 20/
IP 54

IP 20/
IP 54

1. For type of fuse see section Fuses.
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals to comply with IP 20. Always comply
with national and local regulations on min. cable cross-section.
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Compact, Mains supply 3 x 380 - 500 V

According to international requirements VLT type  5032 5042 5052
Normal overload torque (110 %):    
Output current IVLT,N [A] (380-440 V)  61 73 90

IVLT, MAX (60 s) [A] (380-440 V)  67.1 80.3 99
IVLT,N [A] (441-500 V)  54 65 78

IVLT, MAX (60 s) [A] (441-500 V)  59.4 71.5 85.8
Output SVLT,N [kVA] (380-440 V)  46.5 55.6 68.6

SVLT,N  [kVA] (441-500 V)  46.8 56.3 67.5
Typical shaft output PVLT,N [kW]  30 37 45
Typical shaft output PVLT,N [HP]  40 50 60
High overload torque (160 %):    
Output current IVLT,N [A] (380-440 V)  44 61 73

IVLT, MAX (60 s) [A] (380-440 V)  70.4 97.6 116.8
IVLT,N [A] (441-500 V)  41.4 54 65

IVLT, MAX (60 s) [A] (441-500 V)  66.2 86 104
Output SVLT,N [kVA] (380-440 V)  33.5 46.5 55.6

SVLT,N  [kVA] (441-500 V)  35.9 46.8 56.3
Typical shaft output PVLT,N [kW]  22 30 37
Typical shaft output PVLT,N [HP]  30 40 50
Max. cable cross-section to motor, IP 54 35/2 35/2 50/0
brake and loadsharing [mm2 ]/[AWG]2) 5) IP20 35/2 35/2 50/0
Min. cable cross-section to motor,     
brake and loadsharing [mm2 ]/[AWG]2) 4)  10/8 10/8 16/6
Rated input current IL,N [A] (380 V)  60 72 89
 IL,N [A] (460 V)  53 64 77
Max. cable cross-section IP 54 35/2 35/2 50/0
power[mm 2 ]/[AWG]2) 5) IP 20 35/2 35/2 50/0
Max. pre-fuses [-]/UL1) [A]  80/80 100/100 125/125
Efficiency3)   0.96 0.96 0.96
Weight IP 20 EB [kg]  28 41 42
Weight IP 54 [kg]  54 56 56
Power loss at max. load.     
- high overload torque (160 %) [W]  768 1065 1275
- normal overload torque (110 %) [W]  1065 1275 1571

Enclosure   
IP 20/
IP 54

IP 20/
IP 54

IP 20/
IP 54

1. For type of fuse see section Fuses.
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals to comply with IP 20. Always comply
with national and local regulations on min. cable cross-section.
5. Aluminium cables with cross-section above 35 mm2 must be connected by use of a AI-Cu connector.
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Compact, Mains supply 3 x 380 - 500 V

According to international requirements VLT type  5062 5072 5102
Normal overload torque (110 %):    
Output current IVLT,N [A] (380-440 V)  106 147 177

IVLT, MAX (60 s) [A] (380-440 V)  117 162 195

IVLT,N [A] (441-500 V)  106 130 160
IVLT, MAX (60 s) [A] (441-500 V)  117 143 176

Output SVLT,N [kVA] (380-440 V)  80.8 102 123
SVLT,N  [kVA] (441-500 V)  91.8 113 139

Typical shaft output PVLT,N [kW] (400 V)  55 75 90
 PVLT,N [HP] (460 V)  75 100 125
 PVLT,N [kW] (500 V)  75 90 110
High overload torque (160 %):    
Output current IVLT,N [A] (380-440 V)  90 106 147

IVLT, MAX (60 s) [A] (380-440 V)  135 159 221
IVLT,N [A] (441-500 V)  80 106 130

IVLT, MAX (60 s) [A] (441-500 V)  120 159 195
Output SVLT,N [kVA] (380-440 V)  68.6 73.0 102

SVLT,N  [kVA] (441-500 V)  69.3 92.0 113
Typical shaft output PVLT,N [kW] (400 V)  45 55 75
 PVLT,N [HP] (460 V)  60 75 100
 PVLT,N [kW] (500 V)  55 75 90

Max. cable cross-section to motor, IP 54 50/05) 150/300
mcm6)

150/300
mcm6)

brake and loadsharing [mm2 ]/[AWG]2) IP20 50/05) 120/250
mcm5)

120/250
mcm5)

Min. cable cross-section to motor,     
brake and loadsharing [mm2 ]/[AWG]4)  16/6 25/4 25/4
Rated input current IL,N [A] (380 V)  104 145 174
 IL,N [A] (460 V)  104 128 158

Max. cable cross-section IP 54 50/05) 150/300
mcm

150/300
mcm

power[mm 2 ]/[AWG]2) IP 20 50/05) 120/250
mcm5)

120/250
mcm5)

Max. pre-fuses [-]/UL1) [A]  160/150 225/225 250/250
Efficiency3)   >0.97 >0.97 >0.97
Weight IP 20 EB [kg]  43 54 54
Weight IP 54 [kg]  60 77 77
Power loss at max. load.     
- high overload torque (160 %) [W]  1122 1058 1467
- normal overload torque (110 %) [W]  1322 1467 1766

Enclosure   
IP20/
IP 54

IP20/
IP 54

IP20/
IP 54

1. For type of fuse see section Fuses.
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals to comply with IP 20. Always comply
with national and local regulations on min. cable cross-section.
5. Aluminium cables with cross-section above 35 mm2 must be connected by use of a AI-Cu connector.
used.
6. Brake and loadsharing: 95 mm2 / AWG 3/0

VLT® 5000 Series
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Compact, Mains supply 3 x 380 - 500 V
According to international requirements VLT type 5122 5152 5202 5252 5302

Normal overload current (110 %):      
Output current IVLT,N [A] (380-440 V) 212 260 315 395 480

 
IVLT, MAX (60 s) [A] (380-440

V)
233 286 347 434 528

 IVLT,N [A] (441-500 V) 190 240 302 361 443

 
IVLT, MAX (60 s) [A] (441-500

V)
209 264 332 397 487

Output SVLT,N [kVA] (400 V) 147 180 218 274 333
 SVLT,N [kVA] (460 V) 151 191 241 288 353
 SVLT,N [kVA] (500 V) 165 208 262 313 384
Typical shaft output [kW] (400 V) 110 132 160 200 250
 [HP] (460 V) 150 200 250 300 350
 [kW] (500 V) 132 160 200 250 315
High overload torque (160 %):      
Output current IVLT,N [A] (380-440 V) 177 212 260 315 395

 
IVLT, MAX (60 s) [A] (380-440

V)
266 318 390 473 593

 IVLT,N [A] (441-500 V) 160 190 240 302 361

 
IVLT, MAX (60 s) [A] (441-500

V)
240 285 360 453 542

Output SVLT,N [kVA] (400 V) 123 147 180 218 274
 SVLT,N [kVA] (460 V) 127 151 191 241 288
 SVLT,N [kVA] (500 V) 139 165 208 262 313
Typical shaft output [kW] (400 V) 90 110 132 160 200
 [HP] (460 V) 125 150 200 250 300
 [kW] (500 V) 110 132 160 200 250
Max. cable cross-section to
motor

[mm2]4,6

[AWG]2,4,6

2 x 70
2 x 2/0

2 x 185
2 x 350 mcm

Max. cable cross-section to
loadsharing and brake

[mm2]4,6

[AWG]2,4,6

2 x 70
2 x 2/0

2 x 185
2 x 350 mcm

Normal overload current (110 %):      
Rated input current IL,N [A] (380-440 V) 208 256 317 385 467
 IL,N [A] (441-500 V) 185 236 304 356 431
High overload torque (160 %):      
Rated input current IL,N [A] (380-440 V) 174 206 256 318 389
 IL,N [A] (441-500 V) 158 185 236 304 356
Max. cable cross-section
power supply

[mm2]4,6

[AWG]2,4,6
2 x 70
2 x 2/0

2 x 185
2 x 350 mcm

Max. pre-fuses (mains) [-]/
UL [A]1

300/
300

350/
350

450/
400

500/
500

630/
600

Efficiency3  0,98
Power loss Normal overload [W] 2619 3309 4163 4977 6107
 High overload [W] 2206 2619 3309 4163 4977
Weight IP 00 [kg] 82 91 112 123 138
Weight IP 21/Nema1 [kg] 96 104 125 136 151
Weight IP 54/Nema12 [kg] 96 104 125 136 151
Enclosure IP 00, IP 21/Nema 1 and IP 54/Nema12  

1. For type of fuse see section Fuses
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Max. cable cross-section is the maximum possible cable cross-section allowed to be fitted on the terminals. Always comply with
national and local regulations on min. cable cross-section.
5. Weight without shipping container.
6. Connection bolt power supply and motor: M10; Brake and loadsharing: M8

VLT® 5000 Series
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Compact, Mains supply 3 x 380 - 500 V
According to international requirements VLT type 5352 5452 5502 5552

Normal overload current (110 %):     
    

Output current IVLT,N [A] (380-440 V) 600 658 745 800

 
IVLT, MAX  (60 s) [A] (380-440

V)
660 724 820 880

 IVLT,N [A] (441-500 V) 540 590 678 730

 
IVLT, MAX (60 s) [A] (441-500

V)
594 649 746 803

Output SVLT,N [kVA] (400 V) 416 456 516 554
 SVLT,N [kVA] (460 V) 430 470 540 582
 SVLT,N [kVA] (500 V) 468 511 587 632
Typical shaft output [kW] (400 V) 315 355 400 450
 [HP] (460 V) 450 500 550/600 600
 [kW] (500 V) 355 400 500 530
High overload torque (160 %):     
Output current IVLT,N [A] (380-440 V) 480 600 658 695

 
IVLT, MAX (60 s) [A] (380-440

V)
720 900 987 1042

 IVLT,N [A] (441-500 V) 443 540 590 678

 
IVLT, MAX (60 s) [A] (441-500

V)
665 810 885 1017

Output SVLT,N [kVA] (400 V) 333 416 456 482
 SVLT,N [kVA] (460 V) 353 430 470 540
 SVLT,N [kVA] (500 V) 384 468 511 587
Typical shaft output [kW] (400 V) 250 315 355 400
 [HP] (460 V) 350 450 500 550
 [kW] (500 V) 315 355 400 500
Max. cable cross-section
to motor and loadsharing

[mm2]4,6

[AWG]2,4,6
4x240

4x500 mcm
Max. cable cross-section
to brake

[mm2]4,6

[AWG]2,4,6
2x185

2x350 mcm
Normal overload current (110 %):     
Rated input current IL,N [A] (380-440 V) 590 647 733 787
 IL,N [A] (441-500 V) 531 580 667 718
High overload torque (160 %):     
Rated input current IL,N [A] (380-440 V) 472 590 647 684
 IL,N [A] (441-500 V) 436 531 580 667
Max. cable cross-section
power supply

[mm2]4,6

[AWG]2,4,6
4x240

4x500 mcm
Max. pre-fuses (mains)
[-]/UL [A]1 700/700 900/900 900/900 900/900

Efficiency3  0,98
Power loss Normal overload [W] 7630 7701 8879 9428

 High overload [W] 6005 6960 7691 7964

Weight IP 00 [kg] 221 234 236 277
Weight IP 21/Nema1 [kg] 263 270 272 313
Weight IP 54/Nema12 [kg] 263 270 272 313
Enclosure IP 00, IP 21/Nema 1 and IP 54/Nema12

1. For type of fuse see section Fuses
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Max. cable cross-section is the maximum possible cable cross-section allowed to be fitted on the terminals. Always comply with
national and local regulations on min. cable cross-section.
5. Weight without shipping container.
6. Connection bolt power supply, motor and loadsharing: M10 (compression lug), 2xM8 (box lug), M8 (brake)

VLT® 5000 Series
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Compact, Mains supply 3 x 525 - 600 V
According to international requirements VLT type 5001 5002 5003 5004
       
 Normal overload torque (110 %):    

Output current IVLT,N [A] (550 V) 2.6 2.9 4.1 5.2
 IVLT, MAX (60 s) [A] (550 V) 2.9 3.2 4.5 5.7
 IVLT,N [A] (575 V) 2.4 2.7 3.9 4.9
 IVLT, MAX (60 s) [A] (575 V) 2.6 3.0 4.3 5.4
Output SVLT,N [kVA] (550 V) 2.5 2.8 3.9 5.0
 SVLT,N [kVA] (575 V) 2.4 2.7 3.9 4.9
Typical shaft output PVLT,N [kW] 1.1 1.5 2.2 3
Typical shaft output PVLT,N [HP] 1.5 2 3 4
Highl overload torque (160%):     
Output current IVLT,N [A] (550 V) 1.8 2.6 2.9 4.1
 IVLT, MAX (60 s) [A] (550 V) 2.9 4.2 4.6 6.6
 IVLT,N [A] (575 V) 1.7 2.4 2.7 3.9
 IVLT, MAX (60 s) [A] (575 V) 2.7 3.8 4.3 6.2
Output SVLT,N [kVA] (550 V) 1.7 2.5 2.8 3.9
 SVLT,N [kVA] (575 V) 1.7 2.4 2.7 3.9
Typical shaft output PVLT,N [kW] 0.75 1.1 1.5 2.2
Typical shaft output PVLT,N [HP] 1 1.5 2 3
Max. cable cross-section to motor,
brake and loadsharing [mm2 ]/[AWG]2) 4/10 4/10 4/10 4/10

      
 Normal overload torque (110 %):     

Rated input current IL,N [A] (550 V) 2.5 2.8 4.0 5.1
 IL,N [A] (600 V) 2.2 2.5 3.6 4.6
High overload torque ( 160 %):     
Rated input current IL,N [A] (550 V) 1.8 2.5 2.8 4.0
 IL,N [A] (600 V) 1.6 2.2 2.5 3.6
Max. cable cross-section, power [mm2 ]/[AWG]2) 4/10 4/10 4/10 4/10
Max. pre-fuses [-]/UL1) [A] 3 4 5 6
Efficiency 3) 0.96 0.96 0.96 0.96
Weight IP 20 EB [kg] 10.5 10.5 10.5 10.5
Power loss at max.
load.

[W] 63 71 102 129

Enclosure  IP 20 / Nema 1
      

1. For type of fuses see section Fuses.
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.

VLT® 5000 Series
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Compact, Mains supply 3 x 525 - 600 V

According to international requirements VLT type 5005 5006 5008 5011
       
 Normal overload torque (110 %):    

Output current IVLT,N [A] (550 V) 6.4 9.5 11.5 11.5
 IVLT, MAX (60 s) [A] (550 V) 7.0 10.5 12.7 12.7
 IVLT,N [A] (575 V) 6.1 9.0 11.0 11.0
 IVLT, MAX (60 s) [A] (575 V) 6.7 9.9 12.1 12.1
Output SVLT,N [kVA] (550 V) 6.1 9.0 11.0 11.0
 SVLT,N [kVA] (575 V) 6.1 9.0 11.0 11.0
Typical shaft output PVLT,N [kW] 4 5.5 7.5 7.5
Typical shaft output PVLT,N [HP] 5 7.5 10.0 10.0
Highl overload torque (160%):     
Output current IVLT,N [A] (550 V) 5.2 6.4 9.5 11.5
 IVLT, MAX (60 s) [A] (550 V) 8.3 10.2 15.2 18.4
 IVLT,N [A] (575 V) 4.9 6.1 9.0 11.0
 IVLT, MAX (60 s) [A] (575 V) 7.8 9.8 14.4 17.6
Output SVLT,N [kVA] (550 V) 5.0 6.1 9.0 11.0
 SVLT,N [kVA] (575 V) 4.9 6.1 9.0 11.0
Typical shaft output PVLT,N [kW] 3 4 5.5 7.5
Typical shaft output PVLT,N [HP] 4 5 7.5 10
Max. cable cross-section to motor,
brake and loadsharing [mm2 ]/[AWG]2) 4/10 4/10 4/10 4/10

      
 Normal overload torque (110 %):     

Rated input current IL,N [A] (550 V) 6.2 9.2 11.2 11.2
 IL,N [A] (600 V) 5.7 8.4 10.3 10.3
High overload torque ( 160 %):     
Rated input current IL,N [A] (550 V) 5.1 6.2 9.2 11.2
 IL,N [A] (600 V) 4.6 5.7 8.4 10.3
Max. cable cross-section, power [mm2 ]/[AWG]2) 4/10 4/10 4/10 4/10
Max. pre-fuses [-]/UL1) [A] 8 10 15 20
Efficiency 3) 0.96 0.96 0.96 0.96
Weight IP 20 EB [kg] 10.5 10.5 10.5 10.5
Power loss at max.
load.

[W] 160 236 288 288

Enclosure  IP 20 / Nema 1
      

1. For type of fuses see section Fuses.
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.

VLT® 5000 Series
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Compact, Mains supply 3 x 525 - 600 V
According to international requirements VLT type 5016 5022 5027

Normal overload torque (110 %):    
Output current IVLT,N [A] (550 V) 23 28 34

IVLT, MAX (60 s) [A] (550 V) 25 31 37
IVLT,N [A] (575 V) 22 27 32

IVLT, MAX (60 s) [A] (575 V) 24 30 35
Output SVLT,N [kVA] (550 V) 22 27 32

SVLT,N  [kVA] (575 V) 22 27 32
Typical shaft output PVLT,N [kW] 15 18.5 22
Typical shaft output PVLT,N [HP] 20 25 30
High overload torque (160 %):    
Output current IVLT,N [A] (550 V) 18 23 28

IVLT, MAX (60 s) [A] (550 V) 29 37 45
IVLT,N [A] (575 V) 17 22 27

IVLT, MAX (60 s) [A] (575 V) 27 35 43
Output SVLT,N [kVA] (550 V) 17 22 27

SVLT,N  [kVA] (575 V) 17 22 27
Typical shaft output PVLT,N [kW] 11 15 18.5
Typical shaft output PVLT,N [HP] 15 20 25
Max. cable cross-section to motor, 16 16 35
brake and loadsharing [mm2 ]/[AWG]2) 6 6 2
Min. cable cross-section to motor, 0.5 0.5 10
brake and loadsharing [mm2]/[AWG]4) 20 20 8

 Normal overload torque (110 %):    
Rated input current IL,N [A] (550 V) 22 27 33
 IL,N [A] (600 V) 21 25 30
High overload torque (160 %):    
Rated input current IL,N [A] (550 V) 18 22 27
 IL,N [A] (600 V) 16 21 25
Max. cable cross-section, 16 16 35
power [mm 2 ]/[AWG]2) 6 6 2
Max. pre-fuses [-]/UL1) [A] 30 35 45
Efficiency3)  0.96 0.96 0.96
Weight IP 20 EB [kg] 23 23 30
Power loss at max. load [W] 576 707 838
Enclosure  IP 20 / Nema 1

1. For type of fuse see section Fuses
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals to comply with IP 20. Always comply
with national and local regulations on min. cable cross-section.
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Compact, Mains supply 3 x 525 - 600 V

According to international requirements VLT type 5032 5042 5052 5062
Normal overload torque (110 %):     
Output current IVLT,N [A] (550 V) 43 54 65 81

IVLT, MAX (60 s) [A] (550 V) 47 59 72 89
IVLT,N [A] (575 V) 41 52 62 77

IVLT, MAX (60 s) [A] (575 V) 45 57 68 85
Output SVLT,N [kVA] (550 V) 41 51 62 77

SVLT,N  [kVA] (575 V) 41 52 62 77
Typical shaft output PVLT,N [kW] 30 37 45 55
Typical shaft output PVLT,N [HP] 40 50 60 75
High overload torque (160 %):     
Output current IVLT,N [A] (550 V) 34 43 54 65

IVLT, MAX (60 s) [A] (550 V) 54 69 86 104
IVLT,N [A] (575 V) 32 41 52 62

IVLT, MAX (60 s) [A] (575 V) 51 66 83 99
Output SVLT,N [kVA] (550 V) 32 41 51 62

SVLT,N  [kVA] (575 V) 32 41 52 62
Typical shaft output PVLT,N [kW] 22 30 37 45
Typical shaft output PVLT,N [HP] 30 40 50 60
Max. cable cross-section to motor, 35 50 50 50
brake and loadsharing [mm2 ]/[AWG]2) 5) 2 1/0 1/0 1/0
Min. cable cross-section to motor, 10 16 16 16
brake and loadsharing [mm2 ]/[AWG]4) 8 6 6 6

 Normal overload torque (110 %):     
Rated input current IL,N [A] (550 V) 42 53 63 79
 IL,N [A] (600 V) 38 49 58 72
High overload torque (160 %):     
Rated input current IL,N [A] (550 V) 33 42 53 63
 IL,N [A] (600 V) 30 38 49 58
Max. cable cross-section 35 50 50 50
power[mm 2 ]/[AWG]2) 5) 2 1/0 1/0 1/0
Max. pre-fuses [-]/UL1) [A] 60 75 90 100
Efficiency3)  0.96 0.96 0.96 0.96
Weight IP 20 EB [kg] 30 48 48 48
Power loss at max. load [W] 1074 1362 1624 2016
Enclosure  IP 20 / Nema 1

1. For type of fuse see section Fuses
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals to comply with IP 20. Always comply
with national and local regulations on min. cable cross-section.
5. Aluminium cables with cross-section above 35 mm2 must be connected by use of a AI-Cu connector.

VLT® 5000 Series
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Mains supply 3 x 525 - 690 V
According to international requirements VLT type 5042 5052 5062 5072 5102

Normal overload torque (110 %):      
Output current IVLT,N [A] (525-550 V) 56 76 90 113 137

 
IVLT, MAX (60 s) [A] (525-550

V)
62 84 99 124 151

 IVLT,N [A] (551-690 V) 54 73 86 108 131

 
IVLT, MAX (60 s) [A] (551-690

V)
59 80 95 119 144

Output SVLT,N [kVA] (550 V) 53 72 86 108 131
 SVLT,N [kVA] (575 V) 54 73 86 108 130
 SVLT,N [kVA] (690 V) 65 87 103 129 157
Typical shaft output [kW] (550 V) 37 45 55 75 90
 [HP] (575 V) 50 60 75 100 125
 [kW] (690 V) 45 55 75 90 110
High overload torque (160 %):      
Output current IVLT,N [A] (525-550 V) 48 56 76 90 113

 
IVLT, MAX (60 s) [A] (525-550

V)
77 90 122 135 170

 IVLT,N [A] (551-690 V) 46 54 73 86 108

 
IVLT, MAX (60 s) [A] (551-690

V)
74 86 117 129 162

Output SVLT,N [kVA] (550 V) 46 53 72 86 108
 SVLT,N [kVA] (575 V) 46 54 73 86 108
 SVLT,N [kVA] (690 V) 55 65 87 103 129
Typical shaft output [kW] (550 V) 30 37 45 55 75
 [HP] (575 V) 40 50 60 75 100
 [kW] (690 V) 37 45 55 75 90
Max. cable cross-section
to motor

[mm2]4,6

[AWG]2,4,6

2 x 70
2 x 2/0

Max. cable cross-section
to loadsharing and brake

[mm2]4,6

[AWG]2,4,6

2 x 70
2 x 2/0

Normal overload torque (110 %):      
Rated input current IL,N [A] (550 V) 60 77 89 110 130
 IL,N [A] (575 V) 58 74 85 106 124
 IL,N [A] (690 V) 58 77 87 109 128
High overload torque (160 %):      
Rated input current IL,N [A] (550 V) 53 60 77 89 110
 IL,N [A] (575 V) 51 58 74 85 106
 IL,N [A] (690 V) 50 58 77 87 109
Max. cable cross-section
power supply

[mm2]4,6

[AWG]2,4,6
2 x 70
2 x 2/0

Max. pre-fuses (mains) [-]/
UL [A]1 125 160 200 200 250

Efficiency3  0.97 0.97 0.98 0.98 0.98
Power loss Normal overload [W] 1458 1717 1913 2262 2662
 High overload [W] 1355 1459 1721 1913 2264
Weight IP 00 [kg]   82   
Weight IP 21/Nema1 [kg]   96   
Weight IP 54/Nema12 [kg]   96   
Enclosure IP 00, IP 21/Nema 1 and IP 54/Nema12  

1. For type of fuse see section Fuses
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Max. cable cross-section is the maximum possible cable cross-section allowed to be fitted on the terminals. Always comply with national and local
regulations on min. cable cross-section.
5. Weight without shipping container.
6. Connection bolt power supply and motor: M10; Brake and loadsharing: M8
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mains supply 3 x 525 - 690 V
According to international requirements VLT type 5122 5152 5202 5252 5302 5352

Normal overload torque (110 %):       
Output current IVLT,N [A] (525-550 V) 162 201 253 303 360 418

 
IVLT, MAX (60 s) [A]

(525-550 V)
178 221 278 333 396 460

 IVLT,N [A] (551-690 V) 155 192 242 290 344 400

 
IVLT, MAX (60 s) [A]

(551-690 V)
171 211 266 319 378 440

Output SVLT,N [kVA] (550 V) 154 191 241 289 343 398
 SVLT,N [kVA] (575 V) 154 191 241 289 343 398
 SVLT,N [kVA] (690 V) 185 229 289 347 411 478
Typical shaft output [kW] (550 V) 110 132 160 200 250 315
 [HP] (575 V) 150 200 250 300 350 400
 [kW] (690 V) 132 160 200 250 315 400
High overload torque (160 %):       
Output current IVLT,N [A] (525-550 V) 137 162 201 253 303 360

 
IVLT, MAX (60 s) [A]

(525-550 V)
206 243 302 380 455 540

 IVLT,N [A] (551-690 V) 131 155 192 242 290 344

 
IVLT, MAX (60 s) [A]

(551-690 V)
197 233 288 363 435 516

Output SVLT,N [kVA] (550 V) 131 154 191 241 289 343
 SVLT,N [kVA] (575 V) 130 154 191 241 289 343
 SVLT,N [kVA] (690 V) 157 185 229 289 347 411
Typical shaft output [kW] (550 V) 90 110 132 160 200 250
 [HP] (575 V) 125 150 200 250 300 350
 [kW] (690 V) 110 132 160 200 250 315
Max. cable cross-section
to motor

[mm2]4,6

[AWG]2,4,6
2 x 70
2 x 2/0

2 x 185
2 x 350 mcm

Max. cable cross-section
to loadsharing and brake

[mm2]4,6

[AWG]2,4,6
2 x 70
2 x 2/0

2 x 185
2 x 350 mcm

Normal overload torque (110 %):       
Rated input current IL,N [A] (550 V) 158 198 245 299 355 408
 IL,N [A] (575 V) 151 189 234 286 339 390
 IL,N [A] (690 V) 155 197 240 296 352 400
High overload torque (160 %):       
Rated input current IL,N [A] (550 V) 130 158 198 245 299 355
 IL,N [A] (575 V) 124 151 189 234 286 339
 IL,N [A] (690 V) 128 155 197 240 296 352
Max. cable cross-section
power supply

[mm2]4,6

[AWG]2,4,6
2 x 70
2 x 2/0

2 x 185
2 x 350 mcm

Max. pre-fuses (mains)
[-]/UL [A]1 315 350 350 400 500 550

Efficiency3  0,98
Power loss Normal overload [W] 3114 3612 4292 5155 5821 6149
 High overload [W] 2664 2952 3451 4275 4875 5185
Weight IP 00 [kg] 82 91 112 123 138 151
Weight IP 21/Nema1 [kg] 96 104 125 136 151 165
Weight IP 54/Nema12 [kg] 96 104 125 136 151 165
Enclosure IP 00, IP 21/Nema 1 and IP 54/Nema12   

1. For type of fuse see section Fuses
2. American Wire Gauge.
3. Measured using 30 m screened motor cables at rated load and rated frequency.
4. Max. cable cross-section is the maximum possible cable cross-section allowed to be fitted on the terminals. Always comply with
national and local regulations on min. cable cross-section.
5. Weight without shipping container.
6. Connection bolt power supply and motor: M10; Brake and loadsharing: M8
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Compact, Mains supply 3 x 525 - 690 V
According to international requirements VLT type 5402 5502 5602

Normal overload current (110 %):    
   

Output current IVLT,N [A] (525-550 V) 523 596 630
 IVLT, MAX  (60 s) [A] (525-550 V) 575 656 693
 IVLT,N [A] (551-690 V) 500 570 630
 IVLT, MAX (60 s) [A] (551-690 V) 550 627 693
Output SVLT,N [kVA] (550 V) 498 568 600
 SVLT,N [kVA] (575 V) 498 568 627
 SVLT,N [kVA] (690 V) 598 681 753
Typical shaft output [kW] (550 V) 400 450 500
 [HP] (575 V) 500 600 650
 [kW] (690 V) 500 560 630
High overload torque (160 %):    
Output current IVLT,N [A] (525-550 V) 429 523 596
 IVLT, MAX (60 s) [A] (525-550 V) 644 785 894
 IVLT,N [A] (551-690 V) 410 500 570
 IVLT, MAX (60 s) [A] (551-690 V) 615 750 855
Output SVLT,N [kVA] (550 V) 409 498 568
 SVLT,N [kVA] (575 V) 408 498 568
 SVLT,N [kVA] (690 V) 490 598 681
Typical shaft output [kW] (550 V) 315 400 450
 [HP] (575 V) 400 500 600
 [kW] (690 V) 400 500 560
Max. cable cross-section to
motor and loadsharing

[mm2]4,6

[AWG]2,4,6
4x240

4x500 mcm
Max. cable cross-section
to brake

[mm2]4,6

[AWG]2,4,6
2x185

2x350 mcm
Normal overload current (110 %):    
Rated input current IL,N [A] (525-550 V) 504 574 607
 IL,N [A] (551-690 V) 482 549 607
High overload torque (160 %):    
Rated input current IL,N [A] (525-550 V) 413 504 574
 IL,N [A] (551-690 V) 395 482 549
Max. cable cross-section
power supply

[mm2]4,6

[AWG]2,4,6
4x240

4x500 mcm
Max. pre-fuses (mains) [-]/
UL [A]1 700/700 900/900 900/900

Efficiency3  0,98
Power loss Normal overload [W] 7249 8727 9673

 High overload [W] 5818 7671 8715

Weight IP 00 [kg] 221 236 277
Weight IP 21/Nema1 [kg] 263 272 313
Weight IP 54/Nema12 [kg] 263 272 313
Enclosure IP 00, IP 21/Nema 1 and IP 54/Nema12

1. For type of fuse see section Fuses

2. American Wire Gauge.

3. Measured using 30 m screened motor cables at rated load and rated frequency.

4. Max. cable cross-section is the maximum possible cable cross-section allowed to be fitted on the terminals. Always comply with

national and local regulations on min. cable cross-section.

5. Weight without shipping container.

6. Connection bolt power supply, motor and loadsharing: M10 (compression lug), 2xM8 (box lug), M8 (brake)
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Fuses UL compliance

To comply with UL/cUL approvals, pre-fuses according to the table below must be used.

200-240 V

VLT Bussmann SIBA Littel fuse Ferraz-Shawmut
5001 KTN-R10 5017906-010 KLN-R10 ATM-R10 or A2K-10R
5002 KTN-R10 5017906-010 KLN-R10 ATM-R10 or A2K-10R
5003 KTN-R25 5017906-016 KLN-R15 ATM-R15 or A2K-15R
5004 KTN-R20 5017906-020 KLN-R20 ATM-R20 or A2K-20R
5005 KTN-R25 5017906-025 KLN-R25 ATM-R25 or A2K-25R
5006 KTN-R30 5012406-032 KLN-R30 ATM-R30 or A2K-30R
5008 KTN-R50 5014006-050 KLN-R50 A2K-50R
5011 KTN-R60 5014006-063 KLN-R60 A2K-60R
5016 KTN-R85 5014006-080 KLN-R80 A2K-80R
5022 KTN-R125 2028220-125 KLN-R125 A2K-125R
5027 KTN-R125 2028220-125 KLN-R125 A2K-125R
5032 KTN-R150 2028220-160 L25S-150 A25X-150
5042 KTN-R200 2028220-200 L25S-200 A25X-200
5052 KTN-R250 2028220-250 L25S-250 A25X-250

380-500 V

 Bussmann SIBA Littel fuse Ferraz-Shawmut
5001 KTS-R6 5017906-006 KLS-R6 ATM-R6 or A6K-6R
5002 KTS-R6 5017906-006 KLS-R6 ATM-R6 or A6K-6R
5003 KTS-R10 5017906-010 KLS-R10 ATM-R10 or A6K-10R
5004 KTS-R10 5017906-010 KLS-R10 ATM-R10 or A6K-10R
5005 KTS-R15 5017906-016 KLS-R16 ATM-R16 or A6K-16R
5006 KTS-R20 5017906-020 KLS-R20 ATM-R20 or A6K-20R
5008 KTS-R25 5017906-025 KLS-R25 ATM-R25 or A6K-25R
5011 KTS-R30 5012406-032 KLS-R30 A6K-30R
5016 KTS-R40 5012406-040 KLS-R40 A6K-40R
5022 KTS-R50 5014006-050 KLS-R50 A6K-50R
5027 KTS-R60 5014006-063 KLS-R60 A6K-60R
5032 KTS-R80 2028220-100 KLS-R80 A6K-180R
5042 KTS-R100 2028220-125 KLS-R100 A6K-100R
5052 KTS-R125 2028220-125 KLS-R125 A6K-125R
5062 KTS-R150 2028220-160 KLS-R150 A6K-150R
5072 FWH-220 2028220-200 L50S-225 A50-P225
5102 FWH-250 2028220-250 L50S-250 A50-P250
5122* FWH-300/170M3017 2028220-315 L50S-300 A50-P300
5152* FWH-350/170M3018 2028220-315 L50S-350 A50-P350
5202* FWH-400/170M4012 206xx32-400 L50S-400 A50-P400
5252* FWH-500/170M4014 206xx32-500 L50S-500 A50-P500
5302* FWH-600/170M4016 206xx32-600 L50S-600 A50-P600
5352 170M4017 2061032,700  6.9URD31D08A0700
5452 170M6013 2063032,900  6.9URD33D08A0900
5502 170M6013 2063032,900  6.9URD33D08A0900
5552 170M6013 2063032,900  6.9URD33D08A0900

* Circuit Breakers manufactured by General Electric, Cat. No. SKHA36AT0800, with rating plugs listed below can be used to meet UL-
requirements:
   
5122 rating plug No. SRPK800 A 300
5152 rating plug No. SRPK800 A 400
5202 rating plug No. SRPK800 A 400
5252 rating plug No. SRPK800 A 500
5302 rating plug No. SRPK800 A 600
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525-600 V

 Bussmann SIBA Littel fuse Ferraz-Shawmut
5001 KTS-R3 5017906-004 KLS-R003 A6K-3R
5002 KTS-R4 5017906-004 KLS-R004 A6K-4R
5003 KT-R5 5017906-005 KLS-R005 A6K-5R
5004 KTS-R6 5017906-006 KLS-R006 A6K-6R
5005 KTS-R8 5017906-008 KLS-R008 A6K-8R
5006 KTS-R10 5017906-010 KLS-R010 A6K-10R
5008 KTS-R15 5017906-016 KLS-R015 A6K-15R
5011 KTS-R20 5017906-020 KLS-R020 A6K-20R
5016 KTS-R30 5017906-030 KLS-R030 A6K-30R
5022 KTS-R35 5014006-040 KLS-R035 A6K-35R
5027 KTS-R45 5014006-050 KLS-R045 A6K-45R
5032 KTS-R60 5014006-063 KLS-R060 A6K-60R
5042 KTS-R75 5014006-080 KLS-R075 A6K-80R
5052 KTS-R90 5014006-100 KLS-R090 A6K-90R
5062 KTS-R100 5014006-100 KLS-R100 A6K-100R

525-600 V (UL) and 525-690 V (CE) drives

 Bussmann SIBA FERRAZ-SHAWMUT
5042 170M3013 2061032,125 6.6URD30D08A0125
5052 170M3014 2061032,16 6.6URD30D08A0160
5062 170M3015 2061032,2 6.6URD30D08A0200
5072 170M3015 2061032,2 6.6URD30D08A0200
5102 170M3016 2061032,25 6.6URD30D08A0250
5122 170M3017 2061032,315 6.6URD30D08A0315
5152 170M3018 2061032,35 6.6URD30D08A0350
5202 170M4011 2061032,35 6.6URD30D08A0350
5252 170M4012 2061032,4 6.6URD30D08A0400
5302 170M4014 2061032,5 6.6URD30D08A0500
5352 170M5011 2062032,55 6.6URD32D08A550
5402 170M4017 2061032,700 6.9URD31D08A0700
5502 170M6013 2063032,900 6.9URD33D08A0900
5602 170M6013 2063032,900 6.9URD33D08A0900

KTS-fuses from Bussmann may substitute KTN for 240 V drives.
FWH-fuses from Bussmann may substitute FWX for 240 V drives.

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V drives.
L50S fuses from LITTEL FUSE may substitute L25S fuses for 240 V drives.

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V drives.
A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240 V drives.

Non UL compliance

If UL/cUL is not to be complied with, we recommend the above mentioned fuses or:

VLT 5001-5027 200-240 V type gG
VLT 5032-5052 200-240 V type gR
VLT 5001-5062 380-500 V type gG
VLT 5072-5102 380-500 V type gR
VLT 5122-5302 380-500 V type gG
VLT 5352-5552 380-500 V type gR
VLT 5001-5062 525-600 V type gG

Not following the recommendation may result in unnecessary damage of the drive in case of malfunction. Fuses must be designed for
protection in a circuit capable of supplying a maximum of 100000 Arms (symmetrical), 500/600 V maximum.
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Mechanical dimensions
All the below listed measurements are in mm.

A B C D a b ab/be Type
Bookstyle IP 20
5001 - 5003 200 - 240 V
5001 - 5005 380 - 500 V

395 90 260 384 70 100 A

5004 - 5006 200 - 240 V
5006 - 5011 380 - 500 V

395 130 260 384 70 100 A

Compact IP 00
5032 - 5052 200 - 240 V 800 370 335 780 270 225 B
5122 - 5152 380 - 500 V 1046 408 3731) 1001 304 225 J
5202 - 5302 380 - 500 V 1327 408 3731) 1282 304 225 J
5352 - 5552 380 - 500 V 1547 585 4941) 1502 304 225 I
5042 - 5152 525 - 690 V 1046 408 3731) 1001 304 225 J
5202 - 5352 525 - 690 V 1327 408 3731) 1282 304 225 J
5402 - 5602 525 - 690 V 1547 585 4941) 1502 304 225 I
Compact IP 20
5001 - 5003 200 - 240 V
5001 - 5005 380 - 500 V

395 220 160 384 200 100 C

5004 - 5006 200 - 240 V
5006 - 5011 380 - 500 V
5001 - 5011 525 - 600 V (IP 20 and Nema 1)

395 220 200 384 200 100 C

5008 200 - 240 V
5016 - 5022 380 - 500 V
5016 - 5022 525 - 600 V (Nema 1)

560 242 260 540 200 200 D

5011 - 5016 200 - 240 V
5027 - 5032 380 - 500 V
5027 - 5032 525 - 600 V (Nema 1)

700 242 260 680 200 200 D

5022 - 5027 200 - 240 V
5042 - 5062 380 - 500 V
5042 - 5062 525 - 600 V (Nema 1)

800 308 296 780 270 200 D

5072 - 5102 380 - 500 V 800 370 335 780 330 225 D
Compact Nema 1/IP20/IP21
5032 - 5052 200 - 240 V 954 370 335 780 270 225 E
5122 - 5152 380 - 500 V 1208 420 3731) 1154 304 225 J
5202 - 5302 380 - 500 V 1588 420 3731) 1535 304 225 J
5352 - 5552 380 - 500 V 2000 600 4941) - - 225 H
5042 - 5152 525 - 690 V 1208 420 3731) 1154 304 225 J
5202 - 5352 525 - 690 V 1588 420 3731) 1535 304 225 J
5402 - 5602 525 - 690 V 2000 600 4941) - - 225 H
Compact IP 54/Nema 12
5001 - 5003 200 - 240 V
5001 - 5005 380 - 500 V

460 282 195 85 260 258 100 F

5004 - 5006 200 - 240 V
5006 - 5011 380 - 500 V

530 282 195 85 330 258 100 F

5008 - 5011 200 - 240 V
5016 - 5027 380 - 500 V

810 350 280 70 560 326 200 F

5016 - 5027 200 - 240 V
5032 - 5062 380 - 500 V

940 400 280 70 690 375 200 F

5032 - 5052 200 - 240 V 937 495 421 - 830 374 225 G
5072 - 5102 380 - 500 V 940 400 360 70 690 375 225 F
5122 - 5152 380 - 500 V 1208 420 3731) - 1154 304 225 J
5202 - 5302 380 - 500 V 1588 420 3732) 1535 304 225 J
5352 - 5552 380 - 500 V 2000 600 4941) - - - 225 H
5042 - 5152 525 - 690 V 1208 420 3731) - 1154 304 225 J
5202 - 5352 525 - 690 V 1588 420 3731) 1535 304 225 J
5402 - 5602 525 - 690 V 2000 600 4941) - - 225 H
ab: Minimum space above enclosure'
be: Minimum space below enclosure
1) With disconnect, add 44 mm.
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Mechanical dimensions, cont.

VLT® 5000 Series
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Mechanical dimensions (cont.)

Type H, IP 20, IP 54

Type I, IP 00

Type J, IP 00, IP 21, IP 54

VLT® 5000 Series
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Mechanical installation

Please pay attention to the requirements
that apply to integration and field mount-
ing kit, see the below list. The information
given in the list must be observed to avoid
serious damage or injury, especially when
installing large units.

The frequency converter must be installed vertically.

The frequency converter is cooled by means of air cir-
culation. For the unit to be able to release its cooling
air, the  minimum distance over and below the unit
must be as shown in the illustration below.
To protect the unit from overheating, it must be ensur-
ed that the ambient temperature does not rise above
the max. temperature stated for the frequency convert-
er and that the 24-hour average temperature is not
exceeded . The max. temperature and 24-hour aver-
age can be seen from the General Technical Data.
If the ambient temperature is in the range of 45°C -55°
C, derating of the frequency converter will become rel-
evant, see Derating for ambient temperature.
The service life of the frequency converter will be re-
duced if derating for ambient temperature is not taken
into account.
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Installation of VLT 5001-5602

All frequency converters must be installed in a way that
ensures proper cooling.

Cooling

All Bookstyle and Compact units require a minimum
space above and below the enclosure.

Side by side/flange by flange

All frequency converters can be mounted side by side/
flange by flange.

 d [mm] Comments
Bookstyle   
VLT 5001-5006, 200-240 V 100

Installation on a plane, vertical surface (no spacers)
VLT 5001-5011, 380-500 V 100
   
Compact (all enclosure types)   
VLT 5001-5006, 200-240 V 100

Installation on a plane, vertical surface (no spacers)VLT 5001-5011, 380-500 V 100
VLT 5001-5011, 525-600 V 100
   
VLT 5008-5027, 200-240 V 200

Installation on a plane, vertical surface (no spacers)
VLT 5016-5062, 380-500 V 200
VLT 5072-5102, 380-500 V 225
VLT 5016-5062, 525-600 V 200
   
VLT 5032-5052, 200-240 V 225

Installation on a plane, vertical surface (no spacers)
IP 54 filter mats must be changed when they are dirty.

VLT 5122-5302, 380-500 V 225
VLT 5042-5352, 525-690 V 225
VLT 5352-5552, 380-500 V 225 IP 00 above and below enclosure

IP 21/IP 54 only above enclosureVLT 5402-5602, 525-690 V 225

VLT® 5000 Series
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Installation of VLT 5352-5552 380-500 V and VLT
5402-5602 525-690 V Compact Nema 1 (IP 21) and
IP 54

Cooling

All units in the above-mentioned series require a min-
imum space of 225 mm above the enclosure and must
be installed on a flat level surface. This applies to both
Nema 1 (IP 21) and IP 54 units.
Gaining access requires a minimum space of 579 mm
in front of the frequency converter.

Filter mats in IP 54 units have to be changed regularly
depending on the operating environment.

Side-by-side

Compact Nema 1 (IP 21) and IP 54

All Nema 1 (IP 21) and IP 54 units in the above-men-
tioned series can be installed side by side without any
space between them, since these units do not require
cooling on the sides.

VLT® 5000 Series
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Electrical installation

The voltage on the frequency converter is
dangerous when the unit is connected to
mains. Incorrect installation of the motor
or the frequency converter may lead to
material damage or serious injury or it may
be fatal. Consequently, the instructions in
this manual as well as national and local
rules and safety regulations must be com-
plied with.
Touching the electrical parts may be fatal,
even after the mains supply has been dis-
connected.

Using VLT 5001-5006, 200-240
V and 380-500 V: wait at least 4
minutes.

Using VLT 5008-5052, 200-240
V: wait at least 15 minutes.

Using VLT 5008-5062, 380-500
V: wait at least 15 minutes.

Using VLT 5072-5302, 380-500
V: wait at least 20 minutes.

Using VLT 5352-5552, 380-500
V: wait at least 40 minutes.

Using VLT 5001-5005, 525-600
V: wait at least 4 minutes.

Using VLT 5006-5022, 525-600
V: wait at least 15 minutes.

Using VLT 5027-5062, 525-600
V: wait at least 30 minutes.

Using VLT 5042-5352, 525-690
V: wait at least 20 minutes.

Using VLT 5402-5602, 525-690
V: wait at least 30 minutes.

NB!
It is the user's or certified electrician's re-
sponsibility to ensure correct earthing and
protection in accordance with applicable
national and local norms and standards.

High voltage test

A high voltage test can be carried out by short- circuit-
ing terminals U, V, W, L1, L2 and L3 and energizing by
max. 2.15 kV DC for one second between this short-
circuit and the chassis.

NB!
The RFI switch must be closed (position
ON) when high voltage tests are carried
out (see section  RFI Switch).
The mains and motor connection must be
interrupted in the case of high voltage
tests of the total installation if the leakage
currents are too high.

Safety earthing

NB!
The frequency converter has a high leak-
age current and must be earthed appro-
priately for safety reasons. Use earth
terminal (see section Electrical installation,
power cables), which enables reinforced
earthing.
Apply national safety regulations.

Extra protection (RCD)

ELCB relays, multiple protective earthing or earthing
can be used as extra protection, provided that local
safety regulations are complied with.

In the case of an earth fault, a DC content may develop
in the faulty current.

If ELCB relays are used, local regulations must be ob-
served. Relays must be suitable for protection of 3-
phase equipment with a bridge rectifier and for a brief
discharge on power-up.

See also the section Special Conditions in the Design
Guide.

Electrical installation - mains supply

Connect the three mains phases to terminals L1, L2, L3.

VLT® 5000 Series
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Electrical installation - motor cables

NB!
If an unscreened cable is used, some
EMC requirements are not complied with,
see the Design Guide.
If the EMC specifications regarding emis-
sion are to be complied with, the motor
cable must be screened, unless otherwise
stated for the RFI filter in question. It is
important to keep the motor cable as short
as possible so as to reduce the noise level
and leakage currents to a minimum.
The motor cable screen must be connec-
ted to the metal cabinet of the frequency
converter and to the metal cabinet of the
motor. The screen connections are to be
made with the biggest possible surface
(cable clamp). This is enabled by different
installation devices in the different fre-
quency converters.

Installation with twisted screen ends (pigtails) is to be
avoided, since these spoil the screening effect at high-
er frequencies.
If it is necessary to break the screen to install a motor
isolator or motor contactor, the screen must be con-
tinued at the lowest possible HF impedance.

The frequency converter has been tested with a given
length of cable and a given cross-section of that cable.
If the cross-section is increased, the cable capacitance
- and thus the leakage current - increases, and the ca-
ble length must be reduced correspondingly.

When frequency converters are used together with LC
filters to reduce the acoustic noise from a motor, the
switching frequency must be set according to the LC
filter instruction in Parameter 411. When setting the
switching frequency higher than 3 kHz, the output cur-
rent is derated in SFAVM mode. By changing Param-
eter 446  to 60° AVM mode, the frequency at which the
current is derated is moved upwards. Please see De-
sign Guide.

Connection of motor

All types of 3-phased asynchronous standard motors
can be used with the VLT 5000 Series.

Normally, small motors are star-connected (200/400
V, /Y).
Large motors are delta-connected (400/690 V, /Y).

Direction of motor rotation

The factory setting is for clockwise rotation with the
frequency transformer output connected as follows.

Terminal 96 connected to U-phase
Terminal 97 connected to V-phase
Terminal 98 connected to W-phase

Thedirection of motor rotation can be changed by
switching two phases in the motor cable.

Parallel coupling of motors

Frequency converters are able to control several mo-
tors connected in parallel. If the motors are to have
different rpm values, the motors must have different
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rated rpm values. Motor rpm is changed simultane-
ously, which means that the ratio between the rated
rpm values is maintained across the range.

The total current consumption of the motors is not to
exceed the maximum rated output current IVLT,N for the
frequency converter.

Problems may arise at the start and at low rpm values
if the motor sizes are widely different. This is because
the relatively high ohmic resistance in small motors
calls for a higher voltage at the start and at low rpm
values.

In systems with motors connected in parallel, the elec-
tronic thermal relay (ETR) of the frequency converter
cannot be used as motor protection for the individual
motor. Consequently, additional motor protection is
required, such as thermistors in each motor (or indi-
vidual thermal relays) suitable for frequency converter
use.

Please note that the individual motor cable for each
motor must be summed and is not to exceed the total
motor cable length permitted.

Motor thermal protection

The electronic thermal relay in UL-approved frequency
converters has received the UL-approval for single
motor protection when parameter 128 has been set for
ETR Trip and parameter 105 has been programmed to
the rated motor current (see motor nameplate).

Electrical installation - brake cable

(Only standard with brake and extended with brake.
Typecode: SB, EB, DE, PB).

No. Function
81, 82 Brake resistor terminals

The connection cable to the brake resistor must be
screened. Connect the screen by means of cable
clamps to the conductive back plate at the frequency
converter and to the metal cabinet of the brake resis-
tor.
Size the brake cable cross-section to match the brake
torque. See also Brake instructions, MI.90.FX.YY and
MI.50.SX.YY for further information regarding safe in-
stallation.

NB!
Please note that voltages up to 1099 V
DC, depending on the supply voltage,
may occur on the terminals.

Electrical installation - brake resistor temperature
switch

Torque: 0.5-0.6 Nm
Screw size: M3

No. Function
106, 104, 105 Brake resistor temperature switch.

NB!
This function is only available on VLT
5032-5052, 200-240 V; VLT 5122-5552,
380-500 V; and VLT 5042-5602, 525-690
V.
If the temperature of the brake resistor
gets too high and the thermal switch drops
out, the frequency converter will stop
braking. The motor will start coasting.
A KLIXON switch must be installed that is
`normally closed'. If this function is not
used, 106 and 104 must be short-circuited
together.

Electrical installation - loadsharing

(Only extended with typecode EB, EX, DE, DX).

No. Function
88, 89 Loadsharing

Terminals for loadsharing

The connection cable must be screened and the max.
length from the frequency converter to the DC bar is
25 metres.
Load sharing enables linking of the DC intermediate
circuits of several frequency converters.

NB!
Please note that voltages up to 1099 V DC
may occur on the terminals.
Load sharing calls for extra equipment.
For further information please consult
Loadsharing Instructions MI.50.NX.XX.
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Tightening-up torques and screw sizes

The table shows the torque required when fitting ter-
minals to the frequency converter. For VLT 5001-5027
200-240 V, VLT 5001-5102 380-500 V and VLT
5001-5062 525-600 V, the cables must be fastened
with screws. For VLT 5032 - 5052 200-240 V, VLT
5122-5552 380-500 V, VLT 5042-5602 525-690 V the
cables must be fastened with bolts.

These figures apply to the following terminals:

Mains terminals Nos 91, 92, 93
L1, L2, L3

  
Motor terminals Nos 96, 97, 98

U, V, W
  

Earth terminal No 94, 95, 99
  

Brake resistor terminals  81, 82
  

Loadsharing  88, 89
  

VLT type
200-240 V

 Torque [Nm] Screw/
Boltsize

Tool

5001-5006  0,6 M3 Slotted screw
5008 IP20 1,8 M4 Slotted screw
5008-5011 IP54 1,8 M4 Slotted screw
5011-5022 IP20 3 M5 4 mm Allen wrench
5016-502231) IP54 3 M5 4 mm Allen wrench
5027  6 M6 4 mm Allen wrench
5032-5052  11,3 M8 (bolt and stud)  
380-500 V     
5001-5011  0,6 M3 Slotted screw
5016-5022 IP20 1,8 M4 Slotted screw
5016-5027 IP54 1,8 M4 Slotted screw
5027-5042 IP20 3 M5 4 mm Allen wrench
5032-50423) IP54 3 M5 4 mm Allen wrench
5052-5062  6 M6 5 mm Allen wrench
5072-5102 IP20 15 M6 6 mm Allen wrench
 IP542) 24 M8 8 mm Allen wrench
5122-53024)  19 M10 bolt 16 mm wrench
5352-55525)  19 M10 bolt (compression

lug)
16 mm wrench

525-600 V     
5001-5011  0,6 M3 Slotted screw
5016-5027  1,8 M4 Slotted screw
5032-5042  3 M5 4 mm Allen wrench
5052-5062  6 M6 5 mm Allen wrench
525-690 V     
5042-53524)  19 M10 bolt 16 mm wrench
5402-56025)  19 M10 bolt (compression

lug)
16 mm wrench

1) Brake terminals: 3,0 Nm, Nut: M6
2) Brake and loadsharing: 14 Nm, M6 Allen screw
3) IP54 with RFI - Line terminals 6Nm, Screw: M6 - 5 mm Allen wrench
4) Loadsharing and brake terminals: 9,5 Nm; Bolt M8
5) Brake terminals: 9,5 Nm; Bolt M8.
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Electrical installation - external fan supply

Torque 0,5-0,6 Nm
Screwsize: M3

Available in 5122-5552, 380-500 V; 5042-5602,
525-690 V, 5032-5052, 200-240 V in all enclosure
types.
Only for IP54 units in the power range VLT 5016-5102,
380-500 V and VLT 5008-5027, 200-240 V AC. If the
drive is supplied by the DC bus (loadsharing), the in-
ternal fans are not supplied with AC power. In this case
they must be supplied with an external AC supply.

Electrical installation - 24 Volt external DC supply

(Only extended versions. Typecode: PS, PB, PD, PF,
DE, DX, EB, EX).

Torque: 0.5 - 0.6 Nm
Screw size: M3

No. Function
35, 36 24 V external DC supply

External 24 V DC supply can be used as low-voltage
supply to the control card and any option cards instal-
led. This enables full operation of the LCP (incl. pa-
rameter setting) without connection to mains. Please
note that a warning of low voltage will be given when
24 V DC has been connected; however, there will be
no tripping. If 24 V external DC supply is connected or
switched on at the same time as the mains supply, a
time of min. 200 msec. must be set in parameter
120  Start delay.
A pre-fuse of min. 6 Amp, slow-blow, can be fitted to
protect the external 24 V DC supply. The power con-
sumption is 15-50 W, depending on the load on the
control card.

NB!
Use 24 V DC supply of type PELV to en-
sure correct galvanic isolation (type
PELV) on the control terminals of the fre-
quency converter.

Electrical installation - relay outputs

Torque: 0.5 - 0.6 Nm
Screw size: M3

No. Function
1-3 Relay output, 1+3 break, 1+2 make

See parameter 323 of the Operating
Instructions. See also  General techni-
cal data.

4, 5 Relay output, 4+5 make See parame-
ter 326 of the Operating Instructions.
See also  General technical data.
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Electrical installation, power cables

Bookstyle
VLT 5001-5006 200-240 V
VLT 5001-5011 380-500 V

Compact IP 20/Nema 1

Compact IP 54
VLT 5001-5006 200-240 V
VLT 5001-5011 380-500 V
VLT 5001-5011 525-600 V

Compact IP 20/Nema 1
VLT 5008-5027 200-240 V
VLT 5016-5062 380-500 V
VLT 5016-5062 525-600 V
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Compact IP 54
VLT 5008-5027 200-240 V
VLT 5016-5062 380-500 V

Compact IP 00/NEMA 1 (IP 20)
VLT 5032-5052 200-240 V

Compact IP 54
VLT 5032-5052 200-240 V
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Compact IP 20
VLT 5072-5102 380-500 V

Compact IP 21/IP 54 with disconnect and fuse
VLT 5122-5152 380-500 V, VLT 5042-5152 525-690 V
NOTE: The RFI switch has no function in the 525-690 V drives

Compact IP 54
VLT 5072-5102 380-500 V

Compact IP 00 without disconnect and fuse
VLT 5122-5152 380-500 V, VLT 5042-5152 525-690 V
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Compact IP 21/IP 54 with disconnect and fuse
VLT 5202-5302 380-500 V, VLT 5202-5352 525-690 V
Note: The RFI switch has no function in the 525-690 V drives

Compact IP 00 with disconnect and fuse
VLT 5352-5552 380-500 V, VLT 5402-5602 525-690 V

Compact IP 00 with disconnect and fuse
VLT 5202-5302 380-500 V, VLT 5202-5352 525-690 V

Compact IP 00 without disconnect and fuse
VLT 5352-5552 380-500 V, VLT 5402-5602 525-690 V
Note: The RFI switch has no function in the 525-690 V drives
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 Compact IP 21/IP 54 without disconnect and fuse
VLT 5352-5552 380-500 V, VLT 5402-5602, 525-690 V
Note: The RFI switch has no function in the 525-690 V drives.

Position of earth terminals, IP 00 Position of earth terminals, IP 21/ IP 54
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Electrical installation, power cables

Bookstyle
VLT 5001-5006 200-240 V
VLT 5001-5011 380-500 V

Compact IP 54
VLT 5001-5006 200-240 V
VLT 5001-5011 380-500 V
VLT 5001-5011 525-600 V

Compact IP 00/NEMA 1
VLT 5008-5027 200-240 V
VLT 5016-5102 380-500 V
VLT 5016-5062 525-600 V

Compact IP 54
VLT 5008-5027 200-240 V
VLT 5016-5062 380-500 V
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Compact IP 00/NEMA 1 (IP20)
VLT 5032-5052 200-240 V

Compact IP 54
VLT 5032-5052 200-240 V

 

Compact IP 54
VLT 5072-5102 380-500 V
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Electrical installation - control cables

All terminals for the control cables are located under
the protective cover of the frequency converter. The
protective cover (see drawing) can be removed by
means of a pointed object - a screwdriver or similar.

Once the protective cover has been removed, the ac-
tual EMC-correct installation can start. See drawings
in the section, EMC correct installation.

Tightening-up torque: 0.5-0.6 Nm
Screw size: M3
See section earthing of braided screened/armoured
control cables.
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No. Function
12, 13 Voltage supply to digital inputs For

the 24 V DC to be usable for the
digital inputs, switch 4 on the con-
trol card must be closed. position
"ON".

  
16-33 Digital inputs/encoder inputs
  
20 Ground for digital inputs
  
39 Ground for analogue/digital outputs

  
42, 45 Analogue/digital outputs for indicat-

ing frequency, reference, current
and torque

  
50 Supply voltage to potentiometer

and thermistor 10 V DC
  
53, 54 Analogue reference input, voltage

0 - ±10 V
  
55 Ground for analogue reference in-

puts
  
60 Analogue reference input, current

0/4-20 mA
  
61 Termination for serial communica-

tion. See section Bus connection.
This terminal is normally not to be
used.

  
68, 69 RS 485 interface, serial communi-

cation. Where the frequency con-
verter is connected to a bus,
switches 2 and 3 (switches 1- 4)
must be closed on the first and the
last frequency converter. On the re-
maining frequency converters,
switches 2 and 3 must be open.
The factory setting is closed (posi-
tion “ON”).
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Electrical installation

  
Conversion of analogue inputs
  
Current input signal to voltage input
0-20 mA • 0-10 V Connect 510 ohms resistor between input terminal 53

and 55 and adjust minimum and maximum values in pa-
rameters 309, and 310 or 54 and 55 and adjust minimum
and maximum values in parameters 312 and 313.

4-20 mA • 2-10 V
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Electrical installation - bus connection

The serial bus connection in accordance with the RS
485 (2-conductor) norm is connected to terminals
68/69 of the frequency converter (signals P and N).
Signal P is the positive potential (TX+,RX+), while sig-
nal N is the negative potential (TX-,RX-).

If more than one frequency converter is to be connec-
ted to a given master, use parallel connections.

In order to avoid potential equalizing currents in the
screen, the cable screen can be earthed via terminal
61, which is connected to the frame via an RC-link.

Bus termination
The bus must be terminated by a resistor network at
both ends. For this purpose, set switches 2 and 3 on
the control card for "ON".

DIP Switches 1-4

The dipswitch is located on the control card.
It is used for serial communication, terminals 68 and
69.
The switching position shown is the factory setting.

Switch 1 has no function.
Switches 2 and 3 are used for terminating an RS 485
interface, serial communication.
Switch 4 is used for separating the common potential
for the internal 24 V DC supply from the common po-
tential of the external 24 V DC supply.

NB!
Please note that when Switch 4 is in po-
sition "OFF", the external 24 V DC supply
is galvanically isolated from the frequency
converter.
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Electrical installation - EMC precautions

The following is a guideline to good engineering prac-
tice, when installing drives. Following these guidelines
is advised, where compliance with EN 61000-6-3, EN
61000-6-4, EN 55011 or EN 61800-3 First environ-
ment is required. If the installation is in EN 61800-3 
Second environment, i.e. industrial networks or in an
installation that has its own transformer, it is accepta-
ble to deviate from these guidelines. It is however not
recommended. See also  CE labelling, Emission and
EMC test results under special conditions in the Design
Guide for further details.

Good engineering practice to ensure EMC-correct
electrical installation:

• Use only braided screened/armoured motor
cables and braided screened/armoured con-
trol cables. The screen should provide a min-
imum coverage of 80%. The screen material
must be metal, not limited to but typically cop-
per, aluminium, steel or lead. There are no
special requirements for the mains cable.

• Installations using rigid metal conduits are
not required to use screened cable, but the
motor cable must be installed in conduit sep-
arate from the control and mains cables. Full
connection of the conduit from the drive to the
motor is required. The EMC performance of
flexible conduits varies a lot and information
from the manufacturer must be obtained.

• Connect the screen/armour/conduit to earth
at both ends for motor cables as well as for
control cables. In some cases, it is not pos-
sible to connect the screen in both ends. In
these cases, it is important to connect the
screen at the frequency converter. See
also Earthing of braided screened/armoured
control cables.

• Avoid terminating the screen/armour with
twisted ends (pigtails). Such a termination in-
creases the high frequency impedance of the

screen, which reduces its effectiveness at
high frequencies. Use low impedance cable
clamps or EMC cable glands instead.

• It is important to ensure good electrical con-
tact between the mounting plate on which the
frequency converter is installed and the metal
chassis of the frequency converter. However,
this does not apply to IP 54 units as they are
designed for wall-mounting and VLT
5122-5552 380-500 V, 5042-5602 525-690 V
and VLT 5032-5052 200-240 V in IP20/
NEMA 1 enclosure and IP 54/NEMA 12 en-
closure.

• Use starwashers and galvanically conductive
installation plates to secure good electrical
connections for IP00 and IP20 installations.

• Avoid using unscreened/unarmoured motor
or control cables inside cabinets housing the
drive(s), whenever this can be avoided.

• An uninterrupted high frequency connection
between the frequency converter and the
motor units is required for IP54 units.

The illustration shows an example of an EMC-correct
electrical installation of an IP 20 frequency converter;
the frequency converter has been fitted in an installa-
tion cabinet with an output contactor and connected to
a PLC, which in this example is installed in a separate
cabinet. In IP 54 units and VLT 5032-5052, 200-240 V
in IP20/IP21/NEMA 1 enclosure screened cables are
connected by using EMC conduits to ensure proper
EMC performance. See illustration. Other ways of
making the installation may have as good an EMC
performance, provided the above guide lines to engi-
neering practice are followed.

Please note, that when the installation is not carried
through according to the guideline as well as when
unscreened cables and control wires are used, some
emission requirements are not complied with, al-
though the immunity requirements are fulfilled. See the
section EMC test results in the Design Guide for further
details.
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Use of emc-correct cables

Braided screened/armoured cables are recommended
to optimise EMC immunity of the control cables and
the EMC emission from the motor cables.

The ability of a cable to reduce the in- and outgoing
radiation of electric noise depends on the transfer im-
pedance (ZT). The screen of a cable is normally de-
signed to reduce the transfer of electric noise;
however, a screen with a lower transfer impedance
(ZT) value is more effective than a screen with a higher
transfer impedance (ZT).

Transfer impedance (ZT) is rarely stated by cable man-
ufacturers, but it is often possible to estimate transfer
impedance (ZT) by assessing the physical design of
the cable.

Transfer impedance (ZT) can be assessed on the basis
of the following factors:

- The conductibility of the screen material.

- The contact resistance between the individ-
ual screen conductors.

- The screen coverage, i.e. the physical area
of the cable covered by the screen - often
stated as a percentage value.

- Screen type, i.e. braided or twisted pattern.

Aluminium-clad with copper wire.

Twisted copper wire or armoured steel wire cable.

Single-layer braided copper wire with varying percentage
screen coverage.
This is the typical Danfoss reference cable.

Double-layer braided copper wire.

Twin layer of braided copper wire with a magnetic, screened/
armoured intermediate layer.

Cable that runs in copper tube or steel tube.

Lead cable with 1.1 mm wall thickness.
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Electrical installation - earthing of control cables

Generally speaking, control cables must be braided
screened/armoured and the screen must be connec-
ted by means of a cable clampat both ends to the metal
cabinet of the unit.

The drawing below indicates how correct earthing is
carried out and what to be done if in doubt.

Correct earthing
Control cables and cables for serial communication
must be fitted with cable clamps at both ends to ensure
the best possible electrical contact

Wrong earthing
Do not use twisted cable ends (pigtails), since these
increase the screen impedance at high frequencies.

Protection with respect to earth potential between
PLC and VLT
If the earth potential between the frequency converter
and the PLC (etc.) is different, electric noise may occur
that will disturb the whole system. This problem can be
solved by fitting an equalising cable, to be placed next
to the control cable. Minimum cable cross-section: 16

mm 2.

For 50/60 Hz earth loops
If very long control cables are used, 50/60 Hz earth
loops may occur. This problem can be solved by con-
necting one end of the screen to earth via a 100nF
capacitor (keeping leads short).

Cables for serial communication
Low-frequency noise currents between two frequency
converters can be eliminated by connecting one end
of the screen to terminal 61. This terminal is connected
to earth via an internal RC link. It is recommended to
use twisted-pair cables to reduce the differential mode
interference between the conductors.
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RFI switch

Mains supply isolated from earth:
If the frequency converter is supplied from an isolated
mains source (IT mains) or TT/TN-S mains with groun-
ded leg, the RFI switch is recommended to be turned

off (OFF)1). For further reference, see IEC 364-3. In
case optimum EMC performance is needed, parallel
motors are connected or the motor cable length is
above 25 m, it is recommended to set the switch in ON
position.
In OFF position, the internal RFI capacities (filter ca-
pacitors) between the chassis and the intermediate
circuit are cut off to avoid damage to the intermediate
circuit and to reduce the earth capacity currents (ac-
cording to IEC 61800-3).
Please also refer to the application note VLT on IT
mains, MN.90.CX.02. It is important to use isolation
monitors that are capable for use together with power
electronics (IEC 61557-8).

NB!
The RFI switch is not to be operated with
mains connected to the unit. Check that
the mains supply has been disconnected
before operating the RFI switch.

NB!
Open RFI switch is only allowed at factory
set switching frequencies.

NB!
The RFI switch connects the capacitors
galvanically to earth.

The red switches are operated by means of e.g. a
screwdriver. They are set in the OFF position when
they are pulled out and in ON position when they are
pushed in. Factory setting is ON.

Mains supply connected to earth:
The RFI switch must be in ON position in order for the
frequency converter to comply with the EMC standard.

1) Not possible with 5042-5602, 525-690 V units.

Position of RFI switches

Bookstyle IP 20
VLT 5001 - 5006 200 - 240 V
VLT 5001 - 5011 380 - 500 V

Compact IP 20/NEMA 1
VLT 5001 - 5006 200 - 240 V
VLT 5001 - 5011 380 - 500 V
VLT 5001 - 5011 525 - 600 V
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Compact IP 20/NEMA 1
VLT 5008 200 - 240 V
VLT 5016 - 5022 380 - 500 V
VLT 5016 - 5022 525 - 600 V

Compact IP 20/NEMA 1
VLT 5011 - 5016 200 - 240 V
VLT 5027 - 5032 380 - 500 V
VLT 5027 - 5032 525 - 600 V

Compact IP 20/NEMA 1
VLT 5022 - 5027 200 - 240 V
VLT 5042 - 5102 380 - 500 V
VLT 5042 - 5062 525 - 600 V

Compact IP 54
VLT 5001 - 5006 200 - 240 V
VLT 5001 - 5011 380 - 500 V
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Compact IP 54
VLT 5008 - 5011 200 - 240 V
VLT 5016 - 5027 380 - 500 V

Compact IP 54
VLT 5016 - 5027 200 - 240 V
VLT 5032 - 5062 380 - 500 V

Compact IP 54
VLT 5072 - 5102 380 - 500 V

All enclosure types
VLT 5122-5552 380 - 500 V
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Control panel (LCP)

The front of the frequency converter features a control
panel - LCP (Local Control Panel), which makes up a
complete interface for operation and monitoring of the
VLT 5000 Series.
The control panel is detachable and can - as an alter-
native - be installed up to 3 metres away from the
frequency converter, e.g. on a front panel, by means
of a mounting kit option.
The functions of the control panel can be divided into
three groups:

• display

• keys for changing program parameters

• keys for local operation

All data are indicated by means of a 4-line alpha-nu-
meric display, which in normal operation is able to
show 4 measurements and 3 operating conditions
continuously. During programming, all the information
required for quick, effective parameter Setup of the
frequency converter will be displayed. As a supple-
ment to the display, there are three LEDs for voltage
(power or 24 V external), warning and alarm.
All program parameters of the frequency converter can
be changed immediately from the control panel, unless
this function has been blocked via parameter 018.

Control panel - display

The LCD-display has rear lighting and a total of 4 al-
pha-numeric lines together with a box that shows the
direction of rotation (arrow) and the chosen Setup as
well as the Setup in which programming is taking place
if that is the case.

12345678 SETUP

1

12345678901234567890

12345678901234567890

12345678901234567890

175ZA
443.10

1st line

2nd line

3rd line

4th line

1st line shows up to 3 measurements continuously in
normal operating status or a text which explains the 2
nd line.

2nd line shows a measurement with related unit con-
tinuously, regardless of status (except in the case of
alarm/warning).

3rd line is normally blank and is used in the menu
mode to show the selected parameter number or pa-
rameter group number and name.

4th line is used in operating status for showing a status
text or in data change mode for showing the mode or
value of the selected parameter.

An arrow indicates the direction of rotation of the mo-
tor. Furthermore, the Setup which has been selected
as the Active Setup in parameter 004 is shown. When
programming another Setup than the Active Setup, the
number of the Setup which is being programmed will
appear to the right. This second Setup number will
flash.

Control panel - LEDs

At the bottom of the control panel is a red alarm LED
and a yellow warning LED, as well as a green voltage
LED.

If certain threshold values are exceeded, the alarm
and/or warning LED lights up together with a status
and alarm text on the control panel.
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The voltage LED is activated when the frequency con-
verter receives voltage, or 24 V external supply; at the
same time the rear lighting of the display will be on.

Control panel - control keys

The control keys are divided into functions. This
means that the keys between display and indicator
lamps are used for parameter Setup, including choice
of display indication during normal operation.

Keys for local control are found under the indicator
LEDs.

Control key functions

[DISPLAY / STATUS] is used for selecting
the mode of display or for changing back to
Display mode from either the Quick menu
mode or the Menu mode.
[QUICK MENU]  is used for programming
the parameters that belong under the Quick
menu mode. It is possible to switch directly
between Quick menu mode and Menu
mode.
[MENU] is used for programming all param-
eters. It is possible to switch directly between
Menu mode and Quick menu mode.

[CHANGE DATA  ] is used for changing the
parameter selected either in the Menu mode
or the Quick menu mode.

[CANCEL] is used if a change of the selec-
ted parameter is not to be carried out.

[OK] is used for confirming a change of the
parameter selected.

[+/-] is used for selecting parameter and for
changing the chosen parameter or for chang-
ing the read out in line 2.
[<>] is used for selecting group and to move
the cursor when changing numerical param-
eters.

[STOP / RESET]  is used for stopping the
motor connected or for resetting the frequen-
cy converter after a drop-out (trip). Can be
selected via parameter 014 to be active or
inactive. If stop is activated, line 2 will flash,
and [START] must be activated.
[JOG] overrides the output frequency to a
preset frequency while the key is kept down.
Can be selected via parameter 015 to be ac-
tive or inactive.
[FWD / REV]  changes the direction of rota-
tion of the motor, which is indicated by means
of the arrow on the display although only in
Local. Can be selected via parameter 016 to
be active or inactive.
[START] is used for starting the frequency
converter after stop via the "Stop" key. Is al-
ways active, but cannot override a stop com-
mand given via the terminal strip.

NB!
If the keys for local control have been se-
lected as active, they will remain active
both when the frequency has been set for
Local Control and for  Remote Control via
parameter 002, although with the excep-
tion of [Fwd/rev], which is only active in
Local operation.

NB!
If no external stop function has been se-
lected and the [Stop] key has been selec-
ted as inactive, the motor can be started
and can only be stopped by disconnecting
the voltage to the motor.

Control panel - display read-outs

The display read-out state can be varied - see the list
below - depending on whether the frequency converter
is in normal operation or is being programmed.
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Display mode

In normal operation, up to 4 different operating varia-
bles can be indicated continuously: 1.1 and 1.2 and
1.3 and 2, and in line 4 the present operating status or
alarms and warnings that have arisen.

195N
A

113.10VAR 2 SETUP

1

STATUS

VAR 1.1 VAR 1.2 VAR 1.3

Display mode - selection of read-outstate

There are three options in connection with the choice
of read-out state in the Display mode - I, II and III. The
choice of read-out state determines the number of op-
erating variables read out.

Read-out state: I: II: III:
Line 1 Description for

operating varia-
ble in line 2

Data value for 3
operating varia-
bles in line 1

Description for 3
operating varia-
bles in line 1

The table below gives the units linked to the variables
in the first and second line of the display.

Operating variable: Unit:
Reference [%]
Reference [unit]
Feedback [unit]
Frequency [Hz]
Frequency x scaling [-]

Motor current [A]
Torque [%]
Power [kW]
Power [HP]
Output energy [kWh]
Motor voltage [V]
DC-link voltage [V]
Motor thermal load [%]
VLT thermal load [%]
Hours run [Hours]
Input status, dig. Input [Binary code]
Input status, analogue terminal 53 [V]
Input status, analogue terminal 54 [V]
Input status, analogue terminal 60 [mA]
Pulse reference [Hz]
External reference [%]
Status word [Hex]
Brake effect/2 min. [kW]
Brake effect/sec. [kW]
Heat sink temp. [C]
Alarm word [Hex]
Control word [Hex]
Warning word 1 [Hex]
Extended status word [Hex]
Communication option card warning [Hex]
RPM [min-1]
RPM x scaling [ - ]
LCP Display text [ - ]

Operating variables 1.1 and 1.2 and 1.3 in the first line,
and operating variable 2 in the second line are selec-
ted via parameter 009, 010, 011 and 012.

• Read-out state I:

This read-out state is standard after starting up or after
initialisation.

50.0 Hz
FREQUENCY

MOTOR IS RUNNING

Line 2 gives the data value of an operating variable
with related unit, and line 1 provides a text which ex-
plains line 2, cf. table. In the example, Frequency has
been selected as variable via parameter 009. During
normal operation another variable can immediately be
read out by using the [+/-] keys.

• Read-out state II:

Switching between read-out states I and II is effected
by pressing the [DISPLAY / STATUS] key.

MOTOR IS RUNNING

50.0 Hz
24.3% 30.2% 13.8A

In this state, data values for four operating values are
shown at the same time, giving the related unit, cf. ta-
ble. In the example, Reference, Torque, Current and
Frequency are selected as variables in the first and
second line.

• Read-out state III:

This read-out state can be held as long as the [DIS-
PLAY/STATUS] key is pressed. When the key is re-
leased, the SYSTEM switches back to Read-out state
II, unless the key is pressed for less that approx. 1 sec.,
in which case the SYSTEM always reverts to Read-out
state I.

50.0 Hz SETUP

1

MOTOR IS RUNNING

REF% TORQUE CURR A

This is where parameter names and units for operating
variables in the first and second line are given - oper-
ating variable 2 remains unchanged.
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• Display state IV:

This display state can be produced during operation if
another setup is to be changed without stopping the
frequency converter. This function is activated in pa-
rameter 005, Programming Setup.

MOTOR IS RUNNING

50.0 Hz
24.3% 30.2% 13.8A

The selected programming setup number will flash to
the right of the active setup.

Parameter Setup

The VLT 5000 Series can be used for practically all
assignments, which is why the number of parameters
is quite large. Also, this series offers a choice between
two programming modes - a Menu mode and a Quick
menu mode.
The former provides access to all parameters. The lat-
ter takes the user through a few parameters which
make it possible in most cases to start operating the
frequency converter.
Regardless of the mode of programming, a change of
a parameter will take effect and be visible both in the
Menu mode and in the Quick menu mode.

Structure for the Quick menu mode versus the
Menu mode

In addition to having a name, each parameter is linked
up with a number which is the same regardless of the
programming mode. In the Menu mode, the parame-
ters are divided into groups, with the first digit of the
parameter number (from the left) indicating the group
number of the parameter in question.

• The quick menu takes the user through a
number of parameters that may be enough to
get the motor to run nearly optimally, if the
factory setting for the other parameters takes
the desired control functions into account, as
well as the configuration of signal inputs/out-
puts (control terminals).

• The Menu mode makes it possible to select
and change all parameters at the user's op-
tion. However, some parameters will be
"missing", depending on the choice of con-
figuration (parameter 100), e.g. open loop
hides all the P.I.D. parameters.

Quick Setup

The Quick Setup starts with pressing the [QUICK
MENU] key, which brings out the following read-out on
the display:

50.0 HZ
001 LANGUAGE

ENGLISH

QUICK MENU 1 OF 13

At the bottom of the display, the parameter number
and name are given together with the status/value of
the first parameter under Quick Setup. The first time
the [Quick Menu] key is pressed after the unit has been
switched on, the read-outs always start at pos. 1 - see
table below.

Parameter selection

The selection of parameter is effected by means of the
[+/-] keys. The following parameters are accessible:

Pos.: No.: Parameter: Unit:
1 001 Language  
2 102 Motor output [kW]]
3 103 Motor voltage [V]
4 104 Motor frequency [Hz]
5 105 Motor current [A]
6 106 Rated motor speed [rpm]
7 107 Automatic motor adaptation,

AMA
 

8 204 Minimum reference [Hz]
9 205 Maximum reference [Hz]
10 207 Ramp-up time 1 [sec.]
11 208 Ramp-down time 1 [sec.]
12 002 Local/remote control  
13 003 Local reference  

Menu mode

The Menu mode is started by pressing the [MENU]
key, which produces the following read-out on the dis-
play:

50.0 Hz
FREQUENCY

0  KEYB.&DISPLAY

Line 3 on the display shows the parameter group num-
ber and name.
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Parameter selection

In the Menu mode the parameters are divided into
groups. Selection of parameter group is effected by
means of the [<>] keys.
The following parameter groups are accessible:

Group no. Parameter group:
0 Operation & Display
1 Load & Motor
2 References & Limits
3 Inputs & Outputs
4 Special functions
5 Serial communication
6 Technical functions
7 Application Options
8 Fieldbus Profile
9 Fieldbus Communication

When the desired parameter group has been selected,
each parameter can be chosen by means of the [+/-]
keys:

FREQUENCY

001 LANGUAGE

ENGLISH

50.0 Hz

The 3rd line of the display shows the parameter num-
ber and name, while the status/value of the selected
parameter are shown in line 4.

Changing data

Regardless of whether a parameter has been selected
under the Quick menu or the Menu mode, the proce-
dure for changing data is the same.
Pressing the [CHANGE DATA] key gives access to
changing the selected parameter, following which the
underlining in line 4 will flash on the display.
The procedure for changing data depends on whether
the selected parameter represents a numerical data
value or a text value.

Changing a text value

If the selected parameter is a text value, the text value
is changed by means of the [+/-] keys.

50.0 Hz
FREQUENCY

001 LANGUAGE

ENGLISH

The bottom display line shows the text value that will
be entered (saved) when acknowledgement is given
[OK].

Change of group of numeric data values

If the chosen parameter represents a numeric data
value, the chosen data value is changed by means of
the [+/-] keys.

50.0 HZSETUP

1

FREQUENCY

102 MOTOR POWER
0.37 KW

SETUP

1

50.0 HZ
FREQUENCY

102 MOTOR POWER

0.55 KW

SETUP

1

The chosen data value is indicated by the digit flash-
ing.
The bottom display line shows the data value that will
be entered (saved) when signing off with [OK].

Infinitely variable change of numericdata value

If the chosen parameter represents a numeric data
value, a digit is first selected by means of the [<>] keys.

50.0 HzSETUP

1

FREQUENCY

130 START FREQUENCY

09.0 HZ

Then the chosen digit is changed infinitely variably by
means of the [+/-] keys:

50.0 HzSETUP

1

FREQUENCY

130 START FREQUENCY

10.0 HZ
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The chosen digit is indicated by the digit flashing. The
bottom display line shows the data value that will be
entered (saved) when signing off with [OK].

Changing of data value, step-by-step

Certain parameters can be changed step by step or
infinitely variably. This applies to Motor power (param-
eter 102), Motor voltage (parameter 103) and Motor
frequency (parameter 104).
The parameters are changed both as a group of nu-
meric data values and as numeric data values infinitely
variably.

Read out and programming of indexed parame-
ters

Parameters are indexed when placed in a rolling stack.
Parameter 615 - 617 contain a historical log which can
be read out. Choose the actual parameter, press the
[CHANGE DATA] key and use the [+] and [-] keys to
scroll through the log of values. During the read out
line 4 of the display will flash.

If a bus option is mounted in the drive, the program-
ming of parameter 915 - 916 needs to be carried
through in the following way:

Choose the actual parameter, press the [CHANGE
DATA] key and use the [+] and [-] keys to scroll through
the different indexed values. To change the value of
the parameter, select the indexed value and press the
[CHANGE DATA] key. Using the [+] and [-] keys the
value to be changed will flash. To accept the new set-
ting, press [OK], to abort, press [CANCEL].

Initialisation to factory setting

The frequency converter can be initialised to factory
settings in two ways.

Initialisation by parameter 620
- Recommended initialisation

• Select parameter 620

• Press [CHANGE]

• Select “Initialisation”

• Press the [OK] key

• Cut off the mains supply and wait until the
display turns off.

• Reconnect the mains supply - the frequency
converter is now reset.

This parameter initialises all except:
500 Serial communication address
501 Baud rate for serial communication
601-605 Operating data
615-617 Fault logs

Manual initialisation

• Disconnect from mains and wait until the dis-
play turns off.

• Press the following keys at the same time:
[Display/status]
[Change data]
[OK]

• Reconnecting the mains supply while press-
ing the keys.

• Release the keys

• The frequency converter has now been pro-
grammed for the factory setting.

This parameter initialises all except:
600-605 Operating data

NB!
Settings for serial communication and
fault logs are reset.
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Menu structure

175ZA446.11

DISPLAY MODE

MENU MODE QUICK MENU MODE

 DATA  CHANGE MODE

▲
▲

▲ ▲

▲

▲

▲▲

▲

Choice of
parameter

DATA MODE

Choice of
data value

Choice of
group

VAR 2
STATUS

VAR 1.1 VAR 1.2 VAR 1.3

50.0 HZ
FREQUENCY

0  KEYB.&DISPLAY

50.0 HZ
001 LANGUAGE

ENGLISH

FREQUENCY

001 LANGUAGE

ENGLISH

50.0 HZ
FREQUENCY

001 LANGUAGE

ENGLISH

50.0 HZ
001 LANGUAGE

ENGLISH

 DATA  CHANGE MODE

50.0 HZ

QUICK MENU 1 OF 13

QUICK MENU 1 OF 13
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Connection examples

Two wire start/stop

- Start/stop using terminal 18.
Parameter 302 =  Start [1]

- Quick-stop using terminal 27.
Parameter 304 =  Coasting stop inverted [0]

Pulse start/stop

- Stop inverted by means of terminal 16.
Parameter 300 = Stop inverted [2]

- Pulse start using terminal 18.
Parameter 302 = Pulse start [2]

- Jog by means of terminal 29.
Parameter 305 = Jog [5]

Setup change

- Selection of setup using terminals 32 and 33.
Parameter 306 =Selection of setup, lsb [10]
Parameter 307 = Selection of setup, msb [10]
Parameter 004 = Multi-setup [5].

Digital speed up/down

- Speed up and down using terminals 32 and
33.
Parameter 306 = Speed up [9]
Parameter 307 = Speed down [9]
Parameter 305 = Freeze reference [7].

Potentiometer reference

Parameter 308 = Reference [1]
Parameter 309 = Terminal 53, min. scaling
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Parameter 310 = Terminal 53, max. scaling

Two-wire transmitter

Parameter 314 = Reference [1], Feedback [2]
Parameter 315 = Terminal 60, min. scaling
Parameter 316 = Terminal 60, max. scaling

Current reference with speed feedback

Parameter 100 = Speed control, closed loop
Parameter 308 = Feedback [2]
Parameter 309 = Terminal 53, min. scaling
Parameter 310 = Terminal 53, max. scaling
Parameter 314 =  Reference [1]
Parameter 315 =  Terminal 60, min. scaling
Parameter 316 =  Terminal 60, max. scaling

Encoder connection

Parameter 306 = Encoder input B [24]
Parameter 307 = Encoder input A [25]

If an encoder is connected that only has one output to
Encoder input A [25], Encoder input B  [24] must be set
to No function [0].
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Application configuration

Using this parameter enables the choice of a configu-
ration (setting) of the frequency converter that fits the
application in which the frequency converter is to be
active.

NB!
First, the motor nameplate date must be
set in parameters 102-106.

There is a choice of the following configurations:

- Speed control, open loop

- Speed control, closed loop

- Process control, closed loop

- Torque control, open loop

- Torque control, speed feedback

The selection of special motor characteristics can be
combined with any application configuration.

Setting of parameters

Select Speed control, open loop if a normal speed ad-
justment without external feedback signals is required

(the internal slip compensation is operating) from mo-
tor or unit.
Set the following parameters in order shown:

Speed control, open loop:
Parameter: Setting: Data value:
100 Configuration Speed control, open loop [0]
200 Output frequency range/direction
201 Output frequency low limit Only if [0] or [2] in par. 200
202 Output frequency high limit
203 Reference/feedback range
204 Minimum reference Only if [0] in par. 203
205 Maximum reference

Select Speed control, closed loop if the application has
a feedback signal and the accuracy in  Speed control,
open loop is not sufficient or a full holding torque is
required.

Set the following parameters in order shown:

Speed control, closed loop (PID):
Parameter: Setting: Data value:
100 Configuration Speed control, closed loop [1]
200 Output frequency range/direction Output frequency low limit
201 Output frequency low limit
202 Output frequency high limit
203 Reference/feedback range
414 Minimum feedback Only if [0] or [2] in par. 200
415 Maximum feedback
204 Minimum reference Only if [0] in par. 203
205 Maximum reference
417 Speed PID proportional gain
418 Speed PID integration time
419 Speed PID differentiation time
420 Speed PID diff. gain limit
421 Speed PID lowpass filter time

Please be aware that the encoder loss function (pa-
rameter 346) will be active when parameter 100 is set
to Speed control, closed loop.
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Select Process control, closed loop if the application
has a feedback signal that is not directly related to mo-
tor speed (rpm/Hz), but units, such as temperature,

pressure, etc. Typical applications are pumps and
fans. Set the following parameters in the order shown:

Process control, closed loop (Process PID):
Parameter: Setting: Data value:
100 Configuration Process control, closed loop [3]
201 Output frequency low limit
202 Output frequency high limit
416 Process units Define the feedback and reference

input as described in the section 
PID for process control.

203 Reference/feedback range
204 Minimum reference Only if [0] in par. 203
205 Maximum reference
414 Minimum feedback
415 Maximum feedback
437 Process PID normal/inverse
438 Process PID anti-windup
439 Process PID start frequency
440 Process PID proportional gain
441 Process PID integration time
442 Process PID differentiation time Only used in high dynamic appli-

cations
443 Process PID diff. gain limit
444 Process PID lowpass filter

Select Torque control, open loop if PI control is re-
quired, to change the motor frequency in order to
maintain the torque reference (Nm).
This is relevant for winding and extrusion applications.

Torque control, open loop, is to be selected if the speed
direction is not to be changed during operation; this
means that either a positive or a negative torque ref-
erence is used at all times.
Set the following parameters in order shown:

Torque control, open loop:
Parameter: Setting: Data value:
100 Configuration Torque control, open loop [4]
200 Output frequency range/direction
201 Output frequency low limit
202 Output frequency high limit
203 Reference/feedback range
204 Minimum reference Only if [0] in par. 203
205 Maximum reference
414 Minimum feedback
415 Maximum feedback
433 Torque proportional gain
434 Torque integration time

Select Torque control, speed feedback, if an encoder
feedback signal is to be generated. This is relevant in
winder and extruder applications.

Torque control, speed feedback, is selected if it is to be
possible to change the speed direction, while at the
same time maintaining the torque reference.
Set the following parameters in order shown:
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Torque control, speed feedback:
Parameter: Setting: Data value:
100 Configuration Torque control, speed feedback [5]
200 Output frequency, range/direction
201 Output frequency, low limit
202 Output frequency, high limit
203 Reference/feedback range
204 Minimum reference Only if [0] in par. 203
205 Maximum reference
414 Minimum feedback
415 Maximum feedback
306 Encoder feedback, input B [24]
307 Encoder feedback, input A [25]
329 Encoder feedback, pulse/rev
421 Speed PID low-pass filter time
448 Gear ratio
447 Torque regulation, speed feed-

back
449 Friction loss

After Torque control, speed feedback, has been selec-
ted, the frequency converter should be calibrated to
ensure that the current torque equals the torque of the
frequency converter. For this to be ensured, a torque
gauge must be fitted to the shaft so as to enable ac-
curate adjustment of parameter 447, Torque compen-
sation , and parameter 449, Friction loss. It is
recommended to run an AMA before torque calibra-
tion. Proceed as follows before beginning to use the
system:

1. Fit a torque gauge to the shaft.

2. Start the motor with a positive torque refer-
ence and a positive direction of rotation.
Read the torque gauge.

3. Using the same torque reference, change the
direction of rotation from positive to negative.
Read the torque and adjust it to the same
level as for the positive torque reference and
direction of rotation. This can be done by
means of parameter 449, Friction loss.

4. Using a warm motor and approx. 50% load,
set parameter 447, Torque compensation, to
match the torque gauge. The frequency con-
verter is now ready for operation.

Select Special motor characteristics if the frequency
converter is to be adapted to a synchronous motor,
parallel motor operation or if slip- compensation is not
required.

Set the following parameters in order shown:

Special motor characteristics:
Parameter: Setting: Data value:
101 Torque characteristics Special motor characteristics [5] or [15]
432 + 431 F5 frequency/U5 voltage
430 + 429 F4 frequency/U4 voltage
428 + 427 F3 frequency/U3 voltage
426 + 425 F2 frequency/U2 voltage
424 + 423 F1 frequency/U1 voltage
422 U0 voltage
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Local and remote control

The frequency converter can be operated manually or
remotely. The following is a list of the functions/com-

mands given via the control panel, the digital inputs or
the serial communication port in the two situations
(modes).

If parameter 002 is set to Local [1]:

On the LCP, the following keys can be used for local control:
Key: Parameter: Data value:
   
[STOP] 014 [1] Enable
[JOG] 015 [1] Enable
[RESET] 017 [1] Enable
[FWD/REV] 016 [1] Enable
   
Set parameter 013 for LCP control and open loop [1] or LCP control as parameter 100 [3]:
   
1. Local reference is set in parameter 003; can be changed via the "+/-" keys.
2. Reversing can be effected by means of the [FWD/REV] key.
   
Set parameter 013 for LCP digital control and open loop [2] or LCP digital control as parameter 100 [4]:

For the above parameter setting, it is now possible to
control the frequency converter as follows:
Digital inputs:

1. Local reference set in parameter 003 can be
changed via the "+/-" keys.

2. Reset via digital terminal 16, 17, 29, 32 or 33.

3. Stop inverse via digital terminal 16, 17, 27,
29, 32 or 33.

4. Choice of Setup, lsb via digital terminal 16,
29 or 32.

5. Choice of Setup, msb via digital terminal 17,
29 or 33.

6. Ramp 2 via digital terminal 16, 17, 29, 32 or
33.

7. Quick-stop via digital terminal 27.

8. DC braking via digital terminal 27.

9. Reset and motor coasting stop via digital ter-
minal 27.

10. Motor coasting stop via digital terminal 27.

11. Reversing via digital terminal 19.

12. Choice of Setup, msb/speed up via digital
terminal 32.

13. Choice of Setup, lsb/speed down via digital
terminal 33.

The serial communication port:

1. Ramp 2

2. Reset

3. Choice of Setup, lsb

4. Choice of Setup, msb

5. Relay 01

6. Relay 04

If parameter 002 is set to Remote control [0]:
Key: Parameter: Data value:
[STOP] 014 [1]
[JOG] 015 [1]
[RESET] 017 [1]
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Control with brake function

The function of the brake is to limit the voltage in the
intermediate circuit when the motor is acting as a gen-
erator. This occurs, for example, when the load drives
the motor and the power enters the intermediate cir-
cuit. The brake is built up in the form of a chopper
circuit with the connection of an external brake resis-
tor. Placing the brake resistor externally offers the
following advantages:

- The brake resistor can be selected on the
basis of the application in question.

- The brake energy is dissipated outside the
control panel, i.e. where the energy can be
utilized.

- The electronics of the frequency converter
will not be overheated if the brake resistor is
overloaded.

The brake is protected against short-circuiting of the
brake resistor, and the brake transistor is monitored to
ensure that short-circuiting of the transistor is detec-
ted. By using a relay/digital output, the latter can be
used for protecting the brake resistor against over-
loading in connection with a fault in the frequency
converter.
In addition, the brake makes it possible to read out the
momentary power and the mean power for the latest
120 seconds, as well as to monitor that the power en-
ergizing does not exceed a monitoring limit selected
via parameter 402. In parameter 403 select the func-
tion to be carried out when the power transmitted to
the brake resistor exceeds the limit set in parameter
402.

NB!
Monitoring of the brake power is not a
safety function; a thermal switch is re-
quired for that purpose. The brake resistor
circuit is not earth leakage protected.

Selection of Brake Resistor

In order to select the right brake resistor, it must be
known how often to brake and by how much power
braking is effected.

The resistor ED is an indication of the duty cycle at
which the resistor is working.

The resistor ED is calculated as follows:

ED (dutycycle) = tb
T cycle

where tb is the braking time in seconds and T cycle is
the total cycle time.

The maximum permissible load on the brake resistor
is stated as a peak power at a given ED. The following
example and formula apply to VLT 5000 only. The
peak power can be calculated on the basis of the high-
est brake resistance required for braking:

PPEAK = PMOTOR x MBR(%) x • MOTOR x • VLT [W]

where MBR(%) is a percentage of the rated torque.
The brake resistance is calculated as follows:

RREC = U 2 DC
PPEAK

The brake resistance depends on the intermediate cir-
cuit voltage (UDC).
The brake will be active at the following voltages:

• 3 x 200-220 V: 397 V

• 3 x 380-500 V: 822 V

• 3 x 525-600 V: 943 V

• 3 x 525-690 V: 1084 V

NB!
The brake resistor used must be rated to
430 Volts, 850 Volts, 960 Volts or 1100
Volts, unless Danfoss brake resistors are
used.

RREC is the resistance recommended by Danfoss, i.e.
one that guarantees the user that the frequency con-
verter is able to brake at the highest braking torque
(Mbr) of 160%.
•motor is typically at 0.90, while •VLT is typically at 0.98.
RREC at 160% braking torque can be written as:

RREC = 111.684
PMOTOR

at 200 V

RREC = 478.801
PMOTOR

at 500 V

RREC = 630.137
PMOTOR

at 600 V

RREC = 855.868
PMOTOR

at 690 V

P motor in kW.
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NB!
The max. brake resistance selected
should have an ohmic value max. 10%
lower than that recommended by Dan-
foss. If a brake resistor with a higher ohm-
ic value is selected, the 160% braking
torque will not be achieved and there is a
risk that the frequency converter will cut
out for safety reasons. For further infor-

mation, please consult Brake Resistor In-
struction MI.90.FX.YY.

NB!
If a short circuit in the brake transistor oc-
curs, power dissipation in the brake resis-
tor can only be prevented by using a
mains switch or contactor to disconnect
the mains for the frequency converter.
(The contactor can be controlled by the
frequency converter).

References - single references

Using a single reference, only one active reference
signal is connected, either in the form of an external or
in the form of a preset (internal) reference.
The external reference can be voltage, current, fre-
quency (pulse) or binary via the serial port. Two ex-
amples are given below of the way the single
references are handled by VLT 5000 Series.

Example 1:
External reference signal = 1 V (min) - 5 V (max)
Reference = 5 Hz - 50 Hz
Configuration (parameter 100) - Speed control, open
loop.

   U/f on terminal 53, 54
or 60. f (pulse) on ter-
minal 17 or 29 binary
(serial port).

 

/ External
Single ref.    
 \ Preset references (par.215-218)

Setting:
Parameter: Setting: Data value:
100 Configuration Speed control, open loop [0]
308 Funct. of analogue input Reference [1]
309 Min. reference signal Min. 1 V
310 Max. reference signal Max. 5 V
203 Reference range Reference range Min - Max [0]
204 Minimum reference Min. reference 5 (Hz)
205 Maximum reference Max. reference 50 (Hz)
The following can be used: - Catch-up/slow-down via digital input terminals 16,17, 29, 32 or 33
 - Freeze reference via digital input terminals 16,17, 29, 32 or 33.
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Example 2:
External reference signal = 0 V (min) - 10 V (max)
Reference = -50 Hz ccw - 50 Hz cw
Configuration (parameter 100) =Speed control, open
loop.

Setting:
Parameter: Setting: Data value:
100 Configuration Speed control, open loop [0]
308 Funct. of analogue input Reference [1]
309 Min. reference signal Min. 0 V
310 Max. reference signal Max. 10 V
203 Reference range Reference range - Max - + Max [1]
205 Max. reference 100 Hz
214 Reference type Sum [0]
215 Preset reference -50%
200 Output frequency range/direction Both directions, 0-132 Hz [1]

The following can be used:
- Catch-up/slow-down via digital input terminals 16,17, 29, 32 or
33

 - Freeze reference via digital input terminals 16,17, 29, 32 or 33.
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References - multi-references

If the multi-reference is used, two or more reference
signals are connected, either in the form of external or
preset reference signals. Via parameter 214 these can
be combined in three different ways:

 / Sum
Multi-ref. – Relative
 \ External/preset

In the following, each reference type (sum, relative and
external/preset) is shown:

SUM
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RELATIVE
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EXTERNAL/PRESET
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Automatic Motor Adaptation, AMA

Automatic motor adaptation is a test algorithm that
measures the electrical motor parameters at a motor
standstill. This means that AMA itself does not supply
any torque.
AMA is useful when commissioning systems, where
the user wants to optimise the adjustment of the fre-
quency converter to the motor applied. This feature is
used in particular where the factory setting does not
adequately cover the motor in question.
There are two motor parameters that are of primary
significance in automatic motor adaptation: the stator
resistance, Rs, and the reactance at normal magnet-
ising level, Xs. Parameter 107 allows a choice of au-
tomatic motor adaptation, with determination of both
Rs and Xs, or reduced automatic motor adaptation
with determination of only Rs.
The duration of a total automatic motor adaptation var-
ies from a few minutes on small motors to more than
10 minutes on large motors.

Limitations and preconditions:

• For AMA to be able to determine the motor
parameters optimally, the correct nameplate
data for the motor connected to the frequency
converter must be entered in parameters 102
to 106.

• For the best adjustment of the frequency con-
verter, it is recommended to carry out AMA
on a cold motor. Repeated AMA runs may
lead to a heating of the motor that will result
in an increase of the stator resistance, Rs.

• AMA can only be carried out if the rated motor
current is minimum 35% of the rated output
current of the frequency converter. AMA can
be carried out up to one oversize motor.

• If a LC filter is inserted between the frequency
converter and the motor, it will only be pos-
sible to carry out a reduced test. If an overall
setting is required, remove the LC filter while
running a total AMA. After completion of the
AMA reinsert the LC filter.

• If motors are coupled in parallel only use re-
duced AMA if any.

• When using synchronous motors it is only
possible to make a reduced AMA.

• Long motor cables can have an effect on the
implementation of the AMA function if their
resistance is bigger than the stator resistance
of the motor.

How to perform an AMA

1. Press the [STOP/RESET] key

2. Set motor nameplate data in parameters 102
to 106

3. Select whether a total [ENABLE (RS,XS)]or
a reduced [ENABLE RS] AMA is required in
parameter 107

4. Connect terminal 12 (24 VDC) to terminal 27
on the control card

5. Press the [START] key or connect terminal
18 (start) to terminal 12 (24 VDC) to start the
automatic motor adaptation.

Now the automatic motor adaptation goes through four
tests (for reduced AMA only the first two tests). The
different tests can be followed in the display as dots
after the text WORKING in parameter 107:

1. Initial error check where nameplate data and
physical errors are checked. Display shows
WORKING.

2. DC test where the stator resistance is esti-
mated. Display shows WORKING..

3. Transient test where the leakage inductance
is estimated. Display shows WORKING...

4. .AC test where the stator reactance is esti-
mated. Display shows WORKING....

NB!
AMA can only be carried out if there are
no alarms during tuning.

Discontinue AMA

If the automatic motor adaptation is to be discontinued,
press the [STOP/RESET] key or disconnect terminal
18 from terminal 12.

The automatic motor adaptation ends up with one of
the following messages after the test:

Warnings and alarm messages

ALARM 21
Auto-optimisation OK
Press the [STOP/RESET] key or disconnect terminal
18 from terminal 12. This alarm indicates that the AMA
is OK and that the drive is correctly adapted to the mo-
tor.

ALARM 22
Auto-optimisation not OK
[AUTO MOTOR ADAPT OK]
A fault has been found during automatic motor adap-
tation. Press the [STOP/RESET] key or disconnect
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terminal 18 from terminal 12. Check the possible
cause to the fault related to the alarm message given.
The figure after the text is the error code, which can be
seen in the fault log in parameter 615. Automatic motor
adaptation does not update parameters. You may
choose to run a reduced automatic motor adaptation.

CHECK P.103,105 [0]
[AUTO MOT ADAPT FAIL] Parameter 102, 103 or
105 has a wrong setting. Correct the setting and start
AMA all over.

LOW P.105 [1]
The motor is too small for AMA to be carried out. If
AMA is to be enabled, the rated motor current (param-
eter 105) must be higher than 35% of the rated output
current of the frequency converter.

ASYMMETRICAL IMPEDANCE [2]
AMA has detected an asymmetrical impedance in the
motor connected to the system. The motor could be
defective.

MOTOR TOO BIG [3]
The motor connected to the system is too big for AMA
to be carried out. The setting in parameter 102 does
not match the motor used.

MOTOR TOO SMALL [4]
The motor connected to the system is too small for
AMA to be carried out. The setting in parameter 102
does not match the motor used.

TIME OUT [5]
AMA fails because of noisy measuring signals. Try to
start AMA all over a number of times, until AMA is car-
ried out. Please note that repeated AMA runs may heat
the motor to a level where the stator resistance RS is
increased. In most cases, however, this is not critical.

INTERRUPTED BY USER [6]
AMA has been interrupted by the user.

INTERNAL FAULT [7]
An internal fault has occurred in the frequency con-
verter. Contact your Danfoss supplier.

LIMIT VALUE FAULT [8]
The parameter values found for the motor are outside
the acceptable range within which the frequency con-
verter is able to work.

MOTOR ROTATES [9]
The motor shaft rotates. Make sure that the load is not
able to make the motor shaft rotate. Then start AMA
all over.

WARNING 39 - 42
A fault have been encountered during automatic motor
adaptation. Check the possible fault causes in accord-
ance with the warning message. Press the [CHANGE
DATA key and select "CONTINUE" if AMA is to con-
tinue despite the warning or press the [STOP/RESET]
key or disconnect terminal 18 from terminal 12 to dis-
continue AMA.

WARNING: 39
CHECK P.104,106
The setting of parameter 102, 104 or 106 is probably
wrong. Check the setting and choose `Continue' or
`Stop'.

WARNING: 40
CHECK P.103,105
The setting of parameter 102, 103 or 105 is probably
wrong. Check the setting and choose `Continue' or
`Stop'.

WARNING: 41
MOTOR TOO BIG
The motor used is probably too big for AMA to be car-
ried out. The setting in parameter 102 may not match
the motor. Check the motor and choose `Continue' or
`Stop'.

WARNING: 42
MOTOR TOO SMALL
The motor used is probably too small for AMA to be
carried out. The setting in parameter 102 may not
match the motor. Check the motor and choose `Con-
tinue' or `Stop'.
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Mechanical brake control

For hoisting applications, it is necessary to be able to
control an electro-magnetic brake.
For controlling the brake, a relay output (01 or 04) is
required. This output must be kept closed (voltage-
free) during the time when the frequency converter is
not able to `hold' the motor, e.g. because of too high
load. In parameter 323 or 326 (relay outputs 01, 04),
select Mechanical brake control [32] or Extended me-
chanical brake control [34] for applications with an
electro-magnetic brake.
During start/stop and ramp-down, the output current is
monitored. If Mechanical brake control [32] is selected
and the current is below the level selected in parame-
ter 223 Warning: Low current, the mechanical brake is
closed (voltage-free).
As a point of departure, a current can be selected
which is approx. 70% of the magnetising current. Pa-
rameter 225 Warning: Low frequency states the fre-
quency during ramp-down at which the mechanical
brake is to close again.

If Extended mechanical brake control [34] is selected
the mechanical brake is closed (voltage-free) during
start until the output current is above the level selected
in parameter 223 Warning: Low Current.
During stop mechanical brake is released until the fre-
quency is below the level selected in parameter 225 
Warning: Low frequency.
Notice by  Extended mechanical brake control [34] that
the brake does not close if the output current gets un-
der parameter 223  Warning: Low current.
Nor does a current low level warning appear.

In extended mechanical brake mode an overcurrent
trip (alarm 13) can be reset by an externally reset.

If the frequency converter is brought into an alarm
condition or an overcurrent or overvoltage situation,
the mechanical brake will immediately cut in.

NB!
The application shown is only for hoisting
without counterweight.

Control of mechanical brake:
Parameter: Setting: Data value:
323 Relay 01 or par. 326 relay 04 Mechanical brake control [32]
323 Relay 01 or par. 326 relay 04 Extended mechanical brake control [34]
223 Warning: Low current approx. 70% of magnetising current1)

225 Warning: Low frequency 3-5 Hz 2)

122 Function at stop Pre-magnetisation [3]
120 Start delay time 0.1-0.3 sec.
121 Start function Start frequency/voltage clockwise3) [3]
130 Start frequency Set to slip frequency

131 Initial voltage
The voltage must be corresponding to the frequency that has been set in
parameter 130.

1. During start and stop, the current limit in pa-
rameter 223 decides the switching level.

2. This value indicates the frequency during
ramp-down at which the mechanical brake is
to be closed again. This assumes that a stop
signal has been given.

3. It must be ensured that the motor starts clock-
wise (hoist), since otherwise the frequency
converter may drop the load. Switch U, V, W
connections, if required.
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PID for process control

Feedback
The feedback signal must be connected to a terminal
on the frequency converter. Use the list below to de-
cide which terminal is to be used and which parame-
ters are to be programmed.

Feedback type Terminal Parameters
Pulse 33 307
Voltage 53 308, 309, 310
Current 60 314, 315, 316

Furthermore, the minimum and maximum feedback
(parameters 414 and 415) must be set to a value in the
process unit that corresponds to the minimum and
maximum value on the terminal.
Select process unit in parameter 416.

Reference
A minimum and a maximum reference can be set (204
and 205), which limit the sum of all references. The
reference range cannot exceed the feedback range.
If one or several setpoint references are required, the
simplest way is to set such reference directly in pa-
rameters 215 to 218. Select between the preset refer-
ences by connecting terminals 16, 17, 29, 32 and/or
33 to terminal 12. Which terminals that are used de-
pends on the choice made in the parameters of the
various terminals (parameters 300, 301, 305, 306 and/
or 307). Use the table below when selecting preset
references.

 Preset ref. msb Preset ref. lsb
Preset ref. 1
(par. 215)

0 0

Preset ref. 2
(par. 216)

0 1

Preset ref. 3
(par. 217)

1 0

Preset ref. 4
(par. 218)

1 1

If an external reference is required, this can either be
an analogue or a pulse reference. If current is used as
a feedback signal, only voltage can be used as an an-
alogue reference. Use the following list to decide which
terminal to use and which parameters to program.

Reference type Terminal Parameters
Pulse 17 or 29 301 or 305
Voltage 53 or 54 308, 309, 310 or

311, 312, 313
Current 60 314, 315, 316

Relative references can be programmed. A relative
reference is a percentage value (Y) of the sum of the
external references (X). This percentage value is add-

ed to the sum of the external references, which pro-
duces the active reference (X + XY). See section
Handling of multi references.
If relative references are to be used, parameter 214 is
to be set to Relative [1]. This makes the preset refer-
ences relative. Furthermore,  Relative reference [4] can
be programmed on terminal 54 and/or 60. If an exter-
nal relative reference is selected, the signal on the
input will be a percentage value of the full range of the
terminal. The relative references are added with signs.

NB!
Terminals that are not in use should pref-
erably be set to No function [0].

Inverse control
If the drive has to react with increasing speed on and
increasing feedback, Inverse must be selected in pa-
rameter 437. Normal control means that the motor
speed decreases when the feedback signal increases.

Anti Windup
The process controller comes with the anti windup
function in active position. This function ensures that
when either a frequency limit or a torque limit is
reached, the integrator will be set to a gain that corre-
sponds to the actual frequency. This avoids integrating
on an error that cannot in any case be compensated
for by means of a speed change. This function can be
disabled in parameter 438.

Start-up conditions
In some applications, optimum setting of the process
controller will mean that it takes an excessive time for
the desired process value to be reached. In such ap-
plications it might be an advantage to fix a motor
frequency to which the frequency converter is to bring
the motor before the process controller is activated.
This is done by programming a Process PID start fre-
quency in parameter 439.

Differentiator gain limit
If there are quick changes in reference or feedback in
a given application - which means that the error
changes swiftly - the differentiator may soon become
too dominant. This is because it reacts to changes in
the error. The quicker the error changes, the stronger
the differentiator gain is. The differentiator gain can
thus be limited to allow setting of the reasonable dif-
ferentiation time for slow changes and a suitably quick
gain for quick changes. This is done in parameter 443,
Process PID Differentiator gain limit.

Lowpass filter
If there are oscillations of the current/voltage feedback
signal, these can be dampened by means of a lowpass
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filter. Set a suitable lowpass filter time constant. This
time constant represents the limitfrequency of the rip-
ples occurring on the feedback signal. If the lowpass
filter has been set to 0.1s, the limit frequency will be
10 RAD/sec., corresponding to (10/2 x ) = 1.6 Hz.
This will mean that all currents/voltages that vary by
more than 1.6 oscillations per second will be removed
by the filter. In other words, control will only be carried
out on a feedback signal that varies by a frequency of
less than 1.6 Hz. Choose a suitable time constant in
parameter 444,  Process PID Lowpass filter.

Optimisation of the process controller
The basic settings have now been made; all that needs
to be done is to optimise the proportional gain, the in-
tegration time and the differentiation time (parameters
440, 441, 442). In most processes, this can be done
by following the guidelines given below.

1. Start the motor

2. Set parameter 440 (proportional gain) to 0.3
and increase it until the feedback signal again
begins to vary continuously. Then reduce the
value until the feedback signal has stabilised.
Now lower the proportional gain by 40-60%.

3. Set parameter 441 (integration time) to 20s
and reduce the value until the feedback sig-
nal again begins to vary continuously. In-
crease the integration time until the feedback
signal stabilises, followed by an increase of
15-50%.

4. Only use parameter 442 for very fast-acting
systems only (differentiation time). The typi-
cal value is four times the set integration time.
The differentiator should only be used when
the setting of the proportional gain and the
integration time has been fully optimised.

NB!
If necessary, start/stop can be activated a
number of times in order to provoke a var-
iation of the feedback signal.

See also the examples of connection given in the De-
sign Guide.

PID for speed control

Feedback
Use the list below to decide which terminal to use for
the feedback signal and which parameters to program.

Feedback type Terminal Parameters
Pulse 32 306
Pulse 33 307
Feedback pulse/
rev.

 329

Voltage 53 308, 309, 310
Current 60 314, 315, 316

Furthermore, the minimum and maximum feedback
(parameters 414 and 415) are to be set to values in the
process unit that correspond to the actual minimum
and maximum process feedback values and units. The
minimum feedback cannot be set to a value lower than
0. Choose unit in parameter 416.

Reference
A minimum and a maximum reference can be set (204
and 205) which limit the sum of all references. The
reference range cannot exceed the feedback range.
If one or several preset references are required, the
simplest way of doing this is by setting such references
directly in parameters 215 to 218. Choose between the
preset references by connecting terminals
16,17,29,32 and/or 33 to terminal 12. Which of them
that are to be used depends on the choice in the pa-
rameters of the terminals in question (parameters 300,
301, 305, 306 and/or 307). The table below can be
used to select the preset references.

 Preset ref. msb Preset ref. lsb
Preset ref. 1
(par. 215)

0 0

Preset ref. 2
(par. 216)

0 1

Preset ref. 3
(par. 217)

1 0

Preset ref. 4
(par. 218)

1 1

If an external reference is required, this can either by
an analogue reference or a pulse reference. If current
is used as a feedback signal, voltage can be used as
an analogue reference. Use the list below to decide
which terminal to use and which parameters to pro-
gram.

Reference type Terminal Parameters
Pulse 17 or 29 301 or 305
Voltage 53 or 54 308, 309, 310 or

311, 312, 313
Current 60 314, 315, 316

Relative references can be programmed. A relative
reference is a percentage value (Y) of the sum of the
external references (X). This percentage value is add-
ed to the sum of the external references, which pro-

VLT® 5000 Series

90  MG.52.A3.02 - VLT® is a registered Danfoss trademark

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1285 of 1387



duces the active reference (X + XY). See drawing on
pages 62 and 63.
If relative references are to be used, parameter 214 is
to be set to Relative  [1]. This makes the preset refer-
ences relative. Furthermore, Relative reference [4] can
be programmed on terminal 54 and/or 60. If an exter-
nal relative reference is selected, the signal on the
input will be a percentage value of the full range of the
terminal. The relative references are added with signs.

NB!
Terminals that are not in use should pref-
erably be set to No function [0].

Differentiator gain limit
If there are quick changes in reference or feedback in
a given application - which means that the error
changes swiftly - the differentiator may soon become
too dominant. This is because it reacts to changes in
the error. The quicker the error changes, the stronger
the differentiator gain is. The differentiator gain can
thus be limited to allow setting of the reasonable dif-
ferentiation time for slow changes and a suitably quick
gain for quick changes. This is done in parameter 420,
Speed PID Differentiator gain limit.

Lowpass filter
If are oscillations of the current/voltage on the feed-
back signal, these can be dampened by means of a
lowpass filter. Set a suitable lowpass filter time con-
stant. This time constant represents the limit frequency
of the ripples occurring on the feedback signal. If the
lowpass filter has been set to 0.1s, the break frequency
will be 10 RAD/sec., corresponding to (10/2 x ) = 1.6
Hz. This will mean that all currents/voltages that vary
by more than 1.6 oscillations per second will be re-
moved by the filter.
In other words, control will only be carried out on a
feedback signal that varies by a frequency of less than
1.6 Hz. Choose a suitable time constant in parameter
421, Speed PID Lowpass filter.

Quick discharge

This function is only available in EB units (extended
with brake) of the following type:

• VLT 5001-5052, 200-240 V

• VLT 5001-5102, 380-500 V

• 5001-5062, 525-600 V

This function is used for discharging the capacitors in
the intermediate circuit after the mains supply has
been interrupted. This is a useful function for servicing

the frequency converter and/or the motor installation.
The motor must be stopped before quick discharge is
activated. If the motor acts as a generator, quick dis-
charge is not possible.

The quick discharge function can be selected via pa-
rameter 408. The function starts when the intermedi-
ate circuit voltage has dropped to a given value and
the rectifier has stopped.
In order to obtain the possibility of a quick discharge,
the frequency converter requires an external 24 V DC
supply to terminals 35 and 36, as well as a suitable
brake resistor on terminals 81 and 82.

For sizing of the discharge resistor for quick discharge,
see Brake Instructions MI.50.DX.XX.

NB!
Quick discharge is only possible if the fre-
quency converter has 24 Volts external
DC supply and if an external brake/dis-
charge resistor has been connected.

Before servicing the installation (frequen-
cy converter + motor), it must be checked
that the intermediate circuit voltage is be-
low 60 V DC. This is done by measuring
terminals 88 and 89, load-sharing.

NB!
The power dissipation during quick dis-
charge does not form part of the power
monitoring function, parameter 403.
When sizing resistors, this fact should be
taken into consideration.

175ZA447.10

Quick discharge
activated

Check 24 Volts
external DC supply

TRIP (RESET)

Q.DISCHARGING FAILED

No 24 Volts external
DC supply

Q.DISCHARGING FAILED

Timeout

Parameter 408 = [1]

Discharge

Discharge completed

POWER IS DISCHARGED

TRIP (RESET)

ALARM:33

ALARM:33

24 Volts external
DC supply OK

Start
Quick discharge
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Mains failure/quick discharge with mains failure
inverse

The first column in the table shows Mains failure , which
is selected in parameter 407. If no function is selected,
the mains failure procedure will not be carried out. If 
Controlled ramp-down [1] is selected, the frequency
converter will take the motor down to 0 Hz. If Enable
[1] has been selected in parameter 408, a quick dis-
charge of the intermediate circuit voltage will be car-
ried out after the motor has stopped.

Using a digital input, it is possible to activate mains
failure and/or quick discharge. This is done by select-

ing Mains failure inverse on one of the control terminals
(16, 17, 29, 32, 33). Mains failure inverse is active in the
logical '0' situation.

NB!
The frequency converter can be com-
pletely damaged if the Quick-discharge
function is repeated, using the digital input
while mains voltage is on.

Mains failure par.
407

Quick discharge par. 408 Mains failure inverse digital in-
put

Function

No function [0] Disable [0] Logical '0' 1
No function [0] Disable [0] Logical '1' 2
No function [0] Enable [1] Logical '0' 3
No function [0] Enable [1] Logical '1' 4

[1]-[4] Disable [0] Logical '0' 5
[1]-[4] Disable [0] Logical '1' 6
[1]-[4] Enable [1] Logical '0' 7
[1]-[4] Enable [1] Logical '1' 8

Function no. 1
Mains failure and quick discharge are not active.

Function no. 2
Mains failure and quick discharge are not active.

Function no. 3
The digital input activates the quick discharge function,
regardless of the intermediate circuit voltage level and
regardless of whether the motor is running.

Function no. 4
Quick discharge is activated when the intermediate
circuit voltage has dropped to a given value and the
inverters have stopped. See procedure on previous
page.
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Function no. 5
The digital input activates the mains failure function,
regardless of whether the unit receives any supply
voltage. See the different functions in parameter 407.

Function no. 6
The mains failure function is activated when the inter-
mediate circuit voltage has dropped to a given value.
The selected function in case of mains failure is se-
lected in parameter 407.

Function no. 7
The digital input activates both the quick discharge and
the mains failure function, regardless of the intermedi-
ate circuit voltage level and regardless of whether the
motor is running. First the mains failure function will be
active; subsequently there will be a quick discharge.

Function no. 8
Quick discharge and mains failure function are activa-
ted when the intermediate circuit level drops to a given
level.
First the mains failure function will be active; subse-
quently there will be a quick discharge.

Flying start

This function makes it possible to "catch" a motor that
is spinning freely and for the frequency converter to
take control of the motor speed. This function can be
enabled or disabled via parameter 445.

If flying start has been selected, there will be four sit-
uations in which the function is activated:

1. After a coast has been given via terminal 27.

2. After power-up.

3. If the frequency converter is in a trip state and
a reset signal has been given.

4. If the frequency converter releases the motor
because of a fault state and the fault disap-
pears before a trip, the frequency converter
will catch the motor and go back to the refer-
ence.

1. Flying start is active.

2. Flying start is active.

The search sequence for the spinning motor depends
on  Rotation, frequency/direction (parameter 200). If
only clockwise is selected, the frequency converter will
start looking from Maximum frequency (parameter 202)
down to 0 Hz. If the frequency converter does not find
the spinning motor during the search sequence, it will
carry out a DC braking so as to try to bring the speed
of the spinning motor down to 0 rpm. This requires that
the DC brake is active via parameters 125 and 126. If
Both directions is selected, the frequency converter will
first find out in which direction the motor rotates and
then search for the frequency. If the motor is not found,
the system assumes that the motor is at a standstill or
is rotating at a low speed, and the frequency converter
will start the motor in the normal way after searching.

VLT® 5000 Series
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3. The frequency converter trips and Flying start is ac-
tive.

4. The frequency converter momentarily releases the
motor. Flying start is activated and catches the motor
again.

Normal/high overload torque control,open loop

This function enables the frequency converter to per-
form a constant 100% torque, using an oversize motor.
The choice between a normal or a high overload tor-
que characteristic is made in parameter 101.

This is also where to choose between a high/normal
constant torque characteristic (CT) or a high/normal
VT torque characteristic

If a high torque characteristic is chosen, a rated motor
with the frequency converter obtains up to 160% tor-
que for 1 min. in both CT and VT. If a normal torque
characteristic is chosen, an oversize motor allows up
to 110% torque performance for up to 1 min. in both
CT and VT. This function is used mainly for pumps and
fans, since these applications do not require an over-
load torque.

The advantage of choosing a normal torque charac-
teristic for an oversize motor is that the frequency

converter will be able constantly to yield 100% torque,
without derating as a result of a bigger motor.

NB!
This function cannot  be chosen for VLT
5001-5006, 200-240 Volts, and VLT
5001-5011, 380-500 Volts.

Internal current regulator

The VLT 5000 features an integral current limit regu-
lator which is activated when the motor current, and
thus the torque, is higher than the torque limits set in
parameter 221 and 222.
When VLT 5000 Series is at the current limit during
motor operation or regenerative operation, the fre-
quency converter will try to get below the preset torque
limits as quickly as possible without losing control of
the motor.
While the current regulator is active, the frequency
converter can only be stopped by means of terminal 27
if set to Coasting stop, inverse [0] or Reset and coasting
stop, inverse [1]. A signal on terminals 16-33 will  not
be active until the frequency converter has moved
away from the current limit.
Please note that the motor will not use the ramp-down
time, since terminal 27 must be programmed for
Coasting stop, inverse [0] or Reset and coasting stop,
inverse [1].

Programming of Torque limit and stop

In applications with an external electro-mechanical
brake, such as hoisting applications, it is possible to
stop the frequency converter via a `standard' stop
command, while at the same time activating the exter-
nal electro-mechanical brake.
The example given below illustrates the programming
of frequency converter connections.
The external brake can be connected to relay 01 or 04,
see Control of mechanical brake on page 66. Program
terminal 27 to Coasting stop, inverse [0] or Reset and
coasting stop, inverse [1], as well as terminal 42 to
Torque limit and stop [27].
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Description:
If a stop command is active via terminal 18 and the
frequency converter is not at the torque limit, the motor
will ramp down to 0 Hz.
If the frequency converter is at the torque limit and a
stop command is activated, terminal 42 Output (pro-
grammed to  Torque limit and stop [27]) will be activa-
ted. The signal to terminal 27 will change from 'logic 1'
to 'logic 0' and the motor will start coasting.

- Start/stop via terminal 18.
Parameter 302 =  Start [1].

- Quickstop via terminal 27.
Parameter 304 =  Coasting stop, inverse [0].

- Terminal 42 Output
Parameter 319 =  Torque limit and stop [27].

- Terminal 01 Relay output
Parameter 323 =  Mechanical brake control
[32].

VLT® 5000 Series
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Parameters - Operation and Display

001 Language

(LANGUAGE)

Value:

English (ENGLISH) [0]

German (DEUTSCH) [1]

French (FRANCAIS) [2]

Danish (DANSK) [3]

Spanish (ESPAÑOL) [4]

Italian (ITALIANO) [5]

Function:
The choice in this parameter defines the language to
be used on the display.

Description of choice:
There is a choice of English [0], German [1], French [2],
Danish [3],  Spanish [4] and Italian [5].

002 Local/remote control

(OPERATION SITE)

Value:

Remote control (REMOTE) [0]

Local control (LOCAL) [1]

Function:
There is a choice of two methods of controlling the fre-
quency converter.

Description of choice:
If Remote control [0] is selected, the frequency con-
verter can be controlled via:

1. The control terminals or the serial communi-
cation port.

2. The [START] key. However, this cannot over-
rule Stop commands (also start-disable) en-
tered via the digital inputs or the serial
communication port.

3. The [STOP], [JOG] and [RESET] keys, pro-
vided that these are active (see parameter
014, 015 and 017).

If Local control [1] is selected, the frequency converter
can be controlled via:

1. The [START] key. However, this cannot over-
ride Stop commands on the digital terminals

(if [2] or [4] has been selected in parameter
013).

2. The [STOP], [JOG] and [RESET] keys, pro-
vided that these are active (see parameter
014, 015 and 017).

3. The [FWD/REV] key, provided that this has
been activated in parameter 016 and that in
parameter 013 a choice of [1] or [3] has been
made.

4. Via P003 the local reference can be control-
led by means of the "Arrow up" and "Arrow
down" keys.

5. An external control command that can be
connected to terminal 16, 17, 19, 27, 29, 32
or 33. However, [2] or [4] must be selected in
parameter 013.

See also section Shift between local and remote con-
trol.

003 Local reference

(LOCAL REFERENCE)

Value:
Par 013 set for [1] or [2]:
0 - f MAX  50 Hz

Par 013 set for [3] or [4] and par. 203 = [0]
set for:
RefMIN - RefMAX  0.0

Function:
This parameter allows manual setting of the desired
reference value (speed or reference for the selected
configuration, depending on the choice made in pa-
rameter 013).
The unit follows the configuration selected in parame-
ter 100, provided Process control, closed loop [3] or 
Torque control, open loop [4] has been selected.

Description of choice:
Local [1] must be selected in parameter 002 for this
parameter to be used.
The set value is saved in the case of a voltage drop-
out, see parameter 019.
In this parameter Data Change Mode is not exited au-
tomatically (after time out).
Local reference cannot be set via the serial communi-
cation port.

VLT® 5000 Series
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Warning: Since the value set is remem-
bered after the power has been cut, the
motor may start without warning when the
power is reinstated; if parameter 019 is
changed to Auto restart, use saved ref. [0].

004 Active Setup

(ACTIVE SETUP)

Value:

Factory Setup (FACTORY SETUP) [0]

Setup 1 (SETUP 1) [1]

Setup 2 (SETUP 2) [2]

Setup 3 (SETUP 3) [3]

Setup 4 (SETUP 4) [4]

MultiSetup (MULTI SETUP) [5]

Function:
This parameter defines the Setup number to control
the functions of the frequency converter.
All parameters can be programmed in four individual
parameter Setups, Setup 1 - Setup 4. In addition, there
is a Factory Setup, which cannot be modified.

Description of choice:
Factory Setup [0] contains the data set at the works.
Can be used as a data source if the other Setups are
to be returned to a known state.
Parameter 005 and 006 allow copying from one Setup
to one or all the other Setups.
Setups 1-4 [1]-[4] are four individual Setups that can
be selected individually.
Multi-Setup [5] is used by remote-switching between
Setups. Terminals 16/17/29/32/33 as well as the serial
communication port can be used for switching be-
tween Setups.

005 Programming Setup

(EDIT SETUP)

Value:

Factory Setup (FACTORY SETUP) [0]

Setup 1 (SETUP 1) [1]

Setup 2 (SETUP 2) [2]

Setup 3 (SETUP 3) [3]

Setup 4 (SETUP 4) [4]

Active Setup (ACTIVE SETUP) [5]

Function:
The choice is of the Setup in which programming
(change of data) is to occur during operation (applies
both via the control panel and via the serial communi-
cation port). The 4 Setups can be programmed inde-
pendently of the Setup selected as the active Setup
(selected in parameter 004).

Description of choice:
The Factory Setup [0] contains the data set at the
works and can be used as a data source if the other
Setups are to be returned to a known state.
Setups 1-4 [1]-[4] are individual Setups which can be
used as required. They can be programmed freely, re-
gardless of the Setup selected as the active Setup and
thus controlling the functions of the frequency convert-
er.

NB!
If a general change of data or a copying to
the active Setup is effected, this immedi-
ately affects the functioning of the unit.

006 Copying of Setups

(SETUP COPY)

Value:

No copying (NO COPY) [0]

Copy to Setup 1 from # (COPY TO SETUP 1) [1]

Copy to Setup 2 from # (COPY TO SETUP 2) [2]

Copy to Setup 3 from # (COPY TO SETUP 3) [3]

Copy to Setup 4 from # (COPY TO SETUP 4) [4]

Copy to Setup all from # (COPY TO ALL) [5]

# = the Setup selected in parameter 005

Function:
A copy is made from the Setup selected in parameter
005 to one of the other Setups or to all the other Setups
simultaneously. The setup copying function does not
copy parameter 001, 004, 005, 500 and 501.

Copying is only possible in Stop Mode (motor stopped
on a Stop command).

Description of choice:
The copying starts when the desired copying function
has been entered and confirmed by pressing the [OK]
key.
The display indicates when copying is in progress.
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007 LCP copy

(LCP COPY)

Value:

No copying (NO COPY) [0]

Upload all parameters (UPLOAD ALL PAR-
AM) [1]

Download all parameters (DOWNLOAD ALL) [2]

Download power-independent par.
(DOWNLOAD SIZE INDEP.) [3]

Function:
Parameter 007 is used if it is desired to use the inte-
grated copying function of the control panel. The con-
trol panel is detachable. You can therefore easily copy
parameter value(s) from one to another.

Description of choice:
Select Upload all parameters [1] if all parameter values
are to be transmitted to the control panel.
Select Download all parameters [2] if all transmitted
parameter values are to be copied to the frequency
converter on which the control panel has been moun-
ted.
Select Download power-independent par. [3] if only the
power-independent parameters are to be downloaded.
This is used if downloading to a frequency converter
that has a different rated power that the one from
where the parameter Setup originates.
Please note that the power-dependent parameter
102-106 must be programmed after copying.

NB!
Uploading/Downloading can only be car-
ried out in the Stop mode.

008 Display scaling of motor frequency

(FREQUENCY SCALE)

Value:
0.01 - 500.00  1

Function:
This parameter chooses the factor to be multiplied by
the motor frequency, fM , for presentation in the dis-
play, when parameters 009-012 have been set for
Frequency x Scaling [5].

Description of choice:
Set the desired scaling factor.

009 Display line 2 (DISPLAY LINE 2)

Value:

No readout (NONE) [0]

Reference [%] (REFERENCE [%]) [1]

Reference [unit] (REFERENCE [UNIT]) [2]

Feedback [unit] (FEEDBACK [UNIT]) [3]

Frequency [Hz] (FREQUENCY [Hz]) [4]

Frequency x Scaling [-]
(FREQUENCY X SCALE) [5]

Motor current [A] (MOTOR CURRENT [A]) [6]

Torque [%] (TORQUE [%]) [7]

Power [kW] (POWER [kW]) [8]

Power [HP] (POWER [hp] [US]) [9]

Output energy [kWh]
(OUTPUT ENERGY [kWh]) [10]

Motor voltage [V] (MOTOR VOLTAGE [V]) [11]

DC link voltage [V] (DC LINK VOLTAGE [V]) [12]

Thermal load, motor [%]
(MOTOR THERMAL [%]) [13]

Thermal load, VLT [%] (VLT THERMAL [%]) [14]

Hours run [Hours] (RUNNING HOURS) [15]

Digital input [Binary code]
(DIGITAL INPUT [BIN]) [16]

Analogue input 53 [V] (ANALOG INPUT 53
[V]) [17]

Analogue input 54 [V] (ANALOG INPUT 54
[V]) [18]

Analogue input 60 [mA]
(ANALOG INPUT 60 [mA]) [19]

Pulse reference [Hz] (PULSE REF. [Hz]) [20]

External reference [%] (EXTERNAL REF
[%]) [21]

Status word [Hex] (STATUS WORD [HEX]) [22]

Brake effect/2 min. [KW]
(BRAKE ENERGY/2 min) [23]

Brake effect/sec. [kW] (BRAKE ENERGY/s) [24]

Heat sink temp. [°C] (HEATSINK TEMP [°C]) [25]

Alarm word [Hex] (ALARM WORD [HEX]) [26]

Control word [Hex]
(CONTROL WORD [HEX]) [27]

Warning word 1 [Hex]
(WARNING WORD 1 [HEX]) [28]

Warning word 2 [Hex]
(WARNING WORD 2 [HEX]) [29]

Communication option card warning
(Comm opt warn [hex]) [30]

RPM [min-1] (MOTOR RPM [RPM]) [31]

VLT® 5000 Series
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RPM x scaling [-] (MOTOR RPM x SCALE) [32]

LCP Display text (FREE PROG. ARRAY) [33]

Function:
This parameter allows a choice of the data value to be
displayed in line 2 of the display.
Parameters 010-012 enable the use of three additional
data values to be displayed in line 1.

Description of choice:
No readout switches of the readout.
Reference [%] corresponds to the total reference
(sum of digital/analogue/preset/bus/freeze ref./catch-
up and slow-down).
Reference [unit] gives the status value of terminals
17/29/53/54/60 using the unit stated on the basis of
configuration in parameter 100 (Hz, Hz and rpm).
Feedback [unit] gives the status value of terminal
33/53/60 using the unit/scale selected in parameter
414, 415 and 416.
Frequency [Hz] gives the motor frequency, i.e. the
output frequency from the frequency converter.
Frequency x Scaling [-] corresponds to the present
motor frequency fM (without resonance dampening)
multiplied by a factor (scaling) set in parameter 008.
Motor current [A] states the phase current of the mo-
tor measured as effective value.
Torque [%] gives the current motor load in relation to
the rated motor torque.
Power [kW] states the actual power consumed by the
motor in kW.
Power [HP] states the actual power consumed by the
motor in HP.
Output energy [kWh] states the energy consumed by
the motor since the latest reset was made in parameter
618.
Motor voltage [V] states the voltage supplied to the
motor.
DC link voltage [V] states the intermediate circuit
voltage in the frequency converter.
Thermal load, motor [%] states the calculated/esti-
mated thermal load on the motor. 100% is the cut-out
limit.
Thermal load, VLT [%] states the calculated/estima-
ted thermal load on the frequency converter. 100% is
the cut-out limit.
Hours run [Hours]  states the number of hours that
the motor has run since the latest reset in parameter
619.
Digital input [Binary code] states the signal states
from the 8 digital terminals (16, 17, 18, 19, 27, 29, 32

and 33) Input 16 corresponds to the bit at the far left.
'0' = no signal, '1' = connected signal.
Analogue input 53 [V] states the signal value on ter-
minal 53.
Analogue input 54 [V] states the signal value on ter-
minal 54.
Analogue input 60 [V] states the signal value on ter-
minal 60.
Pulse reference [Hz] states the possible frequency in
Hz connected to the terminals 17 or 29.
External reference [%] gives the sum of the external
reference as a percentage (the sum of analogue/
pulse/bus).
Status word [Hex] gives the status word sent via the
serial communication port in Hex code from the fre-
quency converter.
Brake power/2 min. [KW] states the brake power
transferred to an external brake resistor. The mean
power is calculated continuously for the latest 120 sec-
onds.
It is assumed that a resistor value has been entered in
parameter 401.
Brake power/sec. [kW] states the present brake pow-
er transferred to an external brake resistor. Stated as
an instantaneous value.
It is assumed that a resistor value has been entered in
parameter 401.
Heat sink temp. [°C] states the present heat sink tem-
perature of the frequency converter. The cut-out limit
is 90 ± 5°C; cutting back in occurs at 60 ± 5°C.
Alarm word [Hex]  indicates one or several alarms in
a Hex code. See Alarm word.
Control word. [Hex] indicates the control word for the
frequency converter. See Serial communication in the
Design Guide.
Warning word 1. [Hex] indicates one or more warn-
ings in a Hex code. See Warning word.
Warning word 2. [Hex] indicates one or more status
states in a Hex code. See Warning word.
Communication option card warning [Hex] gives a
warning word if there is a fault on the communication
bus. Is only active if communication options have been
installed. Without communication options, 0 Hex is
displayed.

RPM [min-1] indicates the motor speed. In speed
closed loop, the value is measured. In other modes the
value is calculated based on the motor slip.
RPM x scaling [-] indicates the motor RPM multiplied
by a factor set in parameter 008.
LCP display text shows the text programmed in pa-
rameter 553 Display text 1 and  554 Display text 2 via
LCP or the serial communication port. Not possible in
parameter 011-012.
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Display text 1 is only shown in full length if par 011 and
012 are set to None [0].

010 Display line 1.1 (DISPLAY LINE 1.1)
011 Display line 1.2 (DISPLAY LINE 1.2)
012 Display line 1.3 (DISPLAY LINE 1.3)

Value:
See parameter 009.

Function:
Parameter 010 - 012 enable a choice of three different
data values to be shown on the display, line 1 position
1, line 1 position 2 and line 1 position 3, respectively.
For display read-outs, press the [DISPLAY/STATUS]
button.
The reading can be switched off.

Description of choice:
The factory setting for each parameter is the following:

Par. 010 Reference [%]
Par. 011 Motor current [A]
Par. 012 Power [kW]

013
Local Control/Configuration as
parameter 100

(LOCAL CTRL/CONFIG.)

Value:

Local not active (DISABLE) [0]

LCP control and open loop.
(LCP CTRL/OPEN LOOP) [1]

LCP digital control and open loop.
(LCP+DIG CTRL/OP.LOOP) [2]

LCP control/as parameter 100.
(LCP CTRL/AS P100) [3]

LCP digital control/as parameter 100.
(LCP+DIG CTRL/AS P100) [4]

Function:
This is where the desired function is to be selected if
Local control has been chosen in parameter 002.
See also the description of parameter 100.

Description of choice:
If Local not active [0] is selected, a possible setting
of Local reference via parameter 003 is blocked.
It is only possible to change to Local not active [0] from
one of the other setting options in parameter 013,
when the frequency converter has been set to Remote
control [0] in parameter 002.

LCP control and open loop [1] is used when the speed
is to be adjustable (in Hz) via parameter 003, when the
frequency converter has been set to Local control  [1]
in parameter 002.

If parameter 100 has not been set to Speed control
open loop [0], switch to Speed control open loop [0]

LCP digital control and open loop [2] functions as LCP
control and open loop [1], the only difference being that
when parameter 002 has been set to Local operation
[1], the motor is controlled via the digital inputs, ac-
cording to the list in section  Shift between local and
remote control.

LCP control/as parameter 100 [3] is selected if the ref-
erence is to be set via parameter 003.

LCP digital control/as parameter 100 [4] functions as
LCP control/as parameter 100 [3], although, when pa-
rameter 002 has been set to Local operation [1], the
motor may be controlled via the digital inputs in ac-
cordance with the list in section Shift between local and
remote control .

NB!
Shift from Remote control to LCP digital
control and open loop:

The present motor frequency and direction of rotation
must be maintained. If the present direction of rotation
does not correspond to the reversing signal (negative
reference), the motor frequency fM will be set at 0 Hz.

Shift from LCP digital control and open loop to Remote
control:
The selected configuration (parameter 100) will be ac-
tive. Shifts are effected without any abrupt movement.

Shift from Remote control to LCP control/as parameter
100 or LCP digital control/as parameter 100.
The present reference will be maintained. If the refer-
ence signal is negative, the local reference will be set
at 0.

Shift from LCP control/as parameter 100 or LCP re-
mote control as parameter 100 to Remote control.
The reference will be replaced by the active reference
signal from the remote control.

014 Local stop

(LOCAL STOP)

Value:

Disable (DISABLE) [0]
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Enable (ENABLE) [1]

Function:
This parameter disables/enables the local stop func-
tion from the LCP.
This key is used when parameter 002 has been set for
 Remote control [0] or Local [1].

Description of choice:
If Disable [0] is selected, the [STOP] key will be inac-
tive.

NB!
If Enable is selected, the [STOP] key over-
rules all Start commands.

015 Local jog (LOCAL JOGGING)

Value:

Not possible (DISABLE) [0]

Possible (ENABLE) [1]

Function:
This parameter enables/disables the local jog function
on the LCP.
The key is used when parameter 002 has been set for
 Remote control [0] or Local [1].

Description of choice:
If Disable [0] is selected, the [JOG] key will be inactive.

016 Local reversing

(LOCAL REVERSING)

Value:

Not possible (DISABLE) [0]

Possible (ENABLE) [1]

Function:
This parameter enables/disables the reversing func-
tion on the LCP.
This key can only be used if parameter 002 has been
set to  Local operation [1] and parameter 013 to  LCP
control [3].

Description of choice:
If Disable [0] is selected, the [FWD/REV] key will be
inactive.
See parameter 200.

017 Local reset of trip (LOCAL RESET)

Value:

Not possible (DISABLE) [0]

Possible (ENABLE) [1]

Function:
In this parameter, the reset function can be selected/
removed from the keyboard.
This key can be used when parameter 002 has been
set for Remote control [0] or  Local control [1].

Description of choice:
If Disable [0] is selected in this parameter, the [RESET]
key will be inactive.

NB!
Only select Disable [0] if an external reset
signal has been connected via the digital
inputs.

018 Lock for data change

(DATA CHANGE LOCK)

Value:

Not locked (NOT LOCKED) [0]

Locked (LOCKED) [1]

Function:
In this parameter, the software can "lock" the control,
which means that data changes cannot be made via
LCP (however, this is still possible via the serial com-
munication port).

Description of choice:
If Locked [1] is selected, data changes cannot be
made.

019
Operating state at Power up, local con-
trol

(POWER UP ACTION)

Value:

Auto restart, use saved ref. (AUTO RE-
START) [0]

Forced stop, use saved ref. (LOCAL=STOP) [1]

Forced stop, set ref. to 0
(LOCAL=STOP, REF=0) [2]
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Function:
Setting of the operating mode when the mains voltage
is reconnected.
This function can only be active in connection with
Local control [1] in parameter 002.

Description of choice:
Auto restart, use saved ref. [0] is selected if the unit is
to start up with the same local reference (set in pa-
rameter 003) and the same start/stop conditions (given
via the [START/STOP] keys) that the frequency con-
verter had before it was switched off.
Forced stop, use saved ref. [1] is used if the unit is to
remain stopped when the mains voltage is connected,
until the [START] key is pressed. After the start com-
mand, the local reference used is set in parameter 003.
Forced stop, set ref. to 0  [2] is selected if the unit is to
remain stopped when the mains voltage is connected.
Local reference (parameter 003) is reset.

NB!
In remote controlled operation (parameter
002), the start/stop condition at power up
will depend on the external control sig-
nals. If Pulse start [2] is selected in param-
eter 302, the motor will remain stopped at
power-up.

027 Warning readout line

(WARNING READOUT)

Value:

Warning in line 1/2 [0]

Warning in line 3/4 [1]

Function:
In this parameter it is decided in which line the warning
is to appear in display mode. In programming mode
(Menu or Quick menu) the warning will appear in line
1/2 to avoid disturbance of the programming.

Description of choice:
Select the readout line.

VLT® 5000 Series
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Parameters - Load and motor

100 Configuration

(CONFIG. MODE)

Value:

Speed control, open loop
(SPEED OPEN LOOP) [0]

Speed control, closed loop
(SPEED CLOSED LOOP) [1]

Process control, closed loop
(PROCESS CLOSED LOOP) [3]

Torque control, open loop
(TORQUE OPEN LOOP) [4]

Torque control, speed feedback
(TORQUE CONTROL SPEED) [5]

Function:
This parameter is used for selecting the configuration
to which the frequency converter is to be adapted. This
makes adaptation to a given application simple, be-
cause the parameters that are not used in the given
configuration are covered up (not active). By changing
between the different application configurations,
bumpless transfer (frequency only) is ensured.

Description of choice:
If Speed control, open loop [0] is selected, a normal
speed control (without feedback signal) is obtained,
but with automatic slip compensation, ensuring a near-
ly constant speed at varying loads.
Compensations are active, but may be disabled as re-
quired in parameter group 100.

If Speed control, closed loop [1] is selected, a full hold-
ing torque is obtained at 0 rpm, in addition to increased
speed accuracy. A feedback signal must be provided
and the PID regulator must be set. (See also connec-
tion examples in the Design Guide).

If Process control, closed loop [3] is selected, the in-
ternal process regulator will be activated, thereby en-
abling accurate control of a process with respect to a
given process signal. The process signal can be set
using the actual process unit or as a percentage. A
feedback signal must be supplied from the process,
and the process setpoint must be adjusted (See also
connection examples in the Design Guide).

If Torque control, open loop [4] is selected, the speed
is regulated and the torque is kept constant. This is
done without a feedback signal, since VLT 5000 ac-
curately calculates the torque on the basis of the cur-

rent measurement (See also connection examples in
the Design Guide).

If Torque control, speed feedback [5] is selected, an
encoder speed feedback signal must be connected to
the digital terminals 32/33.

Parameter 205 Maximum reference and parameter 415
Maximum feedback must be adapted to the application
if [1], [3], [4] or [5] is selected.

101 Torque characteristics

(TORQUE CHARACT)

Value:

High-constant torque (H-CONSTANT TOR-
QUE) [1]

High-variable torque low (H-VAR.TORQ.:
LOW) [2]

High-variable torque medium
(H-VAR.TORQ.: MEDIUM) [3]

High-variable torque high
(H-VAR.TORQ.: HIGH) [4]

High-special motor characteristics
(H-SPEC.MOTOR CHARACT) [5]

High-variable torque with low starting torque
(H-VT LOW W. CT-START) [6]

High-variable torque with medium starting
torque
(H-VT MED W. CT-START) [7]

High-variable torque with high starting torque
(H-VT HIGH W. CT-START) [8]

Normal-constant torque
(N-CONSTANT TORQUE) [11]

Normal-variable torque low
(N-VAR.TORQ.: LOW) [12]

Normal-variable torque medium
(N-VAR.TORQ.: MEDIUM) [13]

Normal-variable torque high
(N-VAR.TORQ.: HIGH) [14]

Normal-special motor characteristics
(N-SPEC.MOTOR CHARACT) [15]

Normal-variable torque with low constant
starting torque
(N-VT LOW W. CT-START) [16]

Normal-variable torque with medium con-
stant
starting torque
(N-VT MED W. CT-START) [17]
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Normal-variable torque with high constant
starting torque
(N-VT HIGH W. CT-START) [18]

Function:
In this parameter, the principle for adjusting the U/f
characteristics of the frequency converter to the torque
characteristics of the load is selected. By changing
between the different torque characteristics, bumpless
transfer (voltage only) is ensured.

Description of choice:

NB!
For VLT 5001-5006, 200-240 V, VLT
5001-5011, 380-500 V, and VLT 5011,
550-600 V it is only possible to choose
torque characteristics from [1] to [8].

If a high torque characteristic [1]-[5] is selected, the
frequency converter is able to provide 160% torque. If
a normal torque characteristic [11]-[15] is selected, the
frequency converter is able to provide 110% torque.
The normal mode is used for oversize motors.
Please note that the torque can be limited in parameter
221.

If Constant torque is selected, a load-dependent U/f
characteristic is obtained in which the output voltage
is increased in the case of an increasing load (current)
so as to maintain constant magnetisation of the motor.
Select  Variable torque low, Variable torque medium
or  Variable torque high if the load is variable (centrifu-
gal pumps, fans).
Select High-variable torque with low [6], medium [7] or
high [8] starting torque if a higher breakaway torque is
required than that obtainable with the three first-men-
tioned characteristics, see fig. below.

Choose the torque characteristics giving the most re-
liable operation, the lowest possible energy consump-
tion and the lowest acoustic noise.
Select Special motor characteristics if a special U/f set-
ting is required to match the motor in question. Set the
break points in parameters 422-432.

NB!
Slip compensation is not active if a varia-
ble torque or special motor characteristics
are used.

102 Motor power (MOTOR POWER)

Value:

0.18 kW (0.18 KW) [18]

0.25 kW (0.25 KW) [25]

0.37 kW (0.37 KW) [37]

0.55 kW (0.55 KW) [55]

0.75 kW (0.75 KW) [75]

1.1 kW (1.10 KW) [110]

1.5 kW (1.50 KW) [150]

2.2 kW (2.20 KW) [220]

3 kW (3.00 KW) [300]

4 kW (4.00 KW) [400]

5.5 kW (5.50 KW) [550]

7.5 kW (7.50 KW) [750]

11 kW (11.00 KW) [1100]

15 kW (15.00 KW) [1500]

18.5 kW (18.50 KW) [1850]

22 kW (22.00 KW) [2200]

30 kW (30.00 KW) [3000]

37 kW (37.00 KW) [3700]

45 kW (45.00 KW) [4500]

55 kW (55.00 KW) [5500]

75 kW (75.00 KW) [7500]

90 kW (90.00 KW) [9000]

110 kW (110.00 KW) [11000]

132 kW (132.00 KW) [13200]

160 kW (160.00 KW) [16000]

200 kW (200.00 KW) [20000]

250 kW (250.00 KW) [25000]

280 kW (280.00 KW) [28000]

315 kW (315.00 KW) [31500]

355 kW (355.00 KW) [35500]

400 kW (400.00 KW) [40000]

450 kW (450.00 KW) [45000]
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500 kW (500.00 KW) [50000]

530 kW (530.00 KW) [53000]

560 kW (560.00 KW) [56000]

630 kW (630.00 KW) [63000]

Depends on the unit

Function:
Selects the kW value that corresponds to the rated
power of the motor.
A rated kW value has been selected from the factory
that depends on the unit size.

Description of choice:
Select a value that equals the nameplate data on the
motor. There are 4 possible undersizes or 1 oversize
in comparison with the factory setting.
Also, alternatively it is possible to set the value for mo-
tor power as an infinitely variable value.
The set value automatically changes the values of the
motor parameters in parameter 108-118.

NB!
If the setting in parameter 102-109 is
changed, parameter 110-118 will return to
factory setting.

103 Motor voltage (MOTOR VOLTAGE)

Value:

200 V [200]

208 V [208]

220 V [220]

230 V [230]

240 V [240]

380 V [380]

400 V [400]

415 V [415]

440 V [440]

460 V [460]

480 V [480]

500 V [500]

550 V [550]

575 V [575]

660 V [660]

690 V [690]

Depends on the unit.

Function:
Select a value that equals the nameplate data on the
motor.

NB!
The motor will always see the peak volt-
age, corresponding to the connected sup-
ply voltage, in case of regenerative oper-
ation, the voltage can be higher.

Description of choice:
Select a value that equals the nameplate data on the
motor, regardless of the mains voltage of the frequen-
cy converter. Furthermore, alternatively it is possible
to set the value of the motor voltage  infinitely variable.
The value set automatically changes values for the
motor parameters in parameters 108-118.
For 87 Hz operation with 230/400 V motors, set the
nameplate data for 230 V. Adapt parameter 202 Out-
put frequency high limit and parameter 205 Maximum
reference to the 87 Hz application.

NB!
If a delta connection is used, the rated
motor frequency for the delta connection
must be selected.

NB!
If the setting in parameter 102-109 is
changed, the parameters 110-118 will re-
turn to factory setting. If using special mo-
tor characteristics a change in parameter
102-109 affects parameter 422.

104 Motor frequency

(MOTOR FREQUENCY)

Value:

50 Hz (50 HZ) [50]

60 Hz (60 HZ) [60]

Max. motor frequency 1000 Hz.

Function:
This is where the rated motor frequency fM,N is selected
(nameplate data).

Description of choice:
Select a value that equals the nameplate data on the
motor.
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Alternatively it is also possible to set the value for mo-
tor frequency infinitely variably , see chapter Operation
of the frequency converter.
If a value different from 50 Hz or 60 Hz is selected, it
is necessary to correct parameters 108 and 109.
For 87 Hz operation with 230/400 V motors, set the
nameplate data for 230 V. Adapt parameter 202  Out-
put frequency high limit and parameter 205  Maximum
reference to the 87 Hz application.

NB!
If a delta connection is used, the rated
motor frequency for the delta connected
must be selected.

NB!
If the setting in parameter 102-109 is
changed, the parameters 110-118 will re-
turn to factory setting. If using special mo-
tor characteristics a change in parameter
102-109 affects parameter 422.

105 Motor current (MOTOR CURRENT)

Value:

0.01 - IVLT,MAX [0.01 - XXX.X]

Depends on the choice of motor.

Function:
The rated motor current IM,N forms part of the frequen-
cy converter calculations i.a. of torque and motor ther-
mal protection.

Description of choice:
Select a value that equals the nameplate data on the
motor.
Enter the value in Ampere.

NB!
It is important to enter the correct value,

since this forms part of the VVCplus control
feature.

NB!
If the setting in parameter 102-109 is
changed, the parameters 110-118 will re-
turn to factory setting. If using special mo-
tor characteristics a change in parameter
102-109 affects parameter 422.

106 Rated motor speed

(MOTOR NOM. SPEED)

Value:

100 - 60000 rpm (rpm) [100 - 60000]

Depends on the choice of motor.

Function:
This is where the value is selected that corresponds to
the rated motor speed nM,N, which can be seen from
the nameplate data.

Description of choice:
The rated motor speed nM,N is used i.a. for calculating
the optimal slip compensation.

NB!
It is important to enter the correct value,

since this forms part of the VVCplus control
feature. The max. value equals fM,N x 60.
Set fM,N in parameter 104.

NB!
If the setting in parameter 102-109 is
changed, the parameters 110-118 will re-
turn to factory setting. If using special mo-
tor characteristics a change in parameter
102-109 affects parameter 422.

107 Automatic motor adaptation, AMA

(AUTO MOTOR ADAPT)

Value:

Adaptation off (OFF) [0]

Adaptation on, RS and XS (ENABLE (RS,XS)) [1]

Adaptation on, RS (ENABLE (RS)) [2]

Function:
If this function is used, the frequency converter auto-
matically sets the necessary control parameters (pa-
rameters 108/109) with the motor stationary. Automat-
ic motor adaptation ensures optimum use of the motor.
For the best possible adaptation of the frequency con-
verter, it is recommended to run AMA on a cold motor.

The AMA function is activated by pressing the
[START] key after selecting [1] or [2].
See also section Automatic motor adaptation.
The section Automatic motor adaption, AMA, via VLT
software dialog shows how automatic motor adaptation
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can be activated by means of VLT Software Dialog.
After a normal sequence, the display will read "ALARM
21". Press the [STOP/RESET] key. The frequency
converter is now ready for operation.

Description of choice:
Select Enable, RS and XS  [1] if the frequency converter
is to be able to carry out automatic motor adaptation
of both the stator resistance RS and the stator reac-
tance XS.

Select Optimisation on, RS  [2] if a reduced test is to be
carried out, in which only the ohmic resistance in the
system is determined.

NB!
It is important to set motor parameters
102-106 correctly, since these form part of
the AMA algorithm. In most applications,
correct entering of motor parameters
102-106 is sufficient. For optimum dynam-
ic motor adaptation, an AMA must be car-
ried out.
Motor adaptation may take up to 10 mi-
nutes, depending on the output of the mo-
tor in question.

NB!
There must not be any externally gener-
ating torque during automatic motor adap-
tation.

NB!
If the setting in parameter 102-109 is
changed, the parameters 110-118 will re-
turn to factory setting. If using special mo-
tor characteristics a change in parameter
102-109 affects parameter 422.

108 Stator resistor (STATOR RESIST)

Value:

Depends on the choice of motor

Function:
After setting motor data in parameters 102-106, a
number of adjustments of various parameters are
made automatically, including the stator resistance
RS. A manually entered RS must apply to a cold motor.
The shaft performance can be improved by fine-tuning
RS and XS, see procedure below.

Description of choice:
RS can be set as follows:

1. Automatic motor adaptation, where the fre-
quency converter measures on the motor to
determine the value. All compensations are
reset to 100%.

2. The values are stated by the motor supplier.

3. The values are obtained by means of manual
measurements:

- RS can be calculated by measuring
the resistance RPHASE-to-PHASE  be-
tween two phase terminals. If
RPHASE-to-PHASE is lower than 1-2
ohm (typically motors >4-5.5 kW,
400 V), a special ohm-meter should
be used (Thomson bridge or simi-
lar). RS = 0.5 x RPHASE-to-PHASE

4. The factory settings of RS, selected by the
frequency converter itself on the basis of the
motor nameplate data, are used.

NB!
If the setting in parameter 102-109 is
changed, the parameters 110-118 will re-
turn to factory setting. If using special mo-
tor characteristics a change in parameter
102-109 affects parameter 422.

109 Stator reactance

(STATOR REACT.)

Value:

depends on the choice of motor

Function:
After setting motor data in parameters 102-106, a
number of adjustments of various parameters are
made automatically, including the stator reactance
XS. The shaft performance can be improved by fine-
tuning R S and XS, see procedure below.

Description of choice:
XS can be set as follows:

1. Automatic motor adaptation, where the fre-
quency converter measures on the motor to
determine the value. All compensations are
reset to 100%.

2. The values are stated by the motor supplier.
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3. These values are obtained by means of man-
ual measurements:

- XS can be calculated by connect-
ing a motor to mains and measuring
the phase-to-phase voltage UL as
well as the idling current I .

Alternatively, these values can be
recorded during operation in idle
running state at the rated motor fre-
quency fM,N, slip compensation (par.
115) = 0% and load compensation
at high speed (par. 114) = 100%.

XS =
UL

3 × l
4. The factory settings of XS, selected by the

frequency converter itself on the basis of the
motor nameplate data, are used.

NB!
If the setting in parameter 102-109 is
changed, the parameters 110-118 will re-
turn to factory setting. If using special mo-
tor characteristics a change in parameter
102-109 affects parameter 422.

110 Motor magnetizing, 0 rpm

(MOT. MAGNETIZING)

Value:
0 - 300 %  100 %

Function:
This parameter can be used if a different thermal load
on the motor is desired when running at low speed.
This parameter is used in connection with parameter
111.

Description of choice:
Enter a value stated as a percentage of the rated mag-
netizing current.
Too low setting may lead to a reduced torque on the
motor shaft.

111 Min. frequency normal magnetizing

(MIN FR NORM MAGN)

Value:
0.1 - 10.0 Hz  1.0 Hz

Function:
This parameter is used in connection with parameter
110. See drawing in parameter 110.

Description of choice:
Set the required frequency (for normal magnetizing
current). If the frequency is set lower than the motor
slip frequency, parameters 110 and 111 are of no sig-
nificance.

113 Load compensation at low speed

(LO SPD LOAD COMP)

Value:
0 - 300 %  100 %

Function:
This parameter enables compensation of voltage in
relation to load when the motor is running at low speed.

Description of choice:
Optimum U/f characteristics are obtained, i.e. com-
pensation for the load at low speed. The frequency
range within which  Load compensation at low speed
is active, depends on the motor size.
This function is active for:

Motor size  Change-over
0.5 kW - 7.5 kW  < 10 Hz
11 kW - 45 kW  < 5 Hz
55 kW - 355 kW  < 3-4 Hz

114 Load compensation at high speed

(HI SPD LOAD COMP)

Value:
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0 - 300 %  100 %

Function:
This parameter enables compensation of voltage in
relation to load when the motor is running at high
speed.

Description of choice:
In Load compensation at high speed it is possible to
compensate for the load from the frequency where
Load compensation at low speed stopped working to
max. frequency.

This function is active for:

Motor size  Change-over
0.5 kW - 7.5 kW  >10 Hz
11 kW - 45 kW  >5 Hz
55 kW - 355 kW  >3-4 Hz

115 Slip compensation

(SLIP COMPENSAT.)

Value:
-500 - 500 %  100 %

Function:
Slip compensation is calculated automatically, i.e. on
the basis of the rated motor speed nM,N.
In parameter 115, slip compensation can be adjusted
in detail, which compensates for tolerances in the val-
ue of nM,N.
This function is not active together with Variable tor-
que (parameter 101 - variable torque graphs), Torque
control, Speed feedback and Special motor character-
istics.

Description of choice:
Enter a %-value of the rated motor frequency (param-
eter 104).

116 Slip compensation time constant

(SLIP TIME CONST.)

Value:
0.05 - 5.00 sec.  0.50 sec.

Function:
This parameter determines the slip compensation re-
action speed.

Description of choice:
A high value results in slow reaction. Conversely, a low
value results in quick reaction.

If low-frequency resonance problems are encoun-
tered, the time set must be longer.

117 Resonance dampening

(RESONANCE DAMP.)

Value:
0 - 500 %  100 %

Function:
High-frequency resonance problems can be elimina-
ted by setting parameters 117 and 118.

Description of choice:
For less resonance oscillation, the value of parameter
118 must be increased.

118 Resonance dampening time constant

(DAMP.TIME CONST.)

Value:
5 - 50 ms  5 ms

Function:
High-frequency resonance problems can be elimina-
ted by setting parameters 117 and 118.

Description of choice:
Choose the time constant that provides the best damp-
ening.

119 High starting torque

(HIGH START TORQ.)

Value:
0.0 - 0.5 sec.  0.0 sec.

Function:
In order to secure a high starting torque, approx. 2 x
IVLT,N for max. 0.5 sec. is allowed. However, the current
is limited by the protection limit of the frequency con-
verter (inverter).

Description of choice:
Set the necessary time in which a high starting torque
is desired.

120 Start delay (START DELAY)

Value:
0.0 - 10.0 sec.  0.0 sec.
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Function:
This parameter enables a delay of the starting time.
The frequency converter begins with the start function
selected in parameter 121.

Description of choice:
Set the desired time until acceleration is to begin.

121 Start function (START FUNCTION)

Value:

DC hold in start delay time
(DC HOLD/DELAY TIME) [0]

DC brake in start delay time
(DC BRAKE/DELAY TIME) [1]

Coasting in start delay time
(COAST/DELAY TIME) [2]

Start frequency/voltage clockwise.
(CLOCKWISE OPERATION) [3]

Start frequency/voltage in reference direction
(HORIZONTAL OPERATION) [4]

VVCplus clockwise
(VVC+ CLOCKWISE) [5]

Function:
This is where the desired state during start delay (pa-
rameter 120) is selected.

Description of choice:
Select DC hold in the start delay time [0] so as to ener-
gize the motor with a DC holding current (parameter
124) in the start delay time.

Select DC brake in the start delay time [1] so as to en-
ergize the motor with a DC braking current (parameter
125) in the start delay time.
Select Coasting in the start delay time [2] and the motor
will not be controlled by the frequency converter during
the start delay time (inverter off).

Start frequency/voltage clockwise [3] and VVCplus clock-
wise [5] is typically used in hoisting applications.  Start
frequency/voltage in reference direction [4] is used es-
pecially in applications with counterweight.

Select Start frequency/voltage clockwise [3] so as to
have the function described in parameter 130 and 131
in the start delay time.
The output frequency will equal the setting of the start
frequency in parameter 130, and the output voltage will
equal the setting of the start voltage in parameter 131.
Regardless of the value assumed by the reference
signal, the output frequency will equal the setting of the

start frequency in parameter 130 and the output volt-
age will correspond to the setting of the start voltage
in parameter 131.
This functionality is used typically in hoisting applica-
tions.
This is used especially in applications with a cone ar-
mature motor, where the start is to be clockwise, fol-
lowed by rotation in the reference direction.

Select Start frequency/voltage in reference direction [4]
in order to obtain the function described in parameters
130 and 131 during the start delay time. The motor will
always rotate in the reference direction.
If the reference signal equals zero (0) parameter
130 Start frequency will be ignored and the output fre-
quency will equal zero (0). The output voltage will
correspond to the setting of the start voltage in param-
eter 131  Start voltage.

Select VVCplus clockwise [5] so as to have only the
function described in parameter 130  Start frequency
in the start delay time. The start voltage will be calcu-
lated automatic. Notice that this function only uses the
start frequency in the start delay time.
Regardless of the value assumed by the reference
signal, the output frequency will equal the setting of the
start frequency in parameter 130.

122 Function at stop

(FUNCTION AT STOP)

Value:

Coasting (COAST) [0]

DC hold (DC-HOLD) [1]

Motor check (MOTOR CHECK) [2]

Pre-magnetizing (PREMAGNETIZING) [3]

Function:
Here it is possible to select the function of the frequen-
cy converter after a stop command or when the fre-
quency has been ramped down to 0 Hz. See
parameter 123 with respect to activation of this pa-
rameter regardless of whether the stop command is
active.

Description of choice:
Select Coasting [0] if the frequency converter is to 'let
go' of the motor (inverter closed).
Select DC hold [1] when a DC holding current set in
parameter 124 is to be activated.
Select Motor check  [2] if the frequency converter is to
check whether or not a motor has been connected.
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Select Pre-magnetizing  [3]. The magnetic field is built
up in the motor while it remains stopped. This ensures
that the motor can produce torque as quickly as pos-
sible on starting.

123
Min. frequency for activating function
at stop

(MIN.F. FUNC.STOP)

Value:
0.0 - 10.0 Hz  0.0 Hz

Function:
This parameter sets the frequency at which the func-
tion selected in parameter 122 is to be activated.

Description of choice:
Enter the desired frequency.

NB!
If parameter 123 is set higher than param-
eter 130, the start delay function (param-
eters 120 and 121) will be skipped.

NB!
If parameter 123 is set too high, and DC
hold has been chosen in parameter 122,
the output frequency will jump to the value
in parameter 123 without ramping up. This
may cause an overcurrent warning/alarm.

124 DC holding current

(DC-HOLD CURRENT)

Value:

(OFF)
IVLT, N
IM, N

× 100 %
 50 %

Function:
This parameter is used to uphold the motor function
(holding torque) or to pre-heat the motor.

NB!
The maximum value depends on the rated
motor current. If the DC holding current is
active, the frequency converter has a
switching frequency of 4 kHz.

Description of choice:
This parameter can only be used if DC hold  [1] has
been selected in parameter 121 or 122. Set it as a
percentage value in relation to the rated motor current
IM,N set in parameter 105.

100% DC holding current corresponds to IM,N.

Warning: 100 % supply for too long may
damage the motor.

VLT 5122-5552, 380-500 V and VLT 5042-5602,
525-690 V work with a reduced DC current rated as
80% of IVLT,N at 110% overload.

125 DC braking current

(DC BRAKE CURRENT)

Value:

0 (OFF)
IVLT, N
IM, N

× 100 %
 50 %

Function:
This parameter is used for setting the DC brake current
that is activated upon a stop when the DC brake fre-
quency set in parameter 127 has been reached, or if
the DC brake inverse is active via digital terminal 27 or
via a serial communication port. The DC braking cur-
rent will be active for the duration of the DC braking
time set in parameter 126.

NB!
The maximum value depends on the rated
motor current. If the DC braking current is
active, the frequency converter has a
switching frequency of 4.5 kHz.

Description of choice:
To be set as a percentage value of the rated motor
current IM,N  set in parameter 105.
100% DC braking current corresponds to IM,N.

Warning: 100 % supply for too long may
damage the motor.

VLT 5122-5552, 380-500 V and VLT 5042-5602,
525-690 V work with a reduced DC current rated as
80% of IVLT,N at 110% overload.

126 DC braking time

(DC BRAKING TIME)

Value:
0.0 (OFF) - 60.0 sec.  10.0 sec.
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Function:
This parameter is for setting the DC braking time for
which the DC braking current (parameter 125) is to be
active.

Description of choice:
Set the desired time.

127 DC brake cut-in frequency

(DC BRAKE CUT-IN)

Value:
0.0 - parameter 202  0.0 Hz (OFF)

Function:
This parameter is for setting the DC brake cut-in fre-
quency at which the DC braking current (parameter
125) is to be active, in connection with a stop com-
mand.

Description of choice:
Set the desired frequency.

128 Motor thermal protection

(MOT.THERM PROTEC)

Value:

No protection (NO PROTECTION) [0]

Thermistor warning (THERMISTOR WARN) [1]

Thermistor trip (THERMISTOR TRIP) [2]

ETR Warning 1 (ETR WARNING1) [3]

ETR Trip 1 (ETR TRIP1) [4]

ETR Warning 2 (ETR WARNING2) [5]

ETR Trip 2 (ETR TRIP2) [6]

ETR Warning 3 (ETR WARNING3) [7]

ETR Trip 3 (ETR TRIP3) [8]

ETR Warning 4 (ETR WARNING 4) [9]

ETR Trip 4 (ETR TRIP4) [10]

Function:
The frequency converter is able to monitor the motor
temperature in two different ways:

- Via a thermistor sensor connected to one of
the analogue inputs, terminals 53 and 54 (pa-
rameters 308 and 311).

- Calculation of the thermal load, based on the
current load and the time. This is compared

with the rated motor current IM,N and the rated
motor frequency fM,N. The calculations made
take into account the need for a lower load at
lower speeds because of less cooling from
the fan.

ETR functions 1-4 do not start calculating the load until
there is a switch-over to the Setup in which they were
selected. This enables the use of the ETR function,
even where two or several motors alternate. For the
North American market: The ETR functions provide
class 10 or 20 motor overload protection in accordance
with NEC.

Description of choice:
Select No protection if no warning or tripping is re-
quired when the motor is overloaded.
Select Thermistor warning if a warning is desired when
the connected thermistor - and thus the motor
- gets too hot.
Select Thermistor trip if cutting out (trip) is desired
when the connected thermistor - and thus the motor
- overheats.

Select ETR Warning 1-4, if a warning is to come up on
the display when the motor is overloaded according to
the calculations.
Select ETR Trip 1-4 if tripping is desired when the motor
is overloaded according to the calculations.
The frequency converter can also be programmed to
give off a warning signal via one of the digital outputs,
in which case the signal is given both for warning and
for trip (thermal warning).

129 External motor fan

(MOTOR EXTERN FAN)

Value:

No (NO) [0]
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Yes (YES) [1]

Function:
This parameter informs the frequency converter
whether the motor has an external separately supplied
fan (external ventilation), indicating that derating at low
speed is unnecessary.

Description of choice:
If Yes [1] is selected, the graph below is followed if the
motor frequency is lower. If the motor frequency is
higher, the time will still derate as if no fan had been
installed.

130 Start frequency (START FREQUENCY)

Value:
0.0 - 10.0 Hz  0.0 Hz

Function:
This parameter allows setting of the output frequency
at which the motor is to start.
The output frequency 'leaps' to the set value. This pa-
rameter can be used e.g. for hoist applications (cone
rotor motors).

Description of choice:
Set the desired start frequency.
It is assumed that the start function in parameter 121
has been set to [3] or [4] and that a start delay time has
been set in parameter 120; also, a reference signal
must be present.

NB!
If parameter 123 is set higher than param-
eter 130, the start delay function (param-
eters 120 and 121) will be skipped.

131 Initial voltage (INITIAL VOLTAGE)

Value:
0.0 - parameter 103  0.0 Volt

Function:
Some motors, such as cone rotor motors, need extra
voltage/starting frequency (boost) when starting, so as
to disengage the mechanical brake.
For this purpose use parameters 130/131.

Description of choice:
Set the desired value required to disengage the me-
chanical brake.
It is assumed that the start function in parameter 121
has been set to [3] or [4] and that a start delay time has
been set in parameter 120; also, a reference signal
must be present.

145 Minimum DC brake time

(DC BRK MIN. TIME)

Value:
0 - 10 sec.  0 sec.

Function:
If a minimum DC brake time is necessary before a new
start is possible, this parameter can be set.

Description of choice:
Select the desired time.
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Parameters - References and limits

200 Output frequency range/direction

(OUT FREQ RNG/ROT)

Value:

Only clockwise, 0-132 Hz
(132 Hz CLOCK WISE) [0]

Both directions, 0-132 Hz
(132 Hz BOTH DIRECT.) [1]

Only clockwise, 0-1000 Hz
(1000 Hz CLOCK WISE) [2]

Both directions, 0-1000 Hz
(1000 Hz BOTH DIRECT.) [3]

Only counter clockwise, 0-132 Hz
(132 Hz COUNTERCLOCK) [4]

Only counter clockwise, 0-1000 Hz
(1000 Hz COUNTERCLOCK) [5]

Function:
This parameter guarantees protection against unwan-
ted reversing. Furthermore, the maximum output fre-
quency can be selected that is to apply, regardless of
the settings of other parameters.

NB!
The output frequency of the frequency
converter can never assume a value high-
er than 1/10 of the switching frequency,
see parameter 411.

Is not to be used together with Process control, closed
loop (parameter 100).

Description of choice:
Select the desired direction as well as output frequen-
cy.
Note that if Clockwise, 0-132 Hz [0], Clockwise, 0-1000
Hz [2],  Counter clockwise, 0-132 Hz [4] or Counter
clockwise, 0-1000 Hz [5] is selected, the output fre-
quency will be limited to the range fMIN - fMAX.
If Both directions, 0-132 Hz [1] or  Both directions,
0-1000 Hz [3] is selected, the output frequency will be
limited to the range ± fMAX (the minimum frequency is
of no significance).
Example:

Parameter 200 Output frequency range/direction =
both directions.

201 Output frequency low limit (FMIN)

(OUT FREQ LOW LIM)

Value:
0.0 - fMAX  0.0 Hz

Function:
In this parameter, a minimum motor frequency limit
can be selected that corresponds to the minimum fre-
quency at which the motor is to run.
The minimum frequency can never be higher than the
maximum frequency, fMAX .
If Both directions has been selected in parameter 200,
the minimum frequency is of no significance.

Description of choice:
A value from 0.0 Hz to the max. frequency selected in
parameter 202 (fMAX) can be chosen.

202 Output frequency high limit (FMAX)

(OUT FREQ HI LIM)

Value:
fMIN - 132/1000 Hz (parameter
200)  depends on unit

Function:
In this parameter, a maximum motor frequency can be
selected that corresponds to the highest frequency at
which the motor is to run. The factory setting is 132 Hz
for VLT 5001-5027 200-240V; VLT 5001-5102
380-500 V; and VLT 5001-5062 525-600 V.
For VLT 5032-5052 200-240 V; VLT 5122-5552
380-500 V; and 5042-5602 525-690 V the factory set-
ting is 66 Hz.

See also parameter 205.
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NB!
The output frequency of the frequency
converter can never assume a value high-
er than 1/10 of the switching frequency.

Description of choice:
A value from fMIN to the choice made in parameter 200
can be selected.

NB!
If the maximum motor frequency is set at
more than 500 Hz, parameter 446 must be
set at 60° AVM  [0] switching pattern.

203 Reference/feedback area

(REF/FEEDB. RANGE)

Value:

Min - Max (MIN - MAX) [0]

- Max - + Max (-MAX-+MAX) [1]

Function:
This parameter decides whether the reference signal
and the feedback signal are to be positive or can be
both positive and negative.
The minimum limit may be a negative value, unless
Speed control, closed loop has been selected
(parameter 100).
Choose Min - Max [0] if Process control, closed loop
has been selected in parameter 100.

Description of choice:
Choose the desired range.

204 Minimum reference

(MIN. REFERENCE)

Value:
-100,000.000 - RefMAX   0.000

Depends on parameter 100.

Function:
The Minimum reference gives the minimum value that
can be assumed by the sum of all references. Minimum
reference is only active if  Min - Max [0] has been set
in parameter 203; however, it is always active in Proc-
ess control, closed loop (parameter 100).

Description of choice:
Is only active when parameter 203 has been set to  Min
- Max [0].
Set the desired value.
The unit follows the choice of configuration in param-
eter 100.

Speed control, open loop: Hz
Speed control, closed loop: rpm
Torque control, open loop: Nm
Torque control, speed feedback: Nm
Process control, closed loop: Process units
 (par. 416)

Special motor characteristics, activated in parameter
101, use the unit selected in parameter 100.

205 Maximum reference

(MAX. REFERENCE)

Value:
RefMIN - 100,000.000   50.000

Function:
The Maximum reference gives the highest value that
can be assumed by the sum of all references. If closed
loop has been selected in parameter 100, the maxi-
mum reference cannot be set higher than the maxi-
mum feedback (parameter 415).

Description of choice:
Set the desired value.
The unit follows the choice of configuration in param-
eter 100.

Speed control, open loop: Hz
Speed control, closed loop: rpm
Torque control, open loop: Nm
Torque control, speed feedback: Nm
Process control, closed loop: Process units
 (par. 416)

Special motor characteristics, activated in parameter
101, use the unit selected in parameter 100.

206 Ramp type (RAMP TYPE)

Value:

Linear (LINEAR) [0]

Sinusoidal (S1) [1]

Sin2 (S2) [2]

Sin3 (S3) [3]

Sin 2 filter (S2 FILTER) [4]
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Function:
There is a choice of 4 different ramp types.

Description of choice:
Select the desired ramp type, depending on require-
ments concerning acceleration/deceleration.
The ramp is recalculated if the reference is changed
during ramping, resulting in an increase of the ramping
time.

Selection S2 filter [4] is not recalculated if the reference
is changed during ramping.

207 Ramp-up time 1

(RAMP UP TIME 1)

Value:
0.05 - 3600 sec.  depends on unit

Function:
The ramp-up time is the acceleration time from 0 Hz to
the rated motor frequency fM,N (parameter 104) or the
rated motor speed nM,N (if Speed control, closed loop
has been selected in parameter 100). This presuppo-
ses that the output current does not reach the torque
limit (to be set in parameter 221).

Description of choice:
Program the desired ramp-up time.

208 Ramp-down time 1

(RAMP DOWN TIME 1)

Value:
0.05 - 3600 sec.  depends on unit

Function:
The ramp-down time is the deceleration timefrom the
rated motor frequency f M,N (parameter 104) to 0 Hz or
from the rated motor speed nM,N , provided there is no
over-voltage in the inverter because of regenerative
operation of the motor, or if the generated current rea-
ches the torque limit (to be set in parameter 222).

Description of choice:
Program the desired ramp-down time.

209 Ramp-up time 2

(RAMP UP TIME 2)

Value:
0.05 - 3600 sec.  depends on unit

Function:
See description of parameter 207.

Description of choice:
Program the desired ramp-up time.
Switching from ramp 1 to ramp 2 is effected via a signal
on digital input terminal 16, 17, 29, 32 or 33.

210 Ramp-down time 2

(RAMP DOWN TIME 2)

Value:
0.05 - 3600 sec.  depends on unit

Function:
See description of parameter 208.

Description of choice:
Program the desired ramp-down time.
Switching from ramp 1 to ramp 2 is effected via a signal
on digital input terminal 16, 17, 29, 32 or 33.

211 Jog ramp time (JOG RAMP TIME)

Value:
0.05 - 3600 sec.  depends on unit

Function:
The jog ramp time is the acceleration/deceleration
time from 0 Hz to the rated motor frequency fM,N (pa-
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rameter 104). It is assumed that the output current is
not higher than the torque limit (set in parameter 221).

The jog ramp time starts if a jog signal is given via the
control panel, the digital inputs or the serial communi-
cation port.

Description of choice:
Set the desired ramp time.

212 Quick stop ramp-down time

(Q STOP RAMP TIME)

Value:
0.05 - 3600 sec.  depends on unit

Function:
The ramp-down time is the deceleration time from the
rated motor frequency to 0 Hz, provided no over- volt-
age arises in the inverter because of generating oper-
ation of the motor or if the generated current becomes
higher than the torque limit (set in parameter 222).
Quick-stop is activated by means of a signal on digital
input terminal 27, or via the serial communication port.

Description of choice:
Program the desired ramp-down time.

213 Jog frequency (JOG FREQUENCY)

Value:
0.0 - parameter 202  10.0 Hz

Function:
The jog frequency fJOG is the fixed output frequency at
which the frequency converter is running when the jog
function is activated.

Description of choice:
Set the desired frequency.

214 Reference function

(REF FUNCTION)

Value:

Sum. (SUM) [0]

Relative (RELATIVE) [1]

External/preset (EXTERNAL/PRESET) [2]

Function:
It is possible to define how the preset references are
to be added to the other references. For this purpose,
Sum or Relative is used. It is also possible - by using
the External/preset function - to select whether a shift
between external references and preset references is
desired.

Description of choice:
If Sum [0] is selected, one of the adjusted preset ref-
erences (parameters 215-218) is added as a percent-
age of the maximum possible reference.
If Relative  [1] is selected, one of the adjusted preset
references (parameters 215-218) is added to the ex-
ternal references as a percentage of the actual refer-
ence.
In addition, it is possible to use parameter 308 to select
whether the signals on terminals 54 and 60 are to be
added to the sum of the active references.
If External/preset [2] is selected, it is possible to shift
between external references or preset references via
terminal 16, 17, 29, 32 or 33 (parameter 300, 301, 305,
306 or 307). Preset references will be a percentage
value of the reference range.
External reference is the sum of the analogue refer-
ences, pulses and bus references. See also drawings
in section Handling of multi-references .

NB!
If Sum or  Relative is selected, one of the
preset references will always be active. If
the preset references are to be without in-
fluence, they should be set to 0 % (as in
the factory setting).

The example shows how to calculate the output fre-
quency if using Preset references together with  Sum
and Relative in parameter 214.
Parameter 205 Maximum reference has been set to 50
Hz.
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Par. 204
Min. reference

Increase
[Hz/V]

Frequency
by 4.0 V

Par. 215
Preset ref.

Par. 214 Reference
type = Sum [0]

Par. 214 Reference
type = Relative [1]

1) 0 5 20 Hz 15 % Output frequency Output frequency
00+20+7.5 = 27.5 Hz 00+20+3 = 23.0 Hz

2) 10 4 16 Hz 15 % 10+16+6.0 = 32.0 Hz 10+16+2.4 = 28.4 Hz
3) 20 3 12 Hz 15 % 20+12+4.5 = 36.5 Hz 20+12+1.8 = 33.8 Hz
4) 30 2 8 Hz 15 % 30+8+3.0 = 41.0 Hz 30+8+1.2 = 39.2 Hz
5) 40 1 4 Hz 15 % 40+4+1.5 = 45.5 Hz 40+4+0.6 = 44.6 Hz
       

215 Preset reference 1 (PRESET REF. 1)
216 Preset reference 2 (PRESET REF. 2)
217 Preset reference 3 (PRESET REF. 3)
218 Preset reference 4 (PRESET REF. 4)

Value:
-100.00 % - +100.00 %  0.00%

of the reference range/ex-
ternal reference

Function:
Four different preset references can be programmed
in parameters 215-218.
The preset reference is stated as a percentage of the
value RefMAX or as a percentage of the other external
references, depending on the choice made in param-
eter 214. If a RefMIN • 0 has been programmed, the
preset reference as a percentage will be calculated on
the basis of the difference between Ref MAX and
RefMIN, following which the value is added to Ref MIN.

Description of choice:
Set the fixed reference(s) that is/are to be the options.

To use the fixed references, it is necessary to have
selected Preset ref. enable on terminal 16, 17, 29, 32
or 33.
Choices between fixed references can be made by
activating terminal 16, 17, 29, 32 or 33 - see the table
below.

Terminals 17/29/33
preset ref. msb

Terminals 16/29/32
preset ref. lsb

0 0 Preset ref. 1
0 1 Preset ref. 2
1 0 Preset ref. 3
1 1 Preset ref. 4
   
   

See drawings in section Handling of multi-references.

219 Catch up/slow downvalue

(CATCH UP/SLW DWN)

Value:
0.00-100% of the current reference   0.00%

Function:
This parameter enables the entry of a percentage val-
ue (relative) which will either be added to or deducted
from the actual reference.

Description of choice:
If Catch up has been selected via one of the terminals
16, 29 or 32 (parameters 300, 305 and 306), the per-
centage (relative) value selected in parameter 219 will
be added to the total reference.
If Slow down has been selected via one of the termi-
nals 17, 29 or 33 (parameters 301, 305 and 307), the
percentage (relative) value selected in parameter 219
will be deducted from the total reference.

221 Torque limit for motor mode

(TORQ LIMIT MOTOR)

Value:
0.0 % - xxx.x % of TM,N  160 % of TM,N

Function:
This function is relevant for all application configura-
tions; speed, process and torque control.
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This is where to set the torque limit for motor operation.
The torque limiter is active in the frequency range up
to the rated motor frequency (parameter 104).
In the oversynchronous range, where the frequency is
higher than the rated motor frequency, this function
acts as a current limiter.
See fig. below.

Description of choice:
See also parameter 409 for further details.

In order to protect the motor from reaching pull-out tor-
que, the factory setting is 1.6 x the rated motor torque
(calculated value).
If a synchronous motor is used, the torque limit must
be increased in relation to the factory setting.
If a setting in parameters 101-106 is changed, param-
eters 221/222 are not automatically reversed to the
factory setting.

222 Torque limit for generating operation

(TORQ LIMIT GENER)

Value:
0.0 % - xxx.x % of TM,N   160 %

The max. torque depends
on the unit and the motor

size selected.

Function:
This function is relevant for all application configura-
tions; speed, process and torque control.
This is where to set the torque limit for generating op-
eration. The torque limiter is active in the frequency
range up to the rated motor frequency (parameter
104).
In the oversynchronous range, where the frequency is
higher than the rated motor frequency, this function
acts as a current limiter.
See fig. for parameter 221 as well as parameter 409
for further details.

Description of choice:
If Resistor brake [1] has been selected in parameter
400, the torque limit is changed to 1.6 x the rated motor
torque.

223 Warning: Low current

(WARN. CURRENT LO)

Value:
0.0 - parameter 224  0.2 A

Function:
When the motor current is below the limit, ILOW, pro-
grammed in this parameter, the display indicates
CURRENT LOW.
The signal outputs can be programmed to transmit a
status signal via terminal 42 or 45 as well as via relay
output 01 or 04 (parameter 319, 321, 323 or 326).

Description of choice:
The lower signal limit ILOW of the motor current must
be programmed within the normal working range of the
frequency converter.
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224 Warning: High current

(WARN. CURRENT HI)

Value:
Parameter 223 - IVLT,MAX  IVLT,MAX

Function:
f the motor current gets above the limit programmed in
this parameter, IHIGH, the display will indicate CUR-
RENT HIGH.
The signal outputs can be programmed to transmit a
status signal via terminal 42 or 45 and via relay output
01 or 04 (parameter 319, 321, 323 or 326).

Description of choice:
The upper signal limit of the motor current, IHIGH, must
be programmed within the normal working range of the
frequency converter. See drawing at parameter 223.

225 Warning: Low frequency

(WARN. FREQ. LOW)

Value:
0.0 - parameter 226  0.0 Hz

Function:
When the motor frequency is below the limit program-
med in this parameter, fLOW, the display indicates FRE-
QUENCY LOW.
The signal outputs can be programmed to transmit a
status signal via terminal 42 or 45 and via relay output
01 or 04 (parameter 319, 321, 323 or 326).

Description of choice:
The lower signal limit of the motor frequency, fLOW, is
to be programmed within the normal working range of
the frequency converter.
See drawing at parameter 223.

226 Warning: High frequency

(WARN. FREQ. HIGH)

Value:
parameter 225 - parameter 202   132.0 Hz

Function:
When the motor frequency is above the limit program-
med in this parameter, fHIGH, the display will indicate
FREQUENCY HIGH.
The signal outputs can be programmed to transmit a
status signal via terminal 42 or 45 and via relay output
01 or 04 (parameter 319, 321, 323 or 326).

Description of choice:
The upper signal limit of the motor frequency, fHIGH,
must be programmed within the normal working range
of the frequency converter.
See drawing at parameter 223.

227 Warning: Low feedback

(WARN. FEEDB. LOW)

Value:
-100,000.000 - parameter 228.   -4000.000

Function:
If the connected feedback signal gets below the value
set in this parameter, the signal outputs can be pro-
grammed to transmit a status signal via terminal 42 or
45 and via relay output 01 or 04 (parameter 319, 321,
323 or 326).

Description of choice:
Set the desired value.

228 Warning: High feedback

(WARN. FEEDB HIGH)

Value:
parameter 227 - 100,000.000   4000.000

VLT® 5000 Series

  = factory setting, () = display text, [] = value for use in communication via serial communication port

120  MG.52.A3.02 - VLT® is a registered Danfoss trademark

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1315 of 1387



Function:
If the connected feedback signal gets above the value
set in this parameter, the signal outputs can be pro-
grammed to transmit a status signal via terminal 42 or
45 and via relay output 01 or 04 (parameter 319, 321,
323 or 326).

Description of choice:
Set the desired value.

229 Frequency bypass, bandwidth

(FREQ BYPASS B.W.)

Value:
0 (OFF) - 100%  0 (OFF) %

Function:
Some systems call for some output frequencies to be
avoided because of resonance problems in the sys-
tem.
In parameters 230-233 these output frequencies can
be programmed for bypassing (Frequency bypass). In
this parameter (229), a bandwidth can be defined on
either side of these frequency bypasses.
The frequency bypass function is not active if par. 002
is set to  Local and par. 013 is set to LCP ctrl/Open
loop or LCP+dig ctrl/Open loop.

Description of choice:
The bypass bandwidth is set as a percentage of the
bypass frequency which is selected in parameter
230-233.
The bypass bandwidth indicates max. variation of the
bypass frequency.

Example: A bypass frequency of 100 Hz and a bypass
bandwidth of 1% are selected. In this case the bypass
frequency can vary between 99.5 Hz and 100.5 Hz i.e.
1% of 100 Hz.

230 Frequency bypass 1 (FREQ. BYPASS 1)
231 Frequency bypass 2 (FREQ. BYPASS 2)
232 Frequency bypass 3 (FREQ. BYPASS 3)
233 Frequency bypass 4 (FREQ. BYPASS 4)

Value:
0.0 - parameter 200  0.0 Hz

Function:
Some systems call for some output frequencies to be
avoided because of resonance problems in the sys-
tem.

Description of choice:
Enter the frequencies to be avoided.
See also parameter 229.

234 Motor phase monitor

(MOTOR PHASE MON)

Value:

Enable (ENABLE) [0]

Disable (DISABLE) [1]

Function:
In this parameter it is possible to select monitoring of
the motor phases.

Description of choice:
If Enable is selected, the frequency converter will react
on a missing motor phase which will result in alarm 30,
31 or 32.
If Disable is selected, no alarm is given if a motor phase
is missing. The motor can be damaged/overheated if
it runs on only two phases. It is therefore recommen-
ded to keep the missing motor phase function ENA-
BLED.
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Parameters - Inputs and outputs

Digital inputs Terminal no. 16 17 18 19 27 29 32 33
parameter 300 301 302 303 304 305 306 307

Value:
No function (NO OPERATION) [0] [0] [0] [0]  [0] [0] [0]
Reset (RESET) [1]* [1]    [1] [1] [1]
Coasting stop, inverse (COAST INVERSE)     [0]*    
Reset and coasting stop, inverse (COAST & RESET INVERS)     [1]    
Quick-stop, inverse (QSTOP INVERSE)     [2]    
DC-braking, inverse (DCBRAKE INVERSE)     [3]    
Stop inverse (STOP INVERSE) [2] [2]   [4] [2] [2] [2]
Start (START)   [1]*      
Latched start (LATCHED START)   [2]      
Reversing (REVERSING)    [1]*     
Start reversing (START REVERSE)    [2]     
Only start clockwise, on (ENABLE START FWD.) [3]  [3]   [3] [3]  
Only start anti-clockwise, on (ENABLE START REV)  [3]  [3]  [4]  [3]
Jog (JOGGING) [4] [4]    [5]* [4] [4]
Preset reference, on (PRESET REF. ON) [5] [5]    [5] [5] [5]
Preset reference, lsb (PRESET REF. SEL. LSB) [5]     [7] [6]  
Preset reference, msb (PRESET REF. MSB)  [6]    [8]  [6]
Freeze reference (FREEZE REFERENCE) [7] [7]*    [9] [7] [7]
Freeze output (FREEZE OUTPUT) [8] [8]    [10] [8] [8]
Speed up (SPEED UP) [9]     [11] [9]  
Speed down (SPEED DOWN)  [9]    [12]  [9]
Choice of Setup, lsb (SETUP SELECT LSB) [10]     [13] [10]  
Choice of Setup, msb (SETUP SELECT MSB)  [10]    [14]  [10]
Choice of Setup, msb/speed up (SETUP MSB/SPEED UP)       [11]

*
 

Choice of Setup, lsb/speed down (SETUP LSB/SPEED DOWN)        [11]
*

Catch-up (CATCH UP) [11]     [15] [12]  
Slow-down (SLOW DOWN)  [11]    [16]  [12]
Ramp 2 (RAMP 2) [12] [12]    [17] [13] [13]
Mains failure inverted (MAINS FAILURE INVERSE) [13] [13]    [18] [14] [14]
Pulse reference (PULSE REFERENCE)  [23]    [28]1   
Pulse feedback (PULSE FEEDBACK)        [24]
Encoder feedback input, A (ENCODER INPUT 2A)        [25]
Encoder feedback input, B (ENCODER INPUT 2B)       [24]  
Safety interlock (SAFETY INTERLOCK)  [24]   [5]    
Data change lock (PROGRAMMING LOCK) [29] [29]    [29] [29] [29]
          
1) If this function is selected for terminal 29, the same function for terminal 17 will not be valid, even if it has been
selected to be active.
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300 Terminal 16, input

(DIGITAL INPUT 16)

Function:
In this and the following parameters it is possible to
choose between the different possible functions rela-
ted to the inputs on terminals 16-33.
The function options are shown in the table on page
111. The maximum frequency for terminal 16, 17, 18
and 19 is 5 kHz. The maximum frequency for terminals
29, 32 and 33 is 65 kHz.

Description of choice:
No function is selected if the frequency converter is
not to react to signals transmitted to the terminal.

Reset zeroes the frequency converter after an alarm;
however, not all alarms can be reset.

Coasting stop inverse is used for making the frequency
converter let go of the motor to make it coast freely to
stop. Logic '0' leads to coasting stop and reset.

Reset and coasting stop inverse, is used for acti-
vating coasting stop at the same time as reset. Logic
`0' leads to coasting stop and reset

Quick-stop inverse is used for stopping the motor in
accordance with the quick-stop ramp (set in parameter
212). Logic '0' leads to a quick-stop.

DC braking inverse is used for stopping the motor by
energizing it with a DC voltage for a given time, see
parameters 125-127.
Please note that this function is only active if the value
of parameters 126-127 is different from 0. Logic '0'
leads to DC braking.

Stop inverse is activated by interrupting the voltage to
the terminal. This means that if the terminal has no
voltage, the motor cannot run. The stop will be effected
in accordance with the selected ramp (parameters
207/208/209/210).

None of the above-mentioned stop com-
mands (start-disable) are to be used as
disconnection switch in connection with
repairs. Cut mains instead.

NB!
It must be noted that when the frequency
converter is at the torque limit and has re-
ceived a stop command, it will only stop if
terminal 42, 45, 01 or 04 has been con-
nected to terminal 27. The data choice on

terminal 42, 45, 01 or 04 must be Torque
limit  and stop [27].

Start, is selected if a start/stop (operating command,
group 2) command is desired. Logic '1' = start, logic '0'
= stop.

Latched start - if a pulse is applied for min. 3 ms, the
motor will start, provided no stop command (operating
command, group 2). The motor stops if Stop inverse is
activated briefly.

Reversing is used for changing the direction of rotation
of the motor shaft. Logic "0" will not lead to reversing.
Logic "1" will lead to reversing. The reversing signal
only changes the direction of rotation; it does not acti-
vate the start function.
Reversing requires that Both directions  has been se-
lected in parameter 200.
Is not active if Process control, closed loop,  Torque
control open loop or Torque control, speed feedback
has been selected.

Start reversing, is used for start/stop (operating com-
mand, group 2) and for reversing with the same signal.
No signal is allowed on terminal 18 at the same time.
Acts as latch start reversing, provided latch start has
been chosen for terminal 18.
Is not active if Process control, closed loop has been
selected.

Start clockwise only, on is used if the motor shaft is
only to be able to rotate clockwise when starting.
Should not be used with Process control, closed loop.

Start anti-clockwise only, is used if the motor shaft is
to rotate anti-clockwise when started.
Should not be used with  Process control, closed
loop.

Jog is used for overriding the output frequency to the
jog frequency set in parameter 213. The ramp time can
be set in parameter 211. Jog is not active if a stop
command has been given (start-disable). Jog over-
rides stop (operating command, group 2).

Preset reference, on is used for shifting between ex-
ternal reference and preset reference. It is assumed
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that External/preset  [2] has been selected in parameter
214. Logic '0' = external references active; logic '1' =
one of the four preset references is active in accord-
ance with the table below.

Preset reference, lsb and Preset reference, msb
enables a choice of one of the four preset references,
in accordance with the table below.

 Preset ref. msb Preset ref. lsb
Preset ref. 1 0 0
Preset ref. 2 0 1
Preset ref. 3 1 0
Preset ref. 4 1 1

Freeze reference - freezes the actual reference. The
frozen reference is now the point of enable/condition
for Speed up and  Speed down to be used.
If speed up/down is used, the speed change always
follows ramp 2 (parameters 209/210) in the range 0 -
Ref MAX.

Freeze output - freezes the actual motor frequency
(Hz). The frozen motor frequency is now the point of
enable/condition for Speed up and Speed down to be
used.
If speed up/down is used, the speed change always
follows ramp 2 (parameters 209/210) in the range 0 -
fM,N.

NB!
If Freeze output is active, the frequency
converter cannot be stopped via terminals
18 and 19, but only via terminal 27 (to be
programmed for  Coasting stop, inverse [0]
or Reset and coasting stop, inverse [1]).

After Freeze output, the PID integrators are reset.

Speed up and Speed down are selected if digital con-
trol of the up/down speed is desired (motor potentiom-
eter). This function is only active if Freeze reference or
 Freeze output has been selected. As long as there is
a logic `1` on the terminal selected for speed up, the
reference or the output frequency will increase. Follow
ramp 2 (parameter 209) in the range 0 - fMIN.

As long as there is a logic `1` on the terminal selected
for speed down, the reference or the output frequency
will be reduced. Follow ramp 2 (parameter 210) in the
range 0 - fMIN.
Pulses (logic `1` minimum high for 3 ms and a mini-
mum pause of 3 ms) will lead to a change of speed of
0.1% (reference) or 0.1 Hz (output frequency).

Example:

 Terminal  Freeze ref./
 (16) (17) Freeze output
No speed change 0 0 1
Speed down 0 1 1
Speed up 1 0 1
Speed down 1 1 1

The speed reference frozen via the control panel can
be changed even if the frequency converter has stop-
ped. The frozen reference will be remembered in case
of a mains drop-out.

Selection of Setup, lsb and Selection of Setup,
msb enables a choice of one of the four Setups; how-
ever, this presupposes that parameter 004 has been
set at Multi Setup.

Selection of Setup, msb/Speed up and Selection of
Setup, lsb/Speed down - together with the use of 
Freeze reference or Freeze output - enable up/down
speed change.

The selection of Setup occurs in accordance with the
below verification table:

 Selection of Setup Freeze ref/
 (32)msb (33)lsb Freeze output
Setup 1 0 0 0
Setup 2 0 1 0
Setup 3 1 0 0
Setup 4 1 1 0
No speed change 0 0 1
Speed down 0 1 1
Speed up 1 0 1
Speed down 1 1 1

Catch-up/Slow-down is selected if the reference value
is to be increased or reduced by a programmable per-
centage value set in parameter 219.

 Slow-down Catch-up
   
Unchanged speed 0 0
Reduced by %-value 1 0
Increased by %-value 0 1
Reduced by %-value 1 1

Ramp 2 is selected if a change between ramp 1 (pa-
rameters 207-208) and ramp 2 (209-210) is desired.
Logic '0' leads to ramp 1, while logic '1' leads to ramp
2.

Mains failure inverted is to be selected if parameter
407 Mains failure and/or parameter 408  Quick dis-
charge is to be activated. Mains failure inverted is
active in the logical `0' situation.
See also Mains fault/quick discharge on page 66, if
required.
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NB!
The frequency converter can be totally
damaged by repeating the Quick dis-
charge function on the digital input with
mains voltage connected to the SYSTEM.

Pulse reference is selected if a pulse sequence (fre-
quency) of 0 Hz is used, corresponding to RefMIN,
parameter 204. The frequency is set in parameter 327,
corresponding to RefMAX.

Pulse feedback is selected if a pulse sequence (fre-
quency) is selected as a feedback signal.

Select Encoder feedback, input A, if encoder feed-
back is to be used after choosing Speed control,
closed loop or Torque control, speed feedback in pa-
rameter 100. Set Pulse/rpm in parameter 329.

Select Encoder feedback, input B, if encoder feed-
back is to be used with a 90° pulse to register the
direction of rotation.

Safety interlock has the same function as Coasting
stop, inverse,  but Safety interlock generates the alarm
message “external fault” on the display when the se-
lected terminal is logic “0”. The alarm message will
also be active via digital outputs 42/45 and relay out-
puts 01/04 if programmed for Safety interlock. The
alarm can be reset using a digital input or the [OFF/
STOP] key.

Data change lock is selected if data changes to pa-
rameters are not to be made via the control unit; how-
ever, it will still be possible to carry out data changes
via the bus.

301 Terminal 17, input

(DIGITAL INPUT 17)

Value:

See parameter 300.

Function:
This parameter allows a choice between the different
options on terminal 17.
The functions are shown in the table at the beginning
of the section Parameters - Inputs and Outputs. Maxi-
mum frequency for terminal 17 is 5 kHz.

Description of choice:
See parameter 300.

302 Terminal 18 Start, input

(DIGITAL INPUT 18)

Value:

See parameter 300.

Function:
This parameter allows a choice between the different
options on terminal 18. The enabled functions are
shown in the table at the beginning of the section Pa-
rameters - Inputs and Outputs.
Maximum frequency for terminal 18 is 5 kHz.

Description of choice:
See parameter 300.

303 Terminal 19, input

(DIGITAL INPUT 19)

Value:

See parameter 300.

Function:
This parameter allows a choice between the different
options on terminal 19. The functions are shown in the
table at the beginning of the section Parameters - In-
puts and Outputs.
Maximum frequency for terminal 19 is 5 kHz.

Description of choice:
See parameter 300.

304 Terminal 27, input

(DIGITAL INPUT 27)

Value:

See parameter 300.

Function:
This parameter allows a choice between the different
options on terminal 27.
Functions are shown in the table at the beginning of
the section Parameters - Inputs and Outputs.
Maximum frequency for terminal 27 is 5 kHz.

Description of choice:
See parameter 300.

305 Terminal 29, input

(DIGITAL INPUT 29)

Value:
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See parameter 300.

Function:
This parameter allows a choice between the different
options on terminal 29. The functions are shown in the
table at the beginning of the section Parameters - In-
puts and Outputs.
Maximum frequency for terminal 29 is 65 kHz.

Description of choice:
See parameter 300.

306 Terminal 32, input

(DIGITAL INPUT 32)

Value:

See parameter 300.

Function:
This parameter allows a choice between the different
options on terminal 32. The functions are shown in the
table at the beginning of the section Parameters - In-
puts and Outputs.

Maximum frequency for terminal 32 is 65 kHz.

Description of choice:
See parameter 300.

307 Terminal 33, input

(DIGITAL INPUT 33)

Value:

See parameter 300.

Function:
This parameter allows a choice between the different
options on terminal 33. The functions are shown in the
table at the beginning of the section Parameters - In-
puts and Outputs.
Maximum frequency for terminal 33 is 65 kHz.

Description of choice:
See parameter 300.

Analogue inputs terminal no. 53(voltage) 54(voltage) 60(current)
parameter 308 311 314

Value:
No operation (NO OPERATION) [0] [0] [0]
Reference (REFERENCE) [1]  [1] [1]  
Feedback signal (FEEDBACK) [2]  [2]
Torque limit (TORQUE LIMIT CTRL) [3] [2] [3]
Thermistor (THERMISTOR INPUT) [4] [3]  
Relative reference (RELATIVE REFERENCE)  [4] [4]
Max. torque frequency (MAX. TORQUE FREQ.)  [5]  

308 Terminal 53, analog input voltage

(AI [V ] 53 FUNCT.)

Function:
This parameter allows a choice of the desired option
on terminal 53.
Scaling of the input signal is effected in parameters
309 and 310.

Description of choice:
No operation. Is selected if the frequency converter is
not to react to signals connected to the terminal.
Reference. Is selected to enable change of reference
by means of an analogue reference signal.
If other inputs are connected, these are added up, tak-
ing account of their signs.
Feedback-signal. Is selected if closed loop control with
an analogue signal is used.

Torque limit. Is used if the torque limit value set in pa-
rameter 221 is to be changed by means of an analogue
signal.
Thermistor. Is selected if a motor-integrated thermistor
(according to DIN44080/81) should stop the frequency
converter in case of motor overtemperature. The cut-
out value is > 3 k . The thermistor is connected to
terminal 50 and the actual input selected (53 or 54).

NB!
If the temperature of the motor is utilized
through a thermistor via the frequency
converter, the following most be noted:
In case of short circuits between motor-
winding and thermistor, PELV is not com-
plied with. In order to comply with PELV,
the thermistor must be utilized externally.
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If a motor features a thermal switch instead, this can
also be connected to the input. If motors run in parallel,
the thermistors/thermal switches can be connected in
series (total resistance < 3 k ). Parameter 128 must
be programmed for Thermistor warning [1] or Thermis-
tor trip [2].
Relative reference is selected if a relative adjustment
of the reference sum is required.
This function is only active if Relative has been selected
(parameter 214). The relative reference on terminal
54/60 is a percentage of the full range of the terminal
in question. This will be added to the sum of the other
references. If several relative references have been
selected (preset reference 215-218, 311 and 314),
these will be added first, following which this sum will
be added to the sum of the active references.

NB!
If Reference or Feedback signal has been
selected on more than one terminal, these
signals will be added with signs.

Max. torque frequency. This is only used in Torque
control, open loop (parameter 100) for limiting the out-
put frequency. Selected if the max. output frequency
is to be controlled by an analogue input signal. The
frequency range goes from Output frequency low limit
(parameter 201) to Output frequency high limit (param-
eter 202).

309 Terminal 53, min. scaling

(AI 53 SCALE LOW)

Value:
0.0 - 10.0 Volt  0.0 Volt

Function:
This parameter is used for setting the signal value that
corresponds to the maximum reference value set in
parameter 204.

Description of choice:
Set the desired voltage value.
See also section  Handling of single references.

310 Terminal 53, max. scaling

(AI 53 SCALE HIGH)

Value:
0.0 - 10.0 Volt  10.0 Volt

Function:
This parameter is used for setting the signal value that
corresponds to the maximum reference value set in
parameter 205.

Description of choice:
Set the desired voltage value.
See also section  Handling of single references.

311 Terminal 54, analogue input voltage

(AI [V] 54 FUNCT.)

Value:

See description of parameter 308

Function:
This parameter chooses between the different func-
tions available for the input, terminal 54.
Scaling of the input signal is effected in parameters
312 and 313.

Description of choice:
See description of parameter 308.

312 Terminal 54, min. scaling

(AI 54 SCALE LOW)

Value:
0.0 - 10.0 Volt  0.0 Volt

Function:
This parameter is used for setting the scaling value
that corresponds to the minimum reference value set
in parameter 204.

Description of choice:
Set the desired voltage value.
See also section Handling of  single references.

VLT® 5000 Series

  = factory setting, () = display text, [] = value for use in communication via serial communication port

MG.52.A3.02 - VLT® is a registered Danfoss trademark  127

P
ro

gr
am

m
in

g

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1322 of 1387



313 Terminal 54, max. scaling

(AI 54 SCALE HIGH)

Value:
0.0 - 10.0 Volt  10.0 Volt

Function:
This parameter is used for setting the signal value that
corresponds to the maximum reference value set in
parameter 205.

Description of choice:
Set the desired voltage value.
See also section  Handling of single references.

314 Terminal 60, analogue input current

(AI [mA] 60 FUNCT)

Value:

See description of parameter 308

Function:
This parameter allows a choice between the different
functions available for the input, terminal 60.
Scaling of the input signal is effected in parameters
315 and 316.

Description of choice:
See description of parameter 308.

315 Terminal 60, min. scaling

(AI 60 SCALE LOW)

Value:
0.0 - 20.0 mA  4 mA

Function:
This parameter determines the value of the reference
signal that is to correspond to the minimum reference
value set in parameter 204.
If the Time-out function of parameter 317 is used, the
value must be set at >2 mA.

Description of choice:
Set the desired current value.
See also section Handling of  single references.

316 Terminal 60, max. scaling

(AI 60 SCALE HIGH)

Value:
0.0 - 20.0 mA  20.0 mA

Function:
This parameter sets the value of the reference signal
that is to correspond to the maximum reference value
set in parameter 205.

Description of choice:
Set the desired current value.
See also section  Handling of single references .

317 Time out

(LIVE ZERO TIME O)

Value:
0 - 99 sec.  10 sec.

Function:
If the signal value of the reference signal connected to
the input, terminal 60, falls below 50% of the value set
in parameter 315 for a period longer than the time set
in parameter 317, the function selected in parameter
318 will be activated.

Description of choice:
Set the desired time.

318 Function after time out

(LIVE ZERO FUNCT.)

Value:

Off (OFF) [0]

Freeze output frequency (FREEZE OUTPUT
FREQ.) [1]

Stop (STOP) [2]

Jog (JOGGING) [3]

Max. speed (MAX SPEED) [4]

Stop and trip (STOP AND TRIP) [5]

Function:
This parameter allows a choice of the function to be
activated if the input signal on terminal 60 drops below
2 mA, provided parameter 315 has been set higher
than 2 mA and that the preset time for time-out (pa-
rameter 317) has been exceeded.

If more time-outs occur at the same time the frequency
converter will give the following priority to the time-out
function:

1. Parameter 318 Function after time out

VLT® 5000 Series
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2. Parameter 346 Function after encoder loss

3. Parameter 514 Bus time interval function

Description of choice:
The output frequency of the frequency converter can
be:

- frozen at the present value

- overruled to stop

- overruled to jog frequency

- overruled to max. frequency

- overruled to stop with subsequent trip.

VLT® 5000 Series
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Outputs terminal no. 42 45 01(re-
lay)

04 (re-
lay)

parameter 319 321 323 326
Value:
No function (NO OPERATION) [0] [0] [0] [0]
Control ready (CONTROL READY) [1] [1] [1] [1]
Ready signal (UNIT READY) [2] [2] [2] [2]
Ready - remote control (UNIT READY/REM CTRL) [3] [3] [3] [3]  
Enable, no warning (ENABLE/NO WARNING) [4] [4] [4] [4]
Running (VLT RUNNING) [5] [5] [5] [5]
Running, no warning (RUNNING/NO WARNING) [6] [6] [6] [6]
Running within range, no warning (RUN IN RANGE/NO WARN) [7] [7] [7] [7]
Running at reference value, no warning (RUN ON REF/NO WARN) [8] [8] [8] [8]
Fault (ALARM) [9] [9] [9] [9]
Fault or warning (ALARM OR WARNING) [10] [10] [10] [10]
Torque limit (TORQUE LIMIT) [11] [11] [11] [11]
Out of current range (OUT OF CURRENT RANGE) [12] [12] [12] [12]
Over I low (ABOVE CURRENT,LOW) [13] [13] [13] [13]
Under I high (BELOW CURRENT,HIGH) [14] [14] [14] [14]
Out of frequency range (OUT OF FREQ RANGE) [15] [15] [15] [15]
Over f low (ABOVE FREQUENCY LOW) [16] [16] [16] [16]
Under f high (BELOW FREQUENCY HIGH) [17] [17] [17] [17]
Out of feedback range (OUT OF FDBK RANGE) [18] [18] [18] [18]
Over feedback low (ABOVE FDBK, LOW) [19] [19] [19] [19]
Under feedback high (BELOW FDBK, HIGH) [20] [20] [20] [20]
Thermal warning (THERMAL WARNING) [21] [21] [21] [21]
Ready - no thermal warning (READY & NOTHERM WARN) [22] [22] [22]  [22]
Ready - remote control - no therm. warn. (REM RDY & NO THERMWAR) [23] [23] [23] [23]
Ready - mains voltage within range (RDY NO OVER/UNDERVOL) [24] [24] [24] [24]
Reversing (REVERSE) [25] [25] [25] [25]
Bus ok (BUS OK) [26] [26] [26] [26]
Torque limit and stop (TORQUE LIMIT AND STOP) [27] [27] [27] [27]
Brake, no brake warning (BRAKE NO BRAKE WARNING) [28] [28] [28] [28]
Brake ready, no fault (BRAKE RDY (NO FAULT)) [29] [29] [29] [29]
Brake fault (BRAKE FAULT (IGBT)) [30] [30] [30] [30]
Relay 123 (RELAY 123) [31] [31] [31] [31]
Mechanical brake control (MECH. BRAKE CONTROL) [32] [32] [32] [32]
Control word bit 11/12 (CTRL WORD BIT 11/12)   [33] [33]
Extended mechanical brake control (EXT. MECH. BRAKE) [34] [34] [34] [34]
Safety interlock (SAFETY INTERLOCK) [35] [35] [35] [35]
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Outputs terminal no. 42 45 01(relay) 04 (relay)

parameter 319 321 323 326
Value:
0-100 Hz 0-20 mA (0-100 Hz = 0-20 mA) [36] [36]   
0-100 Hz 4-20 mA (0-100 Hz = 4-20 mA) [37] [37]   
0-100 Hz 0-32000 p (0-100 Hz = 0-32000P) [38] [38]   
0 - fMAX 0-20 mA (0-FMAX = 0-20 mA) [39] [39]    
0 - fMAX 4-20 mA (0-FMAX = 4-20 mA) [40] [40]   
0 - fMAX 0-32000 p (0-FMAX = 0-32000P) [41] [41]   
RefMIN - RefMAX 0-20 mA (REF MIN-MAX = 0-20 mA) [42] [42]   
RefMIN - RefMAX 4-20 mA (REF MIN-MAX = 4-20 mA) [43] [43]   
RefMIN - RefMAX 0-32000 p (REF MIN-MAX = 0-32000P) [44] [44]   
FBMIN - FBMAX 0-20 mA (FB MIN-MAX = 0-20 mA) [45] [45]   
FBMIN - FBMAX 4-20 mA (FB MIN-MAX = 4-20 mA) [46] [46]   
FBMIN - FBMAX 0-32000 p (FB MIN-MAX = 0-32000P) [47] [47]   
0 - IMAX 0-20 mA (0-IMAX = 0-20 mA) [48]  [48]   
0 - IMAX 4-20 mA (0-IMAX = 4-20 mA) [49] [49]   
0 - IMAX 0-32000 p (0-IMAX = 0-32000P) [50] [50]   
0 - TLIM 0-20 mA (0-TLIM = 0-20 mA) [51] [51]   
0 - TLIM 4-20 mA (0-TLIM = 4-20 mA) [52] [52]   
0 - TLIM 0-32000 p (0-TLIM = 0-32000P) [53] [53]   
0 - TNOM 0-20 mA (0-TNOM = 0-20 mA) [54] [54]   
0 - TNOM 4-20 mA (0-TNOM = 4-20 mA) [55] [55]   
0 - TNOM 0-32000 p (0-TNOM = 0-32000P) [56] [56]   
0 - PNOM 0-20 mA (0-PNOM = 0-20 mA) [57] [57]   
0 - PNOM 4-20 mA (0-PNOM = 4-20 mA) [58] [58]   
0 - PNOM 0-32000 p (0-PNOM = 0-32000P) [59] [59]   
0 - SyncRPM 0-20 mA (0-SYNCRPM = 0-20 mA) [60] [60]   

0 -SyncRPM 4-20 mA (0-SYNCRPM = 4-20 mA) [61] [61]   
0 - SyncRPM 0-32000 p (0-0-SYNCRPM = 0-32000 p) [62] [62]   
0 - RPM at FMAX 0-20 mA (0-RPMFMAX = 0-20 mA) [63] [63]   
0 - RPM at FMAX 4-20 mA (0-RPMFMAX = 4-20 mA) [64] [64]   
0 - RPM at FMAX 0-32000 p (0-RPMFMAX = 0-32000 p) [65] [65]   

319 Terminal 42, output

(AO 42 FUNCT.)

Function:
This output can act both as a digital and an analogue
output. If used as a digital output (data value [0]-[65]),
a 24 V DC signal is transmitted; if used as an analogue
output either a 0-20 mA signal, a 4-20 mA signal or a
pulse output is transmitted.

Description of choice:
Control ready, the frequency converter is ready for use;
the control card receives supply voltage.

Ready signal, the frequency converter control card is
receiving a supply signal and the frequency converter
is ready for operation.

Ready, remote control, the frequency converter control
card is receiving a supply signal and parameter 002
has been set to remote control.

Enable, no warning, the frequency converter is ready
for use; no start or stop command has been given
(start/disable). No warning.

Running is active when there is a start command or the
output frequency is above 0.1 Hz. Is also active during
ramp down.

Running, no warning , the output frequency is higher
than the frequency set in parameter 123. A start com-
mand has been given. No warning.

Runs in range, no warning, runs within the programmed
current/frequency ranges set in parameters 223-226.

Runs on reference, no warning, speed according to ref-
erence. No warning.

Fault, output is activated by alarm.

Fault or warning, the output is activated by alarm or
warning.

Torque limit, the torque limit in parameter 221 has been
exceeded.

VLT® 5000 Series
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Out of current range, the motor current is outside the
range programmed in parameters 223 and 224.

Over I low, the motor current is higher than set in pa-
rameter 223.

Under I high, the motor current is lower than set in pa-
rameter 224.

Out of frequency range, the output frequency is outside
the frequency range programmed in parameters 225
and 226.

Over f low, the output frequency is higher than the val-
ue set in parameter 225.

Under f high, the output frequency is lower than the
value set in parameter 226.

Out of feedback range, the feedback signal is outside
the range programmed in parameters 227 and 228.

Over feedback low, the feedback signal is higher than
the value set in parameter 227.

Under feedback high, the feedback signal is lower that
the value set in parameter 228.

Thermal warning, above the temperature limit in either
the motor, the frequency converter, the brake resistor
or the thermistor.

Ready - no thermal warning, the frequency converter is
ready for use, the control card receives supply voltage
and there are no control signals on the inputs. No over-
temperature.

Ready - remote control - no thermal warning , the fre-
quency converter is ready for use and set at remote
control, the control card receives supply voltage. No
over-temperature.

Ready - mains voltage within range, the frequency con-
verter is ready for use, the control card receives supply
voltage and there are no control signals on the inputs.
The mains voltage is within the permitted voltage
range (see chapter 8).

Reversing. Logic '1' = relay activated, 24 V DC on the
output when the direction of rotation of the motor is
clockwise. Logic '0' = relay not activated, no signal on
the output, when the direction of rotation of the motor
is anti-clockwise.

Bus-ok, active communication (no time-out) via the se-
rial communication port.

Torque limit and stop is used in connection with coast-
ing stop (terminal 27), where it is possible to give a stop
even if the frequency converter is at the torque limit.
The signal is inverted, i.e. a logic ̀ 0' when the frequen-

cy converter has received a stop signal and is at the
torque limit.

Brake, no brake warning, the brake is active and there
are no warnings.

Brake ready, no fault, the brake is ready for operation
and there are no faults.

Brake fault, the output is a logical "1" when the brake
IGBT has short-circuited. This function is used to pro-
tect the frequency converter if there is a fault on the
brake modules. To avoid a potential fire in the brake
resistor, the output/relay can be used to cut out the
supply voltage from the frequency converter.

Relay 123, if Fieldbus profile [0] has been selected in
parameter 512, the relay is activated. If either OFF1,
OFF2 or OFF3 (bit in the control word) is logic '1'.

Mechanical brake control, enables control of an exter-
nal mechanical brake, see also section Mechanical
brake control.

Control word bits 11/12, relay controlled via bits 11/12
in serial control word. Bit 11 relates to relay 01 and bit
12 to relay 04. If parameter 514 Bus time interval func-
tion is active, relays 01 and 04 will be voltage-free.
See section on Serial communication in the Design
Guide.

Extended mechanical brake control, enables control of
an external mechanical brake, see also section Me-
chanical brake control.

Safety interlock The output is active when Safety inter-
lock has been selected on an input and the input is a
logic “1”.

0-100 Hz 0-20 mA and
0-100 Hz 4-20 mA and
0-100 Hz 0-32000 p, a pulse output signal propor-
tional to the output frequency in the range 0-100 Hz.

0-fMAX 0-20 mA and
0-fMAX 4-20 mA and
0-fMAX 0-32000 p, an output signal proportional to the
output frequency range in the range 0 - fMAX (parame-
ter 202).

RefMIN - RefMAX 0-20 mA and
RefMIN - RefMAX 4-20 mA and
RefMIN - RefMAX 0-32000 p, an output signal propor-
tional to the reference value in the interval RefMIN -
RefMAX (parameters 204/205) is obtained.

BMIN -FBMAX 0-20 mA and
FBMIN -FB MAX 4-20 mA and
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FBMIN -FBMAX 0-32000 p, an output signal proportion-
al to the feedback value in the interval FBMIN -FBMAX

(parameters 414/415) is obtained.

0 - IVLT, MAX 0-20 mA or
0 - IVLT, MAX 4-20 mA and
0 - IVLT, MAX  0-32000 p, an output signal proportional
to the output current in the interval 0 - IVLT,MAX is ob-
tained. IVLT,MAX  depends on the settings in parameter
101 and 103 and can be seen from the Technical da-
ta (IVLT,MAX (60 s).

0 - MLIM 0-20 mA and
0 - MLIM 4-20 mA and
0 - MLIM 0-32000 p, an output proportional to the out-
put torque in the interval 0 - TLIM (parameter 221) is
obtained. 20 mA corresponds to the value set in pa-
rameter 221.

0 - MNOM 0-20 mA and
0 - MNOM 4-20 mA and
0 - MNOM 0-32000 p, an output signal proportional to
the output torque of the motor. 20 mA corresponds to
the rated torque for the motor.

0 - PNOM 0-20 mA and
0 - PNOM 4-20 mA and
0 - PNOM 0-32000 p, 0 - PNOM 0-32000 p, an output
signal proportional to the rated motor output is ob-
tained. 20 mA corresponds to the value set in param-
eter 102.

0 - SyncRPM 0-20 mA and
0 - SyncRPM 4-20 mA and
0 - SyncRPM 0-32000 p, an output signal propor-
tional to the synchronous motor RPM is obtained.

0 - RPM at FMAX 0-20 mA and
0 - RPM at FMAX 4-20 mA and
0 - RPM at F MAX 0-32000 p, n output signal propor-
tional to the synchronous motor RPM at FMAX (param-
eter 202) is obtained.

320 Terminal 42, output, pulse scaling

(AO 42 PULS SCALE)

Value:
1 - 32000 Hz  5000 Hz

Function:
This parameter allows scaling of the pulse output sig-
nal.

Description of choice:
Set the desired value.

321 Terminal 45, output

(AO 45 FUNCT.)

Value:

See description for parameter 319.

Function:
This output can function both as a digital and an ana-
logue output. Used as a digital output (data value [0]-
[35]) it generates a 24 V (max. 40 mA) signal; on the
analogue outputs (data value [36]-[59]) there is a
choice of 0-20 mA, 4-20 mA or a scalable pulse output.

Description of choice:
See description for parameter 319.

322 Terminal 45, output, pulse scaling

(AO 45 PULS SCALE)

Value:
1 - 32000 Hz  5000 Hz

Function:
This parameter allows scaling of the pulse output sig-
nal.

Description of choice:
Set the desired value.

323 Relay 01, output

(RELAY 1-3 FUNCT.)

Value:

See description of parameter 319.
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Function:
This output activates a relay switch.
Relay switch 01 can be used for bringing status and
warnings. The relay is activated when the conditions
for the relevant data values have been fulfilled.
Activation/deactivation can be delayed in parameter
324/325.

Description of choice:
See description of parameter 319.
Connections - see the below drawing.

324 Relay 01, ON delay

(RELAY 1-3 ON DL)

Value:
0.00 - 600.00.  0.00 sec.

Function:
This parameter allows a delay of the cut-in time of relay
01 (terminals 01-02).

Description of choice:
Enter the desired value (can be set at intervals of 0.02
sec.).

325 Relay 01, OFF delay

(RELAY 1-3 OFF DL)

Value:
0.00 - 600.00  0.00 sec.

Function:
This parameter makes it possible to delay the cut-out
time of relay 01 (terminals 01-03).

Description of choice:
Enter the desired value (can be set at intervals of 0.02
sec.).

326 Relay 04, output

(RELAY 4-5 FUNCT.)

Value:

See description of parameter 319.

Function:
This output activates a relay switch.
Relay switch 04 can be used for bringing status and
warnings. The relay is activated when the conditions
for the relevant data values have been fulfilled.

Description of choice:
See description of parameter 319.
Connections - see the below drawing.

327 Pulse reference, max. frequency

(PULSE REF MAX)

Value:
100 - 65000 Hz at terminal 29
100 - 5000 Hz at terminal 17  5000 Hz

Function:
In this parameter, the signal value is set that corre-
sponds to the maximum reference value set in param-
eter 205. Setting of this parameter affects an internal
filter constant, i.e. at 100 Hz = 5 sec; 1 kHz = 0.5 sec.
and at 10 kHz = 50 msec. To avoid a too long filter time
constant at low pulse resolution, the reference (pa-
rameter 205) and this parameter can be multiplied by
the same factor and in this way use the lower reference
range.

Description of choice:
Set the desired pulse reference.

328 Pulse feedback, max. frequency

(PULSE FEEDB MAX)

Value:
100 - 65000 Hz at terminal 33  25000 Hz

Function:
This is where to set the feedback value that is to cor-
respond to the maximum feed back value.

Description of choice:
Set the desired feedback value.
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329 Encoder feedback pulse/rev.

(ENCODER PULSES)

Value:

128 pulses /rev. (128) [128]

256 pulses /rev. (256) [256]

512 pulses /rev. (512) [512]

1024 pulses /rev. (1024) [1024]

2048 pulses /rev. (2048) [2048]

4096 pulses /rev. (4096) [4096]

This value can also be set between 1-4096 pulses/rev.

Function:
This is where to set the encoder pulses per revolution
that correspond to the motor rpm.
This parameter is only available in  Speed control,
closed loop and in Torque control, speed feedback (pa-
rameter 100).

Description of choice:
Read the correct value from the encoder. Pay attention
to the speed limitation (rpm) for a given number of pul-
ses/rpm, see the drawing below:

The encoder used is to be of the Open Collector PNP
0/24 V DC type (max. 20 kHz) or a Push-Pull circuit
0/24 V DC (max. 65 kHz).

330 Freeze reference/output function

(FREEZE REF/OUTP.)

Value:

No operation (NO OPERATION) [0]

Freeze reference (FREEZE REFERENCE) [1]

Freeze output (FREEZE OUTPUT) [2]

Function:
In this parameter it is possible to freeze either the ref-
erence or the output.

Description of choice:
Freeze reference [1] freezes the actual reference. The
frozen reference is now the basis for  Speed up and
Speed down.
Freeze output [2] freezes the actual motor frequency
(Hz). The frozen frequency is now the basis for  Speed
up and Speed down.

NB!
If Freeze output is active, the frequency
converter cannot be stopped via terminals
18 and 19, but only via terminal 27 (to be
programmed for  Coasting stop, inverse [0]
or Reset and coasting stop, inverse [1]).

After Freeze output, the PID integrators are reset.

345 Encoder loss timeout

(ENC LOSS TIMEOUT)

Value:
0 - 60 sec.  1 sec.

Function:
If the encoder signal is interrupted from terminal 32 or
33 the function selected in parameter 346 will be acti-
vated.
If the encoder feedback signal is different from the out-
put frequency +/- 3 x nominal motor slip the encoder
loss function will be activated.
An encoder loss timeout can occur even if the encoder
works all right. Check the motor parameter in group
100 if no error can be found on the encoder.
The Encoder loss function is only active in Speed con-
trol, closed loop [1] and Torque control, speed feed-
back [5], see parameter 100 Configuration.

Description of choice:
Set the required time.

346 Encoder loss function

(ENC. LOSS FUNC)

Value:

Off (OFF) [0]

Freeze output frequency (FREEZE OUTPUT
FREQ.) [1]
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Jog (JOGGING) [3]

Max. speed (MAX SPEED) [4]

Stop and trip (STOP AND TRIP) [5]

Select Setup 4 (SELECT SETUP 4) [7]

Function:
In this parameter the function can be activated if the
encoder signal is disconnected from terminal 32 or 33.

If more time-outs occur at the same time the frequency
converter will give the following priority to the time-out
function:

1. Parameter 318 Function after time out

2. Parameter 346 Function after encoder loss

3. Parameter 514 Bus time interval function.

Description of choice:
The output frequency of the frequency converter can
be:

- frozen at the present value

- overruled to jog frequency

- overruled to max. frequency

- overruled to stop with subsequent trip

- overruled to Setup 4.

357 Terminal 42, Output minimum scaling

(out 42 scal min)
359 Terminal 45, Output minimum scaling

(out 45 scal min)

Value:
000 - 100%  0%

Function:
These parameters are to scale the minimum output of
the selected analogue/pulse signal on terminals 42
and 45.

Description of choice:
The minimum value is to be scaled as a percentage of
the maximum signal value, i.e. 0mA (or 0 Hz) is desired
at 25% of the maximum output value, and then 25% is
programmed.
The value can never be higher than the corresponding
setting of Output maximum scaling if this value is below
100%.

358 Terminal 42, Output maximum scaling

(out 42 scal max)
360 Terminal 45, Output maximum scaling

(out 45 scal max)

Value:
000 - 500%  100%

Function:
These parameters are to scale the maximum output of
the selected analogue/pulse signal on terminals 42
and 45.

Description of choice:
Set the value to the desired maximum value of the
current signal output.
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Maximum value:

The output can be scaled to give a lower current than
20 mA at full scale or 20 mA at an output below 100%
of the maximum signal value.
If 20 mA is the desired output current at a value be-
tween 0 - 100% of the full-scale output, program the
percentage value in the parameter, i.e. 50% = 20 mA.
If a current between 4 and 20 mA is desired at maxi-
mum output (100%), the percentage value to program
in the drive is calculated as:

20 mA
desired maximum current × 100 %  ,

i.e.  10 mA 20
10 × 100 % 200 %

A similar scaling is possible on the pulse output. The
value (pulse scale value) in parameter 320 (output 42)
and 321 (output 45) is the basis of the scaling. If the
pulse scale value is the desired output at a value be-
tween 0 - 100% of the full scale output, program the
percentage, i.e. 50% for pulse scale value at 50% out-
put.
If a pulse frequency between 0,2 x pulse scale value
and pulse scale value, the percentage is calculated as
follows:

Pulse scale value (par. 320 or 321)
Desired pulse frequency × 100 %

i.e.

2000 H z 5000 H z
2000 H z × 100 % 250 %

361 Encoder loss threshold

(ENCODER MAX ERR.)

Value:
0 - 600%  300%

Function:
This parameter adjusts the threshold level for detec-
tion of encoder loss in speed closed loop mode. The
value equals a percentage of the nominal slip of the
motor.

Description of choice:
Set the desired threshold level.

VLT® 5000 Series
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Parameters - Special functions

400 Brake function/overvoltage control

(BRAKE FUNCTION)

Value:

Off (OFF) [0]

Resistor brake (RESISTOR) [1]

Overvoltage control (OVERVOLTAGE CON-
TROL) [2]

Overvoltage control and stop
(OVERVOLT CTRL. & STOP) [3]

Function:
The factory setting is Off [0] for VLT 5001-5027
200-240 V, VLT 5001-5102 380-500 V and VLT
5001-5062 525-600 V. For VLT 5032-5052 200-240 V,
5122-5552 380-500 V, and VLT 5042-5602 525-690 V
the factory setting is Overvoltage control [2].
Resistor brake [1] is used for programming the fre-
quency converter for connection of a brake resistor.
The connection of a brake resistor allows a higher in-
termediate circuit voltage during braking (generating
operation).
The Resistor brake  [1] function is only active in units
with an integral dynamic brake (SB and EB units).

Overvoltage control (excl. brake resistor) can be selec-
ted as an alternative. This function is available in all
variants.

The function ensures that a trip can be avoided if the
intermediate circuit voltage increases. This is done by
increasing the output frequency to limit the voltage
from the intermediate circuit. This is a very useful func-
tion, e.g. if the ramp-down time is too short, since
tripping of the frequency converter is avoided. In this
situation, the ramp-down time is extended.

NB!
Please note that the ramp-down time is
extended in the case of overvoltage con-
trol, which in some applications may not
be appropriate.

Description of choice:
Select Resistor brake [1] if a brake resistor is part of the
SYSTEM.
Select Overvoltage control [2] if the overvoltage control
function is required in all cases - also if stop is pressed.
The frequency converter will not stop in the case of a
stop command when the overvoltage control is active.

Select Overvoltage control and stop [3] if the overvolt-
age control function is not required during ramp-down
after stop has been pressed.

Warning: If Overvoltage control [2] is used
at the same time as the supply voltage to
the frequency converter is close to or
above the maximum limit, there is a risk
that the motor frequency will increase and
that, consequently, the frequency con-
verter will not stop the motor when stop is
pressed. If the supply voltage is higher
than 264 V for 200-240 V units, higher
than:

• 264 V for 200-240 V units

• 550 V for 380-500 V units

• 660 V for 525-600 V units

• 759 V for 525-690 V units

Overvoltage control and stop [3] should be
selected so that the motor can be stopped.

401 Brake resistor, ohm

(BRAKE RES. (OHM))

Value:
Depends on the unit  Depends on the unit

Function:
This parameter gives the ohmic value of the brake re-
sistor. This value is used for monitoring the power to
the brake resistor provided this function has been se-
lected in parameter 403.

Description of choice:
Set the present resistor value.

402 Brake power limit, kW

(BR.POWER. LIM.KW)

Value:
Depends on the unit  Depends on the unit

Function:
This parameter gives the monitoring limit of the power
transmitted to the brake resistor.

Description of choice:
The monitoring limit is determined as a product of the
maximum duty cycle (120 sec.) that will occur and the
maximum power of the brake resistor at that duty cycle
according to the following formula.
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For 200 - 240 V units:  P = 3972 × t
R × 120

For 380 - 500 V units:  P = 8222 × t
R × 120

For 525 - 600 V units:  P = 9582 × t
R × 120

For 525 - 690 V units:  P = 10842 × t
R × 120

403 Power monitoring

(POWER MONITORING)

Value:

Off (OFF) [0]

Warning (Warning) [1]

Trip (TRIP) [2]

Function:
This parameter allows monitoring of the power trans-
mitted to the brake resistor. The power is calculated
on the basis of the resistor ohm value (parameter 401),
the intermediate circuit voltage and the resistor run-
ning time. If the power transmitted over 120 sec. ex-
ceeds 100% of the monitoring limit (parameter 402)
and Warning [1] has been selected, a warning will
come up on the display. The warning will disappear if
the power goes below 80%. If the calculated power
exceeds 100% of the monitoring limit and Trip [2] has
been selected in parameter 403 Power monitoring, the
frequency converter will cut out while giving an alarm.
If power monitoring has been selected as Off [0] or 
Warning [1], the brake function will remain active, even
if the monitoring limit has been exceeded.This may
lead to thermal overload of the resis tor. It is also pos-
sible to have a warning via the relay/digital outputs.
The typical measuring accuracy of the power monitor-
ing depends on the accuracy of the resistor ohmic
value (better than ± 20%).

NB!
The power dissipation during quick dis-
charge does not form part of the power
monitoring function.

Description of choice:
Select whether this function is to be active ( Warning/
Alarm) or inactive (Off).

404 Brake check

(BRAKE TEST)

Value:

Off (OFF) [0]

Warning (WARNING) [1]

Trip (TRIP) [2]

Function:
In this parameter a testing and monitoring function can
be integrated which will give a warning or an alarm. On
power-up it will be tested whether the brake resistor is
disconnected. The test of whether the brake resistor is
disconnected is carried out during braking, while the
test of whether the IGBT is disconnected is carried out
when there is no braking. A warning or trip disconnects
the brake function.
The testing sequence is as follows:

1. If the intermediate circuit voltage is higher
than the brake starting voltage, discontinue
the brake check.

2. If the intermediate circuit voltage is unstable,
discontinue the brake check.

3. Carry out a brake test.

4. If the intermediate circuit voltage is lower
than the starting voltage, discontinue the
brake check.

5. If the intermediate circuit voltage is unstable,
discontinue the brake check.

6. If the braking power is higher than 100%, dis-
continue the brake check.

7. If the intermediate circuit voltage is higher
than the intermediate circuit voltage -2% be-
fore the brake test, discontinue the brake
check and give off a warning or alarm.

8. Brake check OK.

Description of choice:
If Off [0] is selected, this function will still monitor
whether the brake resistor and the brake IGBT short-
circuit during operation, in which case it will give off a
warning. If  Warning [1] is selected, the brake resistor
and brake IGBT will be monitored with respect to short-
circuiting. In addition, on power-up it will be checked
whether the brake resistor has been disconnected.
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NB!
A warning in connection with  Off [0] or
Warning [1] can only be removed by dis-
connecting the mains supply and turning
it back on, provided the fault has been
corrected. Please note that in connection
with Off [0] or Warning [1] the frequency
converter will continue even if a fault has
been found.

In the case of Trip [2], the frequency converter will cut
out while giving an alarm (trip locked) if the brake re-
sistor has short-circuited or been disconnected or if the
brake IGBT has short-circuited.

405 Reset function (RESET MODE)

Value:

Manual reset (MANUAL RESET) [0]

Automatic reset x 1 (AUTOMATIC X 1) [1]

Automatic reset x 2 (AUTOMATIC X 2) [2]

Automatic reset x 3 (AUTOMATIC X 3) [3]

Automatic reset x 4 (AUTOMATIC X 4) [4]

Automatic reset x 5 (AUTOMATIC X 5) [5]

Automatic reset x 6 (AUTOMATIC X 6) [6]

Automatic reset x 7 (AUTOMATIC X 7) [7]

Automatic reset x 8 (AUTOMATIC X 8) [8]

Automatic reset x 9 (AUTOMATIC X 9) [9]

Automatic reset x 10 (AUTOMATIC X 10) [10]

Function:
This parameter makes it possible to select the reset
function desired after tripping.
After reset, the frequency converter can be restarted.

Description of choice:
If Manual reset [0] is selected, reset must be effected
via the [RESET] key or via the digital inputs.
If the frequency converter is to carry out an automatic
reset (1-10 times) after tripping, select data value [1]-
[10].

NB!
The internal AUTOMATIC RESET coun-
ter is reset 10 minutes after the first AU-
TOMATIC RESET has occurred.

Warning: The motor may start without
warning.

406 Automatic restart time

(AUT RESTART TIME)

Value:
0 - 10 sec.  5 sec.

Function:
This parameter allows setting of the time from tripping
until the automatic reset function begins.
It is assumed that automatic reset has been selected
in parameter 405.

Description of choice:
Set the desired time.

407 Mains failure

(MAINS FAILURE)

Value:

No function (NO FUNCTION) [0]

Controlled ramp-down
(CONTROL RAMP DOWN) [1]

Controlled ramp-down and trip
(CTRL. RAMP DOWN-TRIP) [2]

Coasting (COASTING) [3]

Kinetic back-up (KINETIC BACKUP) [4]

Controlled alarm suppression
(ctrl alarm supp) [5]

Function:
Using the mains failure function, it is possible to ramp
down the load to 0 Hz if the mains supply to the fre-
quency converter fails.
In parameter 450 Mains voltage during mains fault, the
voltage limit must be set at which the Mains fault func-
tion is to be active.
This function can also be activated by selecting Mains
failure inverted  on a digital input.
When Kinetic backup [4] is selected, the ramp function
in parameter 206-212 is deactivated.
Controlled ramp down and kinetic back up have limited
perfomance above 70% load.
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Description of choice:
Select No function [0] if this function is not required.
If Controlled ramp-down [1] is selected, the motor will
ramp via the quick-stop ramp set in parameter 212. If
the supply voltage is re-established during ramp-
down, the frequency converter will start up again. If
Controlled ramp-down  and trip [2] is selected, the mo-
tor will ramp via the quick-stop ramp set in parameter
212.
At 0 Hz the frequency converter will trip (ALARM 36,
mains failure). If the supply voltage is re-established
during ramp-down, the frequency converter will con-
tinue the quick-stop ramp and trip. If Coasting [3] is
selected, the frequency converter will turn off the in-
verters and the motor will start coasting.
Parameter 445  Flying motor must be active, so that if
the supply voltage is re-established, the frequency
converter will be able to catch the motor and start up
again.
If Kinetic back-up [4] is selected, the frequency con-
verter will try to utilise the energy from the load to
maintain a constant intermediate circuit voltage. If the
supply voltage is re-established, the frequency con-
verter will start up again.
If Controlled alarm suppression [5] is selected, the fre-
quency converter will trip if there is a mains failure and
the unit is not stopped by OFF1, OFF2 or OFF3 via the
Profibus. Only active with Fieldbus profile (par. 512)
selected and Profibus installed.

408 Quick discharge

(QUICK DISCHARGE)

Value:

Not possible (DISABLE) [0]

Possible (ENABLE) [1]

Function:
The option is given of quickly discharging the inter-
mediate circuit capacitors by means of an external
resistor.

Description of choice:
This function is only active in extended units, since it
requires the connection of external 24 V DC and a
brake resistor or discharge resistor; otherwise, the da-
ta selection is limited to Disable  [0].
This function can be activated by selecting a digital in-
put signal for Mains failure inverted . Select Disable if
this function is not required. Select Enable and connect
24 V DC external supply and a brake/discharge resis-
tor.

See section Quick discharge.

409 Trip delay torque

(TRIP DELAY TORQ.)

Value:
0 - 60 sec. (OFF)  OFF

Function:
When the frequency converter registers that the output
torque has increased up to the torque limits (parame-
ters 221 and 222) in the set time, cutting out is effected
when that time has passed.

Description of choice:
Select how long the frequency converter is to be able
to run at the torque limit before cutting out. 60 sec. =
OFF means that the time is infinite; however, the ther-
mal monitoring will still be active.

410 Trip delay-inverter

(INV.FAULT DELAY)

Value:
0 - 35 sec.  Depends on type of unit

Function:
When the frequency converter registers an overvolt-
age in the set time, cutting out is effected after that time
has passed.

Description of choice:
Select how long the frequency converter is to be able
to run at overvoltage before cutting out.

NB!
If this value is reduced from the factory
setting, the unit may report a fault when
the mains voltage is turned on.

411 Switching frequency

(SWITCH FREQ.)

Value:

Depends on the unit output.

Function:
The set value determines the switching frequency of
the frequency converter. If the switching frequency is
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changed, this may help to minimise possible acoustic
noise from the motor.

NB!
The output frequency of the frequency
converter can never assume a value high-
er than 1/10 of the switching frequency.

Description of choice:
When the motor is running, the switching frequency is
adjusted in parameter 411 until the frequency has
been obtained at which the motor is as low-noise as
possible.
See also parameter 446 - switching pattern. See de-
rating in the Design Guide.

NB!
Switching frequencies higher than 3.0 kHz
(4.5 kHz for 60°C AVM) lead to automatic
derating of the maximum output of the fre-
quency converter.

412
Output frequency dependent switching
frequency

(VAR CARRIER FREQ)

Value:

Not possible (DISABLE) [0]

Possible (ENABLE) [1]

Function:
This function makes it possible to increase the switch-
ing frequency at a falling output frequency. Used in
applications with square torque characteristics (cen-
trifugal pumps and fans) in which the load declines
depending on the output frequency. However, the
maximum switching frequency is determined by the
value set in parameter 411.

Description of choice:
Select Not possible [0] if a permanent switching fre-
quency is desired.
Set the switching frequency in parameter 411. If Pos-
sible [1] is selected the switching frequency will decline
at an increasing output frequency.

413 Overmodulation function

(OVERMODUL)

Value:

Off (OFF) [0]

On (ON) [1]

Function:
This parameter allows connection of the overmodula-
tion function for the output voltage.

Description of choice:
Off means that there is no overmodulation of the output
voltage, which means that torque ripple on the motor
shaft is avoided. This can be a good feature, e.g. on
grinding machines.
On means that an output voltage can be obtained
which is greater than the mains voltage (up to 15%).

414 Minimum feedback

(MIN. FEEDBACK)

Value:
-100,000.000 - Max. feedback   0.000

Function:
Parameters 414 and 415 are used to scale the display
text to make it show the feedback signal as the actual
unit proportional to the signal on the input. This value
will be displayed if Feedback [unit] [3] has been selec-
ted in one of parameters 009-012 and in the display
mode. Choose the feedback signal unit in parameter
416.
Used together with  Speed control, closed loop; Proc-
ess control, closed loop and Torque control speed feed-
back, (parameter 100).

Description of choice:
Is only active when parameter 203 has been set to 
Min-Max [0].
Set the value to be shown on the display when Mini-
mum feedback is obtained on the selected feedback
input (parameter 308 or 314).
The minimum value can be limited by the choice of
configuration (parameter 100) and reference/feedback
range (parameter 203).
If Speed control, closed loop [1] has been selected in
parameter 100, minimum feedback cannot be set un-
der 0.

415 Maximum feedback

(MAX. FEEDBACK)

Value:
Min. feedback - 100,000.000   1,500.000
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Function:
This value should be 10% higher than par. 205  Maxi-
mum reference, to keep the frequency converter from
integrating as a response to a possible offset fault.
For further description, see parameter 414.

Description of choice:
Set the value to be shown on the display when  Maxi-
mum feedback is obtained on the selected feedback
input (parameter 308 or 314). The maximum value can
be limited by the choice of configuration (parameter
100).

416 Reference/feedback unit

(REF/FEEDB. UNIT)

Value:

NO UNIT [0]

% [1]

PPM [2]

RPM [3]

bar [4]

CYCLE/min [5]

PULSE/s [6]

UNITSS/s [7]

UNITS/min [8]

UNITS/h [9]

°C [10]

Pa [11]

l/s [12]

m3 /s [13]

l/min [14]

m3 /min [15]

l/h [16]

m3 /h [17]

kg/s [18]

kg/min [19]

kg/h [20]

t/min [21]

t/h [22]

m [23]

N m [24]

m/s [25]

m/min [26]

°F [27]

in wg [28]

gal/s [29]

ft3 /s [30]

gal/min [31]

ft3 /min [32]

gal/h [33]

ft3 /h [34]

lb/s [35]

lb/min [36]

lb/h [37]

lb ft [38]

ft/s [39]

ft/min [40]

Function:
Choose among different units to be shown on the dis-
play.
This unit is also used directly in Process control, closed
loop as a unit for Minimum/Maximum reference (pa-
rameters 204/205) and i.
The possibility of choosing a unit in parameter 416 will
depend on the choices made in the following param-
eters:
Par. 002 Local/remote control.
Par. 013 Local control/config. as par. 100.
Par. 100 Configuration.

Select parameter 002 as Remote control
If parameter 100 is selected as Speed control, open
loop or Torque control, open loop , the unit selected in
parameter 416 can be used in displays (par. 009-12
Feedback [unit]) of process parameters.

The process parameter to be displayed can be con-
nected in the form of an external analogue signal to
terminal 53 (par. 308:  Feedback signal) or terminal 60
(par. 314:  Feedback signal), as well as in the form of
a pulse signal on terminal 33 (par. 307: Pulse feed-
back).
Note: The reference can only be shown in Hz ( Speed
control, open loop) or Nm (Torque control, open loop).
If par. 100 is selected as  Speed control, closed loop,
parameter 416 is not active, since both reference and
feedback are always shown as RPM.
If parameter 100 is selected as Process control, closed
loop, the unit selected in parameter 416 will be used
when displaying both reference (par. 009-12: Refer-
ence [unit]) and feedbac k (par. 009-12: Feedback
[unit]).
Scaling of the display indication as a function of the
selected range (par. 309/310, 312/313, 315/316, 327
and 328) for a connected, external signal is effected
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for a reference in parameters 204 and 205 and for
feedback in parameters 414 and 415.

Select parameter 002 as Local control
If parameter 013 is chosen as LCP control and open
loop  or LCP digital control and open loop , the refer-
ence will be given in Hz, regardless of the choice made
in parameter 416. A feedback or process signal con-
nected to terminal 53, 60 or 33 (pulse), will, however,
be displayed in the form of the unit selected in param-
eter 416. If parameter 013 is chosen as  LCP control/
as par. 100 or LCP digital control/as par. 100, the unit
will be as described above under parameter 002, Re-
mote-control.

NB!
The above applies to display of  Reference
[unit] and Feedback [unit]. If Reference [%]
or  Feedback [%] is selected, the value dis-
played will be in the form of a percentage
of the selected range.

Description of choice:
Select the desired unit for the reference/feedback sig-
nal.

417 Speed PID proportional gain

(SPEED PROP GAIN)

Value:
0.000 (OFF) - 0.150  0.015

Function:
Proportional gain indicates how many times the fault
(deviation between the feedback signal and the set-
point) is to be amplified. Used together with Speed
control, closed loop (parameter 100).

Description of choice:
Quick control is obtained at high amplification, but if
the amplification is too high, the process may become
unstable in the case of overshoot.

418 Speed PID integral time

(SPEED INT. TIME)

Value:
2.00 - 999.99 ms (1000 = OFF)  8 ms

Function:
The integral time determines how long the PID regu-
lator takes to correct the error. The greater the error,
the quicker the gain increases. The integral time re-
sults in a delay of the signal and thus has a dampening
effect. Used together with Speed control, closed loop
(parameter 100).

Description of choice:
Quick control is obtained through a short integral time.
However, if this time is too short, it can make the proc-
ess unstable.
If the integral time is long, major deviations from the
required reference may occur, since the process reg-
ulator will take long to regulate if an error has occurred.

419 Speed PID differential time

(SPEED DIFF. TIME)

Value:
0.00 (OFF) - 200.00 ms  30 ms

Function:
The differentiator does not react to a constant error. It
only provides a gain if the error changes. The quicker
the error changes, the stronger the gain from the dif-
ferentiator will be.
The gain is proportional to the speed at which errors
change.
Used together with Speed control, closed loop (param-
eter 100).

Description of choice:
Select the desired gain limit.

420 Speed PID D-gain limit

(SPEED D-GAIN LIMIT)

Value:
5.0 - 50.0  5.0

Function:
It is possible to set a limit for the gain provided by the
differentiator. Since the D-gain increases at higher fre-
quencies, limiting the gain may be useful.
This enables obtaining a pure D-link at low frequencies
and a constant D-link at higher frequencies.
Used together with Speed control, closed loop (param-
eter 100).

Description of choice:
Select the desired gain limit.
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421 Speed PID lowpass filter time

(SPEED FILT. TIME)

Value:
5 - 200 ms  10 ms

Function:
Oscillations on the feedback signal are dampened by
a lowpass filter so as to reduce their influence on con-
trol. This might be an advantage, e.g. if there is a great
amount on noise on the system. See drawing. Used
together with Speed control, closed loop and Torque
control, speed feedback (parameter 100).

Description of choice:
If a time constant ( ) e.g. of 100 ms is programmed,
the cut-off frequency for the lowpass filter will be 1/0.1
= 10 RAD/sec., corresponding to (10/2 x ) = 1.6 Hz.
This means that the PID regulator will only regulate a
feedback signal that varies by a frequency of less than
1.6 Hz. If the feedback signal varies by a higher fre-
quency than 1.6 Hz, the PID regulator will not react.

422 U 0 voltage at 0 Hz

(U0 VOLTAGE (0HZ))

Value:
0.0 - parameter 103  20.0 volt

Function:
Parameters 422-432 can be used together with Spe-
cial motor characteristics (par. 101). It is possible to
make a U/f characteristic on the basis of six definable
voltages and frequencies. Change of motor nameplate
data (parameter 102 - 106) affects parameter 422.

Description of choice:
Set the desired voltage at 0 Hz.
See the below drawing.

423 U 1 voltage

(U1 VOLTAGE)

Value:
0.0 - UVLT,MAX Factory setting of par. 103

Function:
This parameter sets the Y-value of the 1st break point.

Description of choice:
Set the voltage desired at the F1 frequency set in pa-
rameter 424.
See drawing for parameter 422.

424 F 1 frequency

(F1 FREQUENCY)

Value:
0.0 - par. 426 Factory setting of par. 104

Function:
This parameter sets the X-value of the 1st break point.
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Description of choice:
Set the frequency desired at the U1 voltage set in pa-
rameter 423.
See drawing for parameter 422.

425 U 2 voltage

(U2 VOLTAGE)

Value:
0.0 - UVLT, MAX Factory setting of par. 103

Function:
This parameter sets the Y-value of the 2nd break point.

Description of choice:
Set the voltage desired at the F2 frequency set in pa-
rameter 426.
See drawing for parameter 422.

426 F 2 frequency

(F2 FREQUENCY)

Value:
par. 424 - par. 428 Factory setting of par. 104

Function:
This parameter sets the X-value of the 2nd break point.

Description of choice:
Set the frequency desired at the U2 voltage set in pa-
rameter 425.
See drawing for parameter 422.

427 U 3 voltage

(U3 VOLTAGE)

Value:
0.0 - UVLT,MAX Factory setting of par. 103

Function:
This parameter sets the Y-value of the 3rd break point.

Description of choice:
Set the voltage desired at the F3 frequency set in pa-
rameter 428.
See drawing for parameter 422.

428 F 3 frequency

(F3 FREQUENCY)

Value:
par. 426 - par. 430 Factory setting of par. 104

Function:
This parameter sets the X-value of the 3rd break point.

Description of choice:
Set the frequency desired at the U3 voltage set in pa-
rameter 427.
See drawing for parameter 422.

429 U 4 voltage

(U4 VOLTAGE)

Value:
0.0 - UVLT,MAX Factory setting of par. 103

Function:
This parameter sets the Y-value of the 4th break point.

Description of choice:
Set the voltage desired at the F4 frequency set in pa-
rameter 430.
See drawing for parameter 422.

430 F 4 frequency

(F4 FREQUENCY)

Value:
par. 428 - par. 432 Factory setting of par. 104

Function:
This parameter sets the X-value of the 4th break point

Description of choice:
Set the frequency desired at the U4 voltage set in pa-
rameter 429.
See drawing for parameter 422.

431 U 5 voltage

(U5 VOLTAGE)

Value:
0.0 - UVLT, MAX Factory setting of par. 103

Function:
This parameter sets the Y-value of the 5th break point.

Description of choice:
Set the voltage desired at the F5 frequency set in pa-
rameter 432.

432 F 5 frequency

(F5 FREQUENCY)

Value:
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par. 430 - 1000 Hz Factory setting of par. 104

Function:
This parameter sets the X-value of the 5th break point.
This parameter is not limited by parameter 200.

Description of choice:
Set the frequency desired at the U5 voltage set in pa-
rameter 431.
See drawing for parameter 422.

433
Torque control, open loop proportional
gain

(TOR-OL PROP. GAIN)

Value:
0 (Off) - 500%  100%

Function:
The proportional gain indicates how many times the
error (the deviation between feedback signal and set
point) is to be applied.
Used together with Torque control, open loop (param-
eter 100).

Description of choice:
Fast control is obtained with a high gain, but if the gain
is too high, the process may become unstable.

434
Torque control, open loop Integration
time

(TOR-OL INT.TIME)

Value:
0.002 - 2.000 sec.  0.02 sec.

Function:
The integrator provides an increasing gain if there is a
constant error between reference and current meas-
uring signal. The greater the error, the quicker the gain
increases. The integral time is the time required by the
integrator to reach the same gain as the proportional
gain.
Used together with Torque control, open loop (param-
eter 100).

Description of choice:
Fast control is obtained if the integral time is short.
However, this time may become too short, in which
case the process may become unstable.

437 Process PID Normal/inverse control

(PROC NO/INV CTRL)

Value:

Normal (NORMAL) [0]

Inverse (INVERSE) [1]

Function:
It is possible to choose whether the process regulator
is to increase/reduce the output frequency. This is
done by having a difference between the reference
signal and the feedback signal.
Used together with  Process control, closed loop (pa-
rameter 100).

Description of choice:
If the frequency converter is to reduce the output fre-
quency in case the feedback signal increases, select
Normal [0].
If the frequency converter is to increase the output fre-
quency in case the feedback signal increases, select
Inverse  [1].

438 Process PID anti windup

(PROC ANTI WINDUP)

Value:

Off (DISABLE) [0]

On (ENABLE) [1]

Function:
It is possible to select whether the process regulator is
to continue regulating on an error even if it is not pos-
sible to increase/reduce the output frequency.
Used together with Process control, closed loop (pa-
rameter 100).

Description of choice:
The factory setting is Enable [1], which means that the
integration link is adjusted in relation to the actual out-
put frequency if either the current limit or the max./min.
frequency has been reached. The process regulator
will not engage again until either the error is zero or its
sign has changed.
Select  Disable [0] if the integrator is to continue inte-
grating on an error, even if it is not possible to remove
the fault by such control.
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NB!
If Disable [0] is selected, it will mean that
when the error changes its sign, the inte-
grator will first have to integrate down from
the level obtained as a result of the former
error, before any change to the output fre-
quency occurs.

439 Process PID start frequency

(PROC START VALUE)

Value:
fMIN -fMAX

(parameter 201 and 202)  parameter 201

Function:
When the start signal comes, the frequency converter
will react in the form of Speed control, open loop fol-
lowing the ramp. Only when the programmed start
frequency has been obtained, will it change over to
Process control, closed loop. In addition, it is possible
to set a frequency that corresponds to the speed at
which the process normally runs, which will enable the
required process conditions to be reached sooner.
Used together with  Process control, closed loop (pa-
rameter 100).

Description of choice:
Set the required start frequency.

NB!
If the frequency converter is running at the
current limit before the desired start fre-
quency is obtained, the process regulator
will not be activated. For the regulator to
be activated anyway, the start frequency
must be lowered to the required output
frequency. This can be done during oper-
ation.

440 Process PID proportional gain

(PROC. PROP. GAIN)

Value:
0.00 - 10.00  0.01

Function:
The proportional gain indicates the number of times
the error between the set point and the feedback signal
is to be applied.

Used together with Process control, closed loop (pa-
rameter 100).

Description of choice:
Quick control is obtained by a high gain, but if the gain
is too high, the process may become unstable.

441 Process PID integral time

(PROC. INTEGR. T.)

Value:
0.01 - 9999.99 sec. (OFF)  OFF

Function:
The integrator provides an increasing gain at a con-
stant error between the set point and the feedback
signal. The greater the error, the quicker the gain will
increase. The integral time is the time needed by the
integrator to reach the same gain as the proportional
gain.
The gain is proportional to the speed at which the error
changes.
Used together with Process control, closed loop (pa-
rameter 100).

Description of choice:
Quick control is obtained at a short integral time. How-
ever, this time may become too short, which can make
the process unstable.
If the integral time is long, major deviations from the
required set point may occur, since the process regu-
lator will take a long time to regulate in relation to a
given error.

442 Process PID differentiation time

(PROC. DIFF. TIME)

Value:
0.00 (OFF) - 10.00 sec.  0.00 sec.

Function:
The differentiator does not react to a constant error. It
only provides a gain when the error changes. The
quicker the error changes, the stronger the gain from
the differentiator.
The gain is proportional to the speed at which the error
changes.
Used together with Process control, closed loop (pa-
rameter 100).
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Description of choice:
Quick control is obtained with a long differentiation
time. However, this time may become too long, which
can make the process unstable.

443 Process PID diff. gain limit

(PROC. DIFF. GAIN)

Value:
5.0 - 50.0  5.0

Function:
It is possible to set a limit for the differentiator gain. The
differentiator gain will increase if there are fast
changes, which is why it can be beneficial to limit this
gain, thereby obtaining a pure differentiator gain at
slow changes and a constant differentiator gain where
quick changes to the error occur.
Used together with Process control, closed loop (pa-
rameter 100).

Description of choice:
Select a limit to differentiator gain as required.

444 Process PID lowpass filter time

(PROC FILTER TIME)

Value:
0.01 - 10.00  0.01

Function:
Oscillations on the feedback signal are dampened by
the lowpass filter in order to reduce their impact on the
process control. This can be an advantage e.g. if there
is a lot of noise on the signal.
Used together with Process control, closed loop (pa-
rameter 100).

Description of choice:
Select the desired time constant ( ). If a time constant
( ) of 100 ms is programmed, the break frequency for
the lowpass filter will be 1/0.1 = 10 RAD/sec., corre-
sponding to (10/2 x ) = 1.6 Hz.
The process regulator will thus only regulate a feed-
back signal that varies by a frequency lower than 1.6
Hz. If the feedback signal varies by a higher frequency
than 1.6 Hz, the Process regulator will not react.

445 Flying start

(FLYING START)

Value:

Off (DISABLE) [0]

On (ENABLE) [1]

Function:
This function makes it possible to catch spinning mo-
tor, which is spinning freely because of a mains drop-
out.

Description of choice:
Select Disable if this function is not required. Select
Enable if the frequency converter is to be able to ̀ catch'
and control a spinning motor.

446 Switching pattern

(SWITCH PATTERN)

Value:

60° AVM (60° AVM) [0]

SFAVM (SFAVM) [1]

Function:
Choose between two different switching patterns: 60°
AVM and SFAVM.

Description of choice:
Select 60° AVM if the option of using a switching fre-
quency up to 14/10 kHz is required. Derating of the
rated output current IVLT.N is effected from a switching
frequency of 4.5 kHz.
SelectSFAVM if the option of using a switching fre-
quency up to 5/10 kHz is required. Derating of the rated
output current IVLT.N is effected from a switching fre-
quency of 3.0 kHz.

447
Torque, speed feedback Torque com-
pensation

(TOR-SF COMP.)

Value:
-100 - 100%  0%

Function:
This parameter is only used if Torque control, speed
feedback [5] has been selected in parameter 100. Tor-
que compensation is used in connection with calibra-
tion of the frequency converter. By adjusting parame-
ter 447, Torque compensation, the output torque can
be calibrated.
See section  Setting of parameters, torque regulation,
speed feedback.
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Description of choice:
Set the required value.

448
Torque, speed feedback Gear ratio with
encoder

(TOR-SF GEARRATIO)

Value:
0.001 - 100.000  1.000

Function:
This parameter is only used if Torque control, speed
feedback [5] has been selected in parameter 100. If an
encoder has been fitted to the gearshaft, a gear ratio
must be set - otherwise the frequency converter will
not be able to calculate the output frequency correctly.
For a gear ratio of 1:10 (gearing down of motor rpm),
set the parameter value to 10.
If the encoder has been fitted directly on the motor
shaft, set the gear ratio to 1.00.

Description of choice:
Set the required value.

449 Torque, speed feedback Friction loss

(TOR-SF FRIC. LOSS)

Value:
0.00 - 50.00% of rated motor torque  0.00%

Function:
This parameter is only used if Torque control, speed
feedback [5] has been selected in parameter 100.

Set the friction loss as a fixed percentage loss of rated
torque. In motor operation, the friction loss will be add-
ed to the torque, while in generating operation it will be
deducted from the torque.
See section Setting of parameters, torque regulation,
speed feedback.

Description of choice:
Set the required value.

450 Mains voltage at mains fault

(MAINS FAIL VOLT.)

Value:
180-240 V for 200-240 V units   180

342-500 V for 380-500 V units   342

473-600 V for 525-600 V units   495

473-690 V for 525-690 V units   495

Function:
Set the voltage level at which parameter 407 Mains
fault is to be activated. The voltage level for activating
the mains fault functions must be lower than the rated
mains voltage supplied to the frequency converter. As
a rule of thumb, parameter 450 can be set to 10% be-
low the rated mains voltage.

Description of choice:
Set the level for activating mains fault functions.

NB!
If this value is set at too high a level, the
mains fault function set in parameter 407
can be activated, even if the mains voltage
is present.

453 Speed closed loop gear ratio

(SPEED GEARRATIO)

Value:
0.01 - 100.00  1.00

Function:
This parameter is only used if Speed control, closed
loop [1] has been selected in parameter 100  Config-
uration.
If the feedback has been fitted to the gearshaft, a gear
ratio must be set - otherwise the frequency converter
will not be able to detect an encoder loss.
For a gear ratio of 1:10 (gearing down of motor rpm),
set the parameter value to 10.
If the encoder has been fitted directly on the motor
shaft, set the gear ratio to 1.00.
Please note, that this parameter only has influence on
the encoder loss function.

Description of choice:
Set the required value.

454 Dead time compensation

(DEADTIME COMP.)

Value:

Off (OFF) [0]

On (ON) [1]

Function:
The active inverter dead time compensation which is
part of the VLT 5000 control algorithm (VVC+) is caus-
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ing instability at standstill when working in closed loop
control. The purpose of this parameter is switching off
the active dead time compensation to avoid instability.

Description of choice:
Select Off [0] to inactivate the dead time compensa-
tion.
Select On [1] to activate the dead time compensation.

455 Frequency range monitor

(MON. FREQ. RANGE)

Value:

Disable [0]

Enable [1]

Function:
his parameter is used if warning 35 Out of frequency
range must be turned off in the display in process con-
trol closed loop. This parameter does not affect the
extended status word.

Description of choice:
Select Enable [1] to enable the readout in the display
if warning 35 Out of frequency range occurs. Select
Disable [0] to disable the readout in the display if warn-
ing 35  ut of frequency range occurs.

457 Phase loss function

(Phase loss funct)

Value:

Trip (Trip) [0]

Warning (Warning) [1]

Function:
Select the function which is to be activated if the mains
imbalance becomes too high or if a phase is missing.

Description of choice:
At Trip [0] the frequency converter will stop the motor
within a few seconds (depending on drive size).
At Warning [1] only a warning will be exported when a
mains failure occurs, but in severe cases, other ex-
treme conditions might result in a trip.

NB!
If Warning has been selected, the life ex-
pectancy of the drive will be reduced when
the mains failure persists.

NB!
At phase loss, the internal cooling fans of
some drive types cannot be powered. In
order to avoid overheating, an external
power supply can be connected.
IP00/IP20/NEMA
- VLT 5032-5052, 200-240 V
- VLT 5122-5552, 380-500 V
- VLT 5042-5602, 525-690 V
- IP54
- VLT 5006-5052, 200-240 V
- VLT 5016-5552, 380-500 V
- VLT 5042-5602, 525-690 V
See also Electrical Installation.

483 Dynamic DC link compensation

(DC link comp.)

Value:

Off [0]

On [1]

Function:
The frequency converter includes a feature, which en-
sures that the output voltage is independent of any
voltage fluctuation in the DC link, e.g. caused by fast
fluctuation in the mains supply voltage. The benefit is
a very steady torque on motor shaft (low torque ripple)
under most mains conditions.

Description of choice:
In some cases this dynamic compensation can cause
resonance’s in the DC link and should then be disa-
bled. Typical cases are where a line choke or a passive
harmonic filter (e.g. filters AHF005/010) is mounted in
the mains supply to the frequency converter to sup-
press harmonics. Can also occur on mains with low
short circuit ratio.
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Parameters - Serial communication

500 Address

(BUS ADDRESS)

Value:
Parameter 500 Protocol = FC protocol [0]
0 - 126  1

Parameter 500 Protocol = MODBUS RTU [2]
1 - 247  1

Function:
This parameter allows the allocation of an address to
each frequency converter in a serial communication
network.

Description of choice:
The individual frequency converter must be allocated
a unique address.
If the number of units connected (frequency converters
+ master) is higher than 31, a repeater must be used.
Parameter 500  Address cannot be selected via the
serial communication, but must be preset via the con-
trol unit.

501 Baudrate

(BAUDRATE)

Value:

300 Baud (300 BAUD) [0]

600 Baud (600 BAUD) [1]

1200 Baud (1200 BAUD) [2]

2400 Baud (2400 BAUD) [3]

4800 Baud (4800 BAUD) [4]

9600 Baud (9600 BAUD) [5]

Function:
This parameter is for programming the speed at which
data is to be transmitted via the serial connection.
Baud rate is defined as the number of bits transferred
per second.

Description of choice:
The transmission speed of the frequency converter is
to be set at a value that corresponds to the transmis-
sion speed of the PLC/PC. Parameter 501 cannot be
selected via the serial port, RS 485. The data trans-
mission time proper, which is determined by the set
baud rate, is only part of the total communication time.

502 Coasting

(COASTING SELECT)
503 Quick-stop

(Q STOP SELECT)
504 DC-brake

(DC BRAKE SELECT)
505 Start

(START SELECT)
507 Selection of Setup

(SETUP SELECT)
508 Selection of speed

(PRES.REF. SELECT)

Value:

Digital input (DIGITAL INPUT) [0]

Bus (SERIAL PORT) [1]

Logic and (LOGIC AND) [2]

Logic or (LOGIC OR) [3]

Function:
Parameters 502-508 allow a choice between control-
ling the frequency converter via the terminals (digital
input) and/or via the bus.
If Logic and or Bus is selected, the command in ques-
tion can only be activated if transmitted via the serial
communication port. In the case of Logic and, the com-
mand must additionally be activated via one of the
digital inputs.

Description of choice:
Digital input [0] is selected if the control command in
question is only to be activated via a digital input.
Bus [1] is selected if the control command in question
is only to be activated via a bit in the control word (se-
rial communication).
Logic and [2] is selected if the control command in
question is only to be activated when a signal is trans-
mitted (active signal = 1) via both a control word and a
digital input.

Digital input
505-508

Bus Control com-
mand

0 0 0
0 1 0
1 0 0
1 1 1

Logic or [3] is selected if the control command in ques-
tion is to be activated when a signal is given (active
signal = 1) either via a control word or via a digital input.
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Digital input
505-508

Bus Control com-
mand

0 0 0
0 1 1
1 0 1
1 1 1

NB!
Parameters 502-504 deal with stop func-
tions - see examples regarding 502
(coasting) below. Active stop command
"0".

Parameter 502 = Logic and

Digital input Bus Control command
0 0 1 Coasting
0 1 0 Motor running
1 0 0 Motor running
1 1 0 Motor running

Parameter 502 = Logic or

Digital input Bus Control command
0 0 1 Coasting
0 1 1 Motor running
1 0 1 Motor running
1 1 0 Motor running

506 Reversing

(REVERSING SELECT)

Value:

Digital input (DIGITAL INPUT) [0]

Bus (SERIAL PORT) [1]

Logic and (LOGIC AND) [2]

Logic or (LOGIC OR) [3]

Function:
See description under parameter 502.

Description of choice:
See description under parameter 502.

509 Bus jog 1

(BUS JOG 1 FREQ.)

Value:
0.0 - parameter 202  10.0 Hz

Function:
This is where to set a fixed speed (jog) that is activated
via the serial communication port.

This function is the same as in parameter 213.

Description of choice:
The jog frequency fJOG can be selected in the range
between fMIN (parameter 201) and fMAX (parameter
202).

510 Bus jog 2

(BUS JOG 2 FREQ.)

Value:
0.0 - parameter 202  10.0 Hz

Function:
This is where to set a fixed speed (jog) that is activated
via the serial communication port.
This function is the same as in parameter 213.

Description of choice:
The jog frequency fJOG can be selected in the range
between fMIN (parameter 201) and fMAX (parameter
202).

512 Telegram profile

(TELEGRAM PROFILE)

Value:

Fieldbus profile (FIELDBUS PROFILE) [0]

FC Drive (FC DRIVE) [1]

Function:
There is a choice of two different control word profiles.

Description of choice:
Select the desired control word profile.
See  Serial communication , in the Design Guide for
further information about the control word profiles. See
also the dedicated fieldbus manuals for further details.

513 Bus time interval

(BUS TIMEOUT TIME)

Value:
1 - 99 sec.  1 sec.

Function:
This parameter sets the maximum time expected to
pass between the receipt of two consecutive tele-
grams. If this time is exceeded, the serial communica-
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tion is assumed to have stopped and the desired
reaction is set in parameter 514.

Description of choice:
Set the desired time.

514 Bus time interval function

(BUS TIMEOUT FUNC)

Value:

Off (OFF) [0]

Freeze output (FREEZE OUTPUT) [1]

Stop (STOP) [2]

Jogging (JOGGING) [3]

Max. speed (MAX SPEED) [4]

Stop and trip (STOP AND TRIP) [5]

Function:
This parameter selects the desired reaction of the fre-
quency converter when the set time for bus timeout
(parameter 513) has been exceeded.

If choices [1] to [5] are activated, relay 01 and relay 04
will be de-activated.

If more time-outs occur at the same time the frequency
converter will give the following priority to the time-out
function:

1. Parameter 318 Function after time out

2. Parameter 346 Function after encoder loss

3. Parameter 514 Bus time interval function.

Description of choice:
The output frequency of the frequency converter can:
be frozen at the present value, be frozen at the refer-
ence, go to stop, go to jogging frequency (parameter
213), go to max. output frequency (parameter 202) or
stop and activate a trip.
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Parameter
no.

Description Display
text

Unit Updating
interval

515 Reference % (REFERENCE) % 80 msec.
516 Reference Unit (REFERENCE [UNIT]) Hz, Nm or rpm 80 msec.
517 Feedback (FEEDBACK) To be selected via

par. 416
80 msec.

518 Frequency (FREQUENCY) Hz 80 msec.
519 Frequency x Scaling (FREQUENCY X SCALE) - 80 msec.
520 Current (MOTOR CURRENT) Amp x 100 80 msec.
521 Torque (TORQUE) % 80 msec.
522 Power, kW (POWER (KW) kW 80 msec.
523 Power, HP (POWER (HP) HP (US) 80 msec.
524 Motor voltage (MOTOR VOLTAGE) V 80 msec.
525 DC link voltage (DC LNK VOLTAGE) V 80 msec.
526 Motor temp. (MOTOR THERMAL) % 80 msec.
527 VLT temp. (VLT THERMAL) % 80 msec.
528 Digital input (DIGITAL INPUT) Binary code 2 msec.
529 Terminal 53, analogue in-

put
(ANALOG INPUT 53) V 20 msec.

530 Terminal 54, analogue in-
put

(ANALOG INPUT 54) V 20 msec.

531 Terminal 60, analogue in-
put

(ANALOG INPUT 60) mA 20 msec.

532 Pulse reference (PULSE REFERENCE) Hz 20 msec.
533 External reference % (EXT. REFERENCE)  20 msec.
534 Status word (STATUS WORD [HEX]) Hex code 20 msec.
535 Brake power/2 min. (BR. ENERGY/2 MIN) kW  
536 Brake power/sec. (BRAKE ENERGY/S) kW  
537 Heat sink temperature (HEATSINK TEMP.) °C 1.2 sec.
538 Alarm word (ALARM WORD [HEX]) Hex code 20 msec.
539 VLT control word (CONTROLWORD [HEX]) Hex code 2 msec.
540 Warning word, 1 (WARN. WORD 1) Hex code 20 msec.
541 Extended status word Hex (EXT. STATUS WORD) Hex code 20 msec.
557 Motor RPM (MOTOR RPM) RPM 80 msec.
558 Motor RPM x scaling (MOTOR RPM X SCALE) - 80 msec.

Function:
These parameters can be read out via the serial com-
munication port and via the display in Display mode,
see also parameters 009 - 012.

Description of choice:
Reference %, parameter 515:
The value shown corresponds to rhe total reference
(sum of digital/analogue/preset/bus/freeze ref./catch-
up and slow-down).

Reference Unit, parameter 516:
Gives the present value of terminals 17/29/53/54/60 in
the unit resulting from the choice of configuration in
parameter 100 (Hz, Nm or rpm) or in parameter 416.
See also parameters 205 and 416, if required.

Feedback, parameter 517:

Indicates the status value of terminals 33/53/60 at the
unit/scale selected in parameters 414, 416 and 416.

Frequency, parameter 518:
The value shown corresponds to the actual motor fre-
quency fM (without resonance dampening).

Frequency x scale, parameter 519:
The value shown corresponds to the actual motor fre-
quency fM (without resonance dampening) multiplied
by a factor (scaling) set in parameter 008.

Motor current, parameter 520:
The value shown corresponds to the given motor cur-
rent measured as a mean value IRMS.
The value is filtered, which means that approx. 1.3
seconds may pass from an input value changes until
the data read-out changes values.

Torque, parameter 521:
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The value shown is the torque, with sign, supplied to
the motor shaft. The value is given as a percentage of
the rated torque.
There is not exact linearity between 160% motor cur-
rent and torque in relation to the rated torque. Some
motors supply more torque than that. Consequently,
the min. value and the max. value will depend on the
max. motor current as well as the motor used.
The value is filtered, which means that approx. 1.3
seconds may pass from an input changes value until
the data read-out changes values.

NB!
If the setting of the motor parameters does
not match the motor applied, the read-out
values will be inaccurate and may become
negative, even if the motor is not running
or is producing a positive torque.

Power, (kW), parameter 522:
The value shown is calculated on the basis of the ac-
tual motor voltage and motor current.
The value is filtered, which means that it may take ap-
prox. 1.3 seconds from an input value changes until
the data read-out changes values.

Power (HP), parameter 523:
The value shown is calculated on the basis of the ac-
tual motor voltage and motor current.
The value is indicated in the form of HP.
The value is filtered, which means that approx. 1.3
seconds may pass from an input value changes until
the data read-out changes values.

Motor voltage, parameter 524:
The value shown is a calculated value used for con-
trolling the motor.

DC link voltage, parameter 525:
The value shown is a measured value.
The value is filtered, which means that approx. 1.3
seconds may pass from an input value changes until
the data read-out changes values.

Motor temp., parameter 526:

VLT temp., parameter 527:
Only whole numbers are displayed.

Digital input, parameter 528:
The value shown indicates the signal status from the
8 digital terminals (16, 17, 18, 19, 27, 29, 32 and 33).
The read-out is binary and the digit at the extreme left
gives the status of terminal 16, while the digit at the
extreme right gives the status of terminal 33.

Terminal 53, analogue input, parameter 529:

The value shown indicates the signal value on terminal
53.
The scaling (parameters 309 and 310) does not influ-
ence the read-out. Min. and max. are determined by
the offset and gain adjustment of the AD-converter.

Terminal 54, analogue input, parameter 530:
The value shown indicates the signal value on terminal
54.
The scaling (parameters 312 and 313) does not influ-
ence the read-out. Min. and max. are determined by
the offset and gain adjustment of the AD-converter.

Terminal 60, analogue input, parameter 531:
The value shown indicates the signal value on terminal
60.
The scaling (parameters 315 and 316) does not influ-
ence the read-out. Min. and max. are determined by
the offset and gain adjustment of the AD-converter.

Pulse reference, parameter 532:
The value shown indicates any pulse reference in Hz
connected to one of the digital inputs.

External reference %, parameter 533:
The value stated gives, as a percentage, the sum of
external references (sum of analogue/bus/pulse).

Status word, parameter 534:
Indicates the status word transmitted via the serial
communication port in Hex code from the frequency
converter. See the Design Guide.

Brake power/2min., parameter 535:

Indicates the brake power transmitted to an external
brake resistor. The mean power is calculated on an
ongoing basis for the latest 120 sec.

Brake power/sec., parameter 536:
Indicates the given brake power transmitted to an ex-
ternal brake resistor. Stated as an instantaneous val-
ue.

Heat sink temperature, parameter 537:
States the given heat sink temperature of the frequen-
cy converter. The cut-out limit is 90 ± 5°C, while the
unit cuts back in at 60 ± 5°C.

Alarm word, parameter 538:
States in Hex format whether there is an alarm on the
frequency converter.See section Warning word 1, Ex-
tended status word and Alarm word for further informa-
tion.

VLT control word, parameter 539:
Gives the control word sent via the serial communica-
tion port in Hex code to the frequency converter. See
the Design Guide for further information.
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Warning word, 1, parameter 540:
States in Hex format whether there is a warning on the
frequency converter. See section Warning word 1, Ex-
tended status word and Alarm word for further informa-
tion.

Extended status word Hex, parameter 541:
States in Hex format whether there is a warning on the
frequency converter.

See section Warning word 1, Extended status word and
Alarm word for further information.

Motor RPM, parameter 557:
The displayed value corresponds to the actual motor
RPM. In open loop or closed loop process control, the
motor RPM is estimated. In speed closed loop modes,
it is measured.

Motor RPM x scaling, parameter 558:
The displayed value corresponds to the actual motor
RPM multiplied by a factor (scaling) set in parameter
008.

561 Protocol

(PROTOCOL)

Value:

FC protocol (FC PROTOKOL) [0]

Modbus RTU [3]

Function:
There is a choice of two different protocols.

Description of choice:
Select the required control word protocol.

For further information about using the Modbus RTU
see MG10SX.

570 Modbus parity and message framing

(M.BUS PAR./FRAME)

Value:

(EVEN/1 STOPBIT) [0]

(ODD/1 STOPBIT) [1]

(NO PARITY/1 STOPBIT) [2]

(NO PARITY/2 STOPBIT) [3]

Function:
This parameter sets up the drive’s Modbus RTU inter-
face to communicate properly with the master control-

ler. The parity (EVEN, ODD, or NO PARITY) must be
set to match the setting of the master controller.

Description of choice:
Select the parity that matches the setting for the Mod-
bus master controller. Even or odd parity is sometimes
used to allow a transmitted word to be checked for er-
rors. Because Modbus RTU uses the more efficient
CRC (Cyclic Redundancy Check) method of checking
for errors, parity checking is seldom used in Modbus
RTU networks.

571 Modbus communications timeout

(M.BUS COM.TIME.)

Value:
10 ms - 2000 ms  100 ms

Function:
This parameter determines the maximum amount of
time that the drive’s Modbus RTU will wait between
characters that are sent by the master controller.
When this amount of time expires, the drive’s Modbus
RTU interface will assume that it has received the en-
tire message.

Description of choice:
Generally, the value of 100 ms is sufficient for Modbus
RTU networks, although some Modbus RTU networks
may operate on a timeout value as short as 35 ms.
If this value is set too short, the drive’s Modbus RTU
interface may miss a part of the message. Since the
CRC check will not be valid, the drive will ignore the
message. The resulting retransmissions of messages
will slow communications on the network.
If this value is set too long, the drive will wait longer
than necessary to determine that the message is com-
pleted. This will delay the drive’s response to the mes-
sage and possibly cause the master controller to time
out. The resulting retransmissions of messages will
slow communications on the network.
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LCP procedure for entering text

After selecting Display Text in parameter 009 and 010,
select display line parameter (553 or 554) and press
the CHANGE DATA key. Enter text directly into the
selected line by using UP, DN & LEFT, RIGHT arrow
keys on the LCP. The UP and DN arrow keys scroll
through the available characters. The Left and Right
arrow keys move the cursor through the line of text.

To lock in the text, press the OK key when the line of
text is completed. The CANCEL key will cancel the
text.

The available characters are:

A B C D E F G H I J K L M N O P Q R S T U V W X Y
Z Æ Ø Å Ä Ö Ü É Ì Ù è . / - ( ) 0 1 2 3 4 5 6 7 8 9 'space'

'space' is the default value of parameter 553 & 554. To
erase a character that has been entered, it must be
replaced with 'space'.

553 Display text 1

(DISPLAY TEXT ARRAY 1)

Value:

Max. 20 charac-
ters [XXXXXXXXXXXXXXXXXXXX]

Function:
Here, a text of max. 20 characters can be written that
will be shown in display line 1, provided LCP display
text [27] has been selected in parameter 010 Display
line 1.1. Example of display text:

��
��
�
��
�	
�


VLT NO.8 SETUP

1

CLEANING SYSTEM NO.2

    AUTO REMOTE RUNNING

Description of choice:
The required text can be written via serial communi-
cation or by means of the arrow keypads on the LCP.

554 Display text 2

(DISPLAY TEXT ARRAY 2)

Value:

Max. 8 characters [XXXXXXXX]

Function:
Here, a text of max. 8 characters can be written that
will be shown in display line 2, provided LCP Display
Text [29] has been selected in parameter 009 Display
line 2

Description of choice:
The required text can be written via serial communi-
cation or by means of the arrow keypads on the LCP.

580–582 Defined parameters

(DEFINED PARAM.)

Value:
Read only

Function:
The three parameters contain a list of all parameters
defined in the VLT. Each parameter contains up to 116
elements (parameter numbers). The number of pa-
rameters that are in use (580, 581, 582) depends on
the respective VLT configuration. When a 0 is used as
a parameter number, the list ends.

Description of choice:
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Parameters - Technical functions and diagnostics

Parameter no. Description
Operating data

Display text Unit Range

600 Operating hours (OPERATING HOURS) Hours 0 - 130,000.0
601 Hours run (RUNNING HOURS) Hours 0 - 130,000.0
602 kWh counter (KWH COUNTER) kWh 0 - 9999
603 No. of cut-ins (POWER UP's) Nos. 0 - 9999
604 No. of overtemps (OVER TEMP's) Nos. 0 - 9999
605 No. of overvoltages (OVER VOLT'S) Nos. 0 - 9999

Function:
These parameters can be read out via the serial com-
munication port and via the display in the parameters.

Description of choice:
Operating hours,  parameter 600:
Indicates the number of hours in which the frequency
converter has been in operation.
The value is updated in the frequency converter every
hour and saved when the unit is turned off.

Hours run, parameter 601:
Indicates the number of hours in which the frequency
converter has been in operation since reset in param-
eter 619.
The value is updated in the frequency converter every
hour and saved when the unit is turned off.

kWh counter,  parameter 602:
States the power consumption from mains in kWh as
a mean value over one hour. Reset counter: Parame-
ter 618.

No. of cut-ins, parameter 603:
States the number of power-ups of the supply voltage
to the frequency converter.

No. of overtemps, parameter 604:
States the number of temperature faults there has
been on the frequency converter.

No. of overvoltages, parameter 605:
States the number of overvoltages there has been on
the frequency converter.

Parameter no. Description
Data log

Display text Unit Range

606 Digital inputs (LOG: DIGITAL INP) Decimal 0 - 255
607 Control word (LOG: CONTROL

WORD
Decimal 0 - 65535

608 Status word (LOG: BUS STAT WD) Decimal 0 - 65535
609 Reference (LOG: REFERENCE) % 0 - 100
610 Feedback (LOG: FEEDBACK) Par. 416 999,999.99 -

999,999.99
611 Output frequency (LOG: MOTOR FREQ.) Hz. 0.0 - 999.9
612 Output voltage (LOG: MOTOR VOLT) Volt 50 - 1000
613 Output current (LOG: MOTOR CURR.) Amp 0.0 - 999.9
614 DC link voltage (LOG: DC LINK VOLT) Volt 0.0 - 999.9

Function:
Via this parameter it is possible to see up to 20 data-
logs, where [0] is the latest log and [19] the oldest.
Each data-log is made every 160 ms as long as a start
signal has been given. If a stop signal is given, the lat-
est 20 data-logs will be saved and the values will be
available on the display. This is useful, e.g. when car-
rying out service after a trip.
This parameter can be read out via the serial commu-
nication port or via the display.

Description of choice:
The data-log number is stated in square brackets: [1].
Data-logs are frozen if there is a trip and released
when the frequency converter is subsequently reset.
Data-logging is active while the motor is running.

Free a data-log if there is a trip and release it when
resetting the frequency converter. Data-logging is ac-
tive when the motor is running.

Digital inputs, parameter 606:
The value for the digital inputs is given as a decimal
figure within the range of 0-255.
The data-log number is stated in square brackets: [1]
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17
5Z

A4
49

.1
0

63.0 %
EXT. REFERENCE, %

 606 DATALOG:DIGITALINPUT

 [0] 40

Control word, parameter 607:
The value for the control word is given as a decimal
figure within the range of 0-65535.

Status word, parameter 608:
The value for the bus status word is given as a decimal
figure within the range of 0-65535.

Reference, parameter 609:
The value of the reference is stated as a % in the in-
terval 0 - 100%.

Feedback, parameter 610:
The value is stated as the parameterised feedback.

Output frequency, parameter 611:
The value of the motor frequency is stated as a fre-
quency in the interval 0.0 - 999.9 Hz.

Output voltage, parameter 612:
The value of the motor voltage is stated as Volts in the
interval 50 - 1000 V.

Output current, parameter 613:
The value for the motor current is stated as Amps in
the interval 0.0 - 999.9 A.

DC link voltage, parameter 614:
The value of the DC link voltage is stated as Volts in
the interval 0.0 - 999.9 V.

615 Fault log: Error code

(F.LOG: ERROR COD)

Value:
[Index 1 - 10] Error code 0 - 44

Function:
This parameter makes it possible to see the reason
why a trip occurs.
10 (0-10) log values are stored.
The lowest log number (1) contains the latest/most re-
cently saved data value; the highest log number (10)
contains the oldest data value.

Description of choice:
Given as a number code in which the trip number re-
fers to an alarm code that can be seen in the table in
sectionWarnings and Alarms.

Reset the fault log after manual initialisation.

616 Fault log: Time

(F.LOG: TIME)

Value:
[Index 1 - 10]

Function:
This parameter makes it possible to see the total num-
ber of operating hours before the trip occurred. 10
(0-10) log values are stored.
The lowest log number [1] contains the latest/most re-
cently saved data value, while the highest log number
[10] contains the oldest data value.

Description of choice:
Read out as an option.
Indication range: 0.0 - 9999.9.
Reset the fault log after manual initialisation.

617 Fault log: Value

(F.LOG: VALUE)

Value:
[Index 1 - 10]

Function:
This parameter makes it possible to see at what cur-
rent or voltage a given trip occurred.

Description of choice:
Read out as one value.
Indication range: 0.0 - 999.9.
Reset the fault log after manual initialisation.

618 Reset of kWh counter

(RESET KWH COUNT)

Value:

No reset (DO NOT RESET) [0]

Reset (RESET COUNTER) [1]

Function:
Reset to zero of kWh hour counter (parameter 602).

Description of choice:
If Reset [1] has been selected and when the [OK] key
is pressed, the kWh counter of the frequency converter
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is reset. This parameter cannot be selected via the se-
rial port, RS 485.

NB!
When the [OK] key has been activated,
the reset has been carried out.

619 Reset of hours-run counter

(RESET RUN. HOUR)

Value:

No reset (DO NOT RESET) [0]

Reset (RESET COUNTER) [1]

Function:
Reset to zero of hours-run counter (parameter 601).

Description of choice:
If Reset [1] has been selected and when the [OK] key
is pressed, the hours-run counter of the frequency
converter is reset. This parameter cannot be selected
via the serial port, RS 485.

NB!
When the [OK] key has been activated,
the reset has been carried out.

620 Operating mode

(OPERATION MODE)

Value:

Normal function (NORMAL OPERATION) [0]

Function with de-activated inverter
(OPER. W/INVERT.DISAB) [1]

Control card test (CONTROL CARD TEST) [2]

Initialisation (INITIALIZE) [3]

Function:
In addition to its normal function, this parameter can
be used for two different tests.
Also, all parameters (except parameters 603-605) can
be initialised.

NB!
This function will not become active until
the mains supply to the frequency con-
verter has been turned off and then turned
on again.

Description of choice:
Normal function [0] is selected for normal operation
with the motor in the selected application.
Function with deactivated inverter [1] is selected if con-
trol is desired over the influence of the control signal
over the control card and its functions - without the in-
verter driving the motor.
Control card test [2] is selected if control of the ana-
logue and digital inputs, as well as the analogue, digital
relay outputs and the +10 V control voltage is desired.
A test connector with internal connections is required
for this test.

Use the following procedure for the control card test:

1. Select Control card test.

2. Cut off the mains supply and wait for the light
in the display to go out.

3. Insert the test plug (see below).

4. Connect to mains.

5. The frequency converter expects the [OK]
key to be pressed (if no LCP, set to Normal
operation, when the frequency converter will
start up as usual).

6. Carry out various tests.

7. Press the [OK] key.

8. Parameter 620 is automatically set to Normal
operation.

If a test fails, the frequency converter will move into an
infinite loop. Replace control card.

Test plugs:

Inialisation [3] is selected if the factory setting of the unit
is desired without resetting parameters 500, 501 + 600
- 605 + 615 - 617.
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NB!
The motor must be stopped before initial-
isation can be carried out.
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Procedure for initializing:

1. Select Initialisation.

2. Press the [OK] key.

3. Cut off the mains supply and wait for the light
in the display to go out.

4. Connect to mains.

Manual initialisation can be carried out by holding
down three keys at the same time as the mains voltage
is connected. Manual initialisation sets all parameters
to the factory setting, except 600-605. The procedure
for manual initialisation is as follows:

1. Disconnect the mains voltage and wait for the
light in the display to disappear.

2. Hold down [DISPLAY/STATUS]+[MENU]+
[OK] while at the same time connecting the
mains supply. The display will now read
MANUAL INITIALIZE.

3. When the display reads UNIT READY, the
frequency converter has been initialized.

Parameter no. Description
Nameplate

Display text

621 VLT type (VLT TYPE)
622 Power section (POWER SECTION)
623 VLT ordering number (VLT ORDERING NO)
624 Software version number (SOFTWARE VERSION)
625 LCP identification number (LCP ID NO)
626 Database identification number (PARAM DB ID)
627 Power section identification number (POWER UNIT DB ID)
628 Application option type (APP. OPTION)
629 Application option ordering number (APP. ORDER NO)
630 Communication option type (COM. OPTION)
631 Communication option ordering number (COM. ORDER NO)

Function:
The key data of the unit can be read out via the display
or the serial communication port.

Description of choice:
VLT type,  parameter 621:
VLT Type indicates the unit size and basic function
concerned.
For example: VLT 5008 380-500 V.

Power section, parameter 622:
The power section states the given power section be-
ing used.
For example: Extended with brake.

VLT ordering number,  parameter 623:
Ordering number gives the ordering number of the VLT
type in question.
For example: 175Z0072.

Software version  number, parameter 624:
Software version gives the version number.
For example: V 3,10.

LCP identification  number, parameter 625:
The key data of the unit can be read out via the display
or the serial communication port.
For example:ID 1,42 2 kB.

Database identification number, parameter 626:
The key data of the unit can be read out via the display
or the serial communication port.
For example: ID 1,14.

Power section identification number, parameter
627:
The key data of the unit can be read out via the display
or the serial communication port.
For example: ID 1,15.

Application option  type, parameter 628:
This gives the type of application options fitted with the
frequency converter.

Application option ordering number, parameter
629:
This gives the ordering number for the application op-
tion.

Communication option  type, parameter 630:
This gives the type of communication options fitted
with the frequency converter

Communication option ordering number, parame-
ter 631:
This gives the ordering number for the communication
option.
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NB!
Parameters 700-711 for the relay card are
only activatedif a relay option card is in-
stalled in the VLT 5000.

700 Relay 6, function

(RELAY6 FUNCTION)
703 Relay 7, function

(RELAY7 FUNCTION)
706 Relay 8, function

(RELAY8 FUNCTION)
709 Relay 9, function

(RELAY9 FUNCTION)

Function:
This output activates a relay switch. Relay outputs
6/7/8/9 can be used for showing status and warnings.
The relay is activated when the conditions for the rel-
evant data values have been fulfilled.
Activation/deactivation can be programmed in param-
eters 701/704/707/710  Relay 6/7/8/9, ON delay and
parameters 702/705/708/711 Relay 6/7/8/9, OFF delay.

Description of choice:
For data choice and connections see parameter 319 -
326.

701 Relay 6, ON delay

(RELAY6 ON DELAY)
704 Relay 7, ON delay

(RELAY7 ON DELAY)
707 Relay 8, ON delay

(RELAY8 ON DELAY)
710 Relay 9, ON delay

(RELAY9 ON DELAY)

Value:
0 - 600 sec.  0 sec.

Function:
This parameter allows a delay of the cut-in time of re-
lays 6/7/8/9 (terminals 1-2).

Description of choice:
Enter the required value.

702 Relay 6, OFF delay

(RELAY6 OFF DELAY)
705 Relay 7, OFF delay

(RELAY7 OFF DELAY)
708 Relay 8, OFF delay

(RELAY8 OFF DELAY)
711 Relay 9, OFF delay

(RELAY9 OFF DELAY)

Value:
0 - 600 sec.  0 sec.

Function:
This parameter is used to delay the cut-out time of re-
lays 6/7/8/9 (terminals 1-2).

Description of choice:
Enter the required value.

Electrical installation of the relay card

The relays are connected as shown below.

Relay 6-9:
A-B make, A-C break
Max. 240 V AC, 2 Amp.

To achieve double isolation, the plastic foil must be
mounted as shown in the drawing below.
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Outputs terminal no. Relay
06

Relay
07

Relay 08 Relay
09

parameter 700 703 706 709
Value:
No function (NO OPERATION) [0] [0] [0] [0]
Control ready (CONTROL READY) [1] [1] [1] [1]
Ready signal (UNIT READY) [2]  [2] [2] [2]
Ready - remote control (UNIT READY/REM CTRL) [3] [3] [3] [3]
Enable, no warning (ENABLE/NO WARNING) [4] [4] [4] [4]
Running (VLT RUNNING) [5] [5] [5] [5]
Running, no warning (RUNNING/NO WARNING) [6] [6] [6] [6]
Running within range, no warning (RUN IN RANGE/NO WARN) [7] [7] [7] [7]
Running at reference value, no warning (RUN ON REF/NO WARN) [8] [8] [8] [8]
Fault (ALARM) [9] [9] [9] [9]  

Fault or warning (ALARM OR WARNING) [10] [10] [10] [10]
Torque limit (TORQUE LIMIT) [11] [11] [11] [11]
Out of current range (OUT OF CURRENT RANGE) [12] [12] [12] [12]
Over I low (ABOVE CURRENT, LOW) [13] [13] [13] [13]
Under I high (BELOW CURRENT, HIGH) [14] [14] [14] [14]
Out of frequency range (OUT OF FREQ RANGE) [15] [15] [15] [15]
Over f low (ABOVE FREQUENCY LOW) [16] [16] [16] [16]
Under f high (BELOW FREQUENCY HIGH) [17] [17] [17] [17]
Out of feedback range (OUT OF FDBK RANGE) [18] [18] [18] [18]
Over feedback low (ABOVE FDBK, LOW) [19] [19] [19] [19]
Under feedback high (BELOW FDBK, HIGH) [20] [20] [20] [20]
Thermal warning (THERMAL WARNING) [21] [21] [21] [21]
Ready - no thermal warning (READY &NOTHERM WARN) [22] [22] [22] [22]
Ready - remote control - no therm. warn. (REM RDY&NO THERMWAR) [23] [23] [23] [23]
Ready - mains voltage within range (RDY NO OVER/UNDERVOL) [24] [24] [24] [24]
Reversing (REVERSE) [25] [25] [25] [25]
Bus ok (BUS OK) [26] [26] [26] [26]
Torque limit and stop (TORQUE LIMIT AND STOP) [27] [27] [27] [27]
Brake, no brake warning (BRAKE NO WARNING) [28] [28] [28] [28]
Brake ready, no fault (BRAKE RDY (NO FAULT)) [29] [29] [29] [29]
Brake fault (BRAKE FAULT (IGBT)) [30] [30] [30] [30]
Relay 123 (RELAY 123) [31] [31] [31] [31]
Mechanical brake control (MECH. BRAKE CONTROL) [32] [32] [32] [32]
Control word bit 11/12 (CTRL WORD BIT 11/12) [33] [33] [33] [33]
Extended mechanical brake control (EXT. MECH. BRAKE) [34] [34] [34] [34]
Safety interlock (SAFETY INTERLOCK) [35] [35] [35] [35]
Mains ON (MAINS ON) [50] [50] [50]  [50]
Motor running (MOTOR RUNNING) [51] [51]  [51] [51]

Function:

Description of choice:
For description of choice please see parameter 319.

Mains ON [50], has the same logical function as Run-
ning [5].

Motor running [51], has the same logical function as
Mechanical brake control [32]
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Trouble-shooting

Symptom How to handle
1. Motor runs unevenly If the motor runs unevenly, but no fault is given, this may be because the

frequency converter has been wrongly set.
Adjust the motor data settings.
Contact Danfoss if the new setting does not make the motor run evenly.

2. Motor does not run Check if there is a backlight in the display.
If there is a backlight, please check if a fault message is displayed. If yes,
please consult the Warnings-section, if no, please refer to symptom 5.
If there is no backlight, check if the frequency converter is connected to
mains supply. If yes, please refer to symptom 4.

3. Motor does not brake Please refer to Control with brake function.

4. No message or backlight in display Check if the prefuses for the frequency converter have blown.
If yes, call Danfoss for assistance.
If no, check if the control card is overloaded.
If so, disconnect all control signal plugs on the control card and check if
the fault disappears.
If yes, make sure that the 24 V supply is not short-circuited.
If no, call Danfoss for assistance.

5. Motor stopped, light in display, but no
fault report

Start the frequency converter by pressing [START] on the control panel.
Check if the display is frozen, ie. the display cannot be changed or is
indefineable.
If yes, check if screened cables have been used and are connected cor-
rectly.
If no, check that the motor is connected and that all motor phases are
OK.
The frequency converter must be set to run using local references:
Parameter 002 = Local operation
Parameter 003 = desired reference value
Connect 24 V DC to terminal 27.
The reference is changed by pressing '+' or '-'.
Is the motor running?
If yes, check whether control signals to the control card are OK.
If no, call Danfoss for assistance.
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Display - Status messages

Status messages appear in the 4th line of the display,
see the below example. The status message will be on
the display for approx. 3 seconds.

20.0Hz
SLOW DOWN

FREQUENCY

Start clockwise/anti-clockwise
(START FORW./REV):
Input on digital inputs and parameter data are in con-
flict.

Slow-down (SLOW DOWN):
The output frequency of the frequency converter is re-
duced by the percentage value chosen in parameter
219.

Catch-up (CATCH UP):
The output frequency of the frequency converter is in-
creased by the percentage value chosen in parameter
219.

Feedback high (FEEDBACK HIGH):
The FB value is higher than the value set in parameter
228. This message is only shown when the motor is
running.

Feedback low (FEEDBACK LOW):
The FB value is lower than the value set in parameter
227. This message is only shown when the motor is
running.

Output frequency high (FREQUENCY HIGH):
The output frequency is higher than the value set in
parameter 226. This message is only shown when the
motor is running.

Output frequency low (FREQUENCY LOW):
The output frequency is lower than the value set in pa-
rameter 225. This message is only shown when the
motor is running.

Output current high (CURRENT HIGH):
The output current is higher than the value set in pa-
rameter 224. This message is only shown when the
motor is running.

Output current low (CURRENT LOW):
The output current is lower than the value set in pa-
rameter 223. This message is only shown when the
motor is running.

Braking max. (BRAKING MAX):
The brake is functioning.
Optimum braking is effected when the value in param-
eter 402 Braking power limit, KW is exceeded.

Braking (BRAKING):
The brake is functioning.

Ramp operation (REM/ RAMPING):
Remote has been selected in parameter 002 and the
output frequency is changed in accordance with the
ramps set.

Ramp operation (LOCAL/ RAMPING):
Local has been selected in parameter 002 and the out-
put frequency is changed in accordance with the
ramps set.

Running, local control (LOCAL/RUN OK):
Local control has been selected in parameter 002 and
a start command is given on either terminal 18 (START
or LATCHED START in parameter 302) or terminal 19
(START REVERSE parameter 303).

Running, remote control (REM/RUN OK):
Remote control has been selected in parameter 002
and a start command is given on either terminal 18
(START or LATCHED START in parameter 302), ter-
minal 19 (START REVERSE parameter 303) or via the
serial bus.

VLT ready, remote control (REM/UNIT READY):
Remote control has been selected in parameter 002
and Coasting stop inverse in parameter 304, and there
is 0 V on terminal 27.

VLT ready, local control (LOCAL/ UNIT READY):
Local has been selected in parameter 002 and Coast-
ing inverse in parameter 304, and there is 0 V on
terminal 27.

Quick-stop, remote control (REM/QSTOP):
Remote control has been selected in parameter 002
and the frequency converter has stopped via a quick-
stop signal on terminal 27 (or possibly via the serial
communication port).
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Quick-stop, local (LOCAL/ QSTOP):
Local has been selected in parameter 002 and the fre-
quency converter has stopped via a quick-stop signal
on terminal 27 (or possibly via the serial communica-
tion port).

DC stop, remote control (REM/DC STOP):
Remote control has been selected in parameter 002
and the frequency converter has stopped via a DC stop
signal on a digital input (or possibly via the serial com-
munication port).

DC braking, local (LOCAL/ DC STOP):
Local has been selected in parameter 002 and the fre-
quency converter has stopped via a DC braking signal
on terminal 27 (or possibly via the serial communica-
tion port).

Stop, remote controlled (REM/STOP):
Remote control has been selected in parameter 002
and the frequency converter has stopped via the con-
trol panel or a digital input (or possibly via the serial
communication port).

Stop, local (LOCAL/ STOP):
Local has been selected in parameter 002 and the fre-
quency converter has stopped via the control panel or
the digital input (or possibly via the serial communica-
tion port).

LCP stop, remote (REM/LCP STOP):
Remote has been selected in parameter 002 and the
frequency converter has via the control panel. The
coast signal on terminal 27 is high.

LCP stop, local (LOCAL/LCP STOP):
Local has been selected in parameter 002 and the fre-
quency converter has stopped via the control panel.
The coast signal on terminal 27 is high.

Stand by (STAND BY):
Remote control has been selected in parameter 002.
The frequency converter will start when it receives a
start signal via a digital input (or the serial communi-
cation port).

Freeze output (FREEZE OUTPUT):
Remote control has been selected in parameter 002
together with Freeze reference in parameter 300, 301,
305, 306 or 307, and the terminal in question (16, 17,
29, 32 or 33) has been activated (or possibly via the
serial communication port).

Jog operation, remote controlled
(REM/RUN JOG):
Remote control has been selected in parameter 002
and Jog in parameter 300, 301, 305, 306 or 307, and
the terminal in question (16, 17, 29, 32 or 33) has been
activated (or possibly via the serial communication
port).

Jog operation, local (LOCAL/ RUN JOG):
Local has been selected in parameter 002 and Jog in
parameter 300, 301, 305, 306 or 307, and the terminal
in question (16, 17, 29, 32 or 33) has been activated
(or possibly via the serial communication port).

Overvoltage control (OVER VOLTAGE CONTROL):
The intermediate circuit voltage of the frequency con-
verter is too high. The frequency converter is trying to
avoid a trip by increasing the output frequency.
This function is activated in parameter 400.

Automatic Motor Adaptation (AUTO MOTOR
ADAPT):
Automatic Motor adaptation is running.

Brake check finished (BRAKECHECK OK):
Brake check of brake resistor and brake transistor tes-
ted successfully.

Quick Discharge finished (QUICK DISCHARGE
OK):
Quick discharge has been completed successfully.

Exceptions XXXX (EXCEPTIONS XXXX):
The microprocessor of the control card has stopped
and the frequency converter is out of operation. The
cause may be noise on the mains, motor or control
cables, leading to a stop of the control card microproc-
essor.
Check for EMC-correct connection of these cables.

Ramp stop in fieldbus mode (OFF1):
OFF1 means that the drive is stopped by ramp down.
The command to stop has been given over a fieldbus
or the RS485 serial port (select fieldbus in parameter
512).

Coast stop in fieldbus mode (OFF2):
OFF2 means that the drive is stopped by coast. The
command to stop has been given over a fieldbus or the
RS485 serial port (select fieldbus in parameter 512).

Quick stop in fieldbus mode (OFF3):
OFF3 means that the drive is stopped by quick stop.
The command to stop has been given over a fieldbus
or the RS485 serial port (select fieldbus in parameter
512).
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Start not possible (START INHIBIT):
The drive is in fieldbus profile mode. OFF1, OFF2 or
OFF3 have been activated. OFF1 must be toggled to
be able to start (OFF1 set from 1 to 0 to 1).

Not ready for operation (UNIT NOT READY):
The drive is in Fieldbus profile mode (parameter 512).
The drive is not ready for operation as bit 00, 01 or 02
in the control word is "0", the drive has tripped or there
is no mains supply (only seen on units with 24 V DC
supply).

Ready for operation (CONTROL READY):
The drive is ready for operation. For extended units
supplied with a 24 V DC supply the message also
comes up when there is not mains supply.

Bus jog, remote controlled (REM/RUN BUS JOG1):
Remote control has been selected in parameter 002
and the Fieldbus has been selected in parameter 512.
Bus Jog has been selected by the fieldbus or serial
bus.

Bus jog, remote controlled (REM/RUN BUS JOG2):
Remote control has been selected in parameter 002
and Fieldbus has been selected in parameter 512. Bus
Jog has been selected by the fieldbus or serial bus.
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Warnings and alarms

The table gives the different warnings and alarms and
indicates whether the fault locks the frequency con-
verter. After Trip locked, the mains supply must be cut
and the fault must be corrected. Reconnect the mains
supply and reset the frequency converter before being
ready.

Wherever a cross is placed under both Warning and
Alarm, this can mean that a warning precedes the
alarm. It can also mean that it is possible to program
whether a given fault is to result in a warning or an
alarm. This is possible, e.g. in parameter 404 Brake
check. After a trip, alarm and warning will flash, but if
the fault is removed, only alarm will flash. After a reset,
the frequency converter will be ready to start operation
again.

No. Description Warning Alarm Trip
locked

1 10 Volts low (10 VOLT LOW) X   
2 Live zero fault (LIVE ZERO ERROR) X X  
3 No motor (NO MOTOR) X   
4 Phase fault (MAINS PHASE LOSS) X X X
5 Voltage warning high (DC LINK VOLTAGE HIGH) X   
6 Voltage warning low (DC LINK VOLTAGE LOW) X   
7 Overvoltage (DC LINK OVERVOLT) X X  
8 Undervoltage (DC LINK UNDERVOLT) X X  
9 Inverter overladed (INVERTER TIME) X X  
10 Motor overloaded (MOTOR TIME) X X  
11 Motor thermistor (MOTOR THERMISTOR) X X  
12 Torque limit (TORQUE LIMIT) X X  
13 Overcurrent (OVERCURRENT) X X X
14 Earth fault (EARTH FAULT)  X X
15 Switch mode fault (SWITCH MODE FAULT)  X X
16 Short-circuit (CURR.SHORT CIRCUIT)  X X
17 Standard bus timeout (STD BUS TIMEOUT) X X  
18 HPFB bus timeout (HPFB TIMEOUT) X X  
19 Fault in EEprom on power card (EE ERROR POWER CARD) X   
20 Fault in EEprom on conrol card (EE ERROR CTRL. CARD) X   
21 Auto-optimisation OK (AUTO MOTOR ADAPT OK)  X  
22 Auto-optimisation not OK (AUTO MOT ADAPT FAIL)  X  
23 Brake test failed (BRAKE TEST FAILED) X X  
25 Brake resistor short-circuited (BRAKE RESISTOR FAULT ) X   
26 Brake resistor power 100% (BRAKE POWER 100%) X X  
27 Brake transistor short-circuited (BRAKE IGBT FAULT) X   
29 Heat-sink temperature too high (HEAT SINK OVER TEMP.)  X X
30 Motor phase U missing (MISSING MOT.PHASE U)  X  
31 Motor phase V missing (MISSING MOT.PHASE V)  X  
32 Motor phase W missing (MISSING MOT.PHASE W)  X  
33 Quick discharge not OK (QUICK DISCHARGE FAIL)  X X
34 Profibus communication fault (PROFIBUS COMM. FAULT) X X  
35 Out of frequency range (OUT FREQ RNG/ROT LIM) X   
36 Mains failure (MAINS FAILURE) X X  
37 Inverter fault (INVERTER FAULT)  X X
39 Check parameters 104 and 106 (CHECK P.104 & P.106) X   
40 Check parameters 103 and 105 (CHECK P.103 & P.105) X   
41 Motor too big (Motor too big) X   
42 Motor too small (Motor too small) X   
43 Brake fault (BRAKE FAULT)  X X
44 Encoder loss (ENCODER FAULT) X X  
57 Overcurrent (OVERCURRENT) X X X
60 Safety stop (EXTERNAL FAULT)  X X
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Warnings

The display flashes between normal state and warn-
ing. A warning comes up on the first and second line
of the display. See examples below. If parameter 027
is set to line 3/4, the warning will be shown in these
lines if the display is in read-out state 1-3.

SETUP

1

NO MOTOR

WARN. 3

Alarm messages
The alarm comes up in the 2. and 3. line of the display,
see example below:

ALARM:12 SETUP

1

TRIP (RESET)

TORQUE LIMIT

WARNING 1
Under 10 Volts (10 VOLT LOW):
The 10 Volts voltage from terminal 50 on the control
card is below 10 Volts.
Remove some of the load from terminal 50, as the 10
Volts supply is overloaded. Max. 17 mA/min. 590 .

WARNING/ALARM 2
Live zero fault (LIVE ZERO ERROR):
The current signal on terminal 60 is less than 50% of
the value set in parameter 315 Terminal 60,min. scal-
ing.

WARNING/ALARM 3
No motor (NO MOTOR):
The motor check function (see parameter 122) indi-
cates that no motor has been connected to the output
of the frequency converter.

WARNING/ALARM 4
Phase fault (MAINS PHASE LOSS):
A phase is missing on the supply side or the mains
voltage imbalance is too high.
This message can also appear if there is a fault in the
input rectifier on the frequency converter.
Check the supply voltage and supply currents to the
frequency converter.

WARNING 5
Voltage warning high
(DC LINK VOLTAGE HIGH):
The intermediate circuit voltage (DC) is higher than the
overvoltage limit of the control SYSTEM. The frequen-
cy converter is still active.

WARNING 6
Voltage warning low (DC LINK VOLTAGE LOW):
The intermediate circuit voltage (DC) is below the un-
dervoltage limit of the control SYSTEM. The frequency
converter is still active.

WARNING/ALARM 7
Overvoltage (DC LINK OVERVOLT):
If the intermediate circuit voltage (DC) exceeds the in-
verter overvoltage limit (see table), the frequency con-
verter will trip after the time set in parameter 410 has
passed.
Furthermore, the voltage will be stated in the display.
The fault can be eliminated by connecting a brake re-
sistor (if the frequency converter has an integral brake
chopper, EB or SB) or by extending the time chosen
in parameter 410. In addition, Brake function/overvolt-
age control can be activated in parameter 400.
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Alarm/warning limits:
VLT 5000 Series 3 x 200 - 240 V 3 x 380 - 500 V 3 x 525 - 600 V 3 X 525 - 690 v

[VDC] [VDC] [VDC] [VDC]
Undervoltage 211 402 557 553
Voltage warning low 222 423 585 585
Voltage warning high (w/
o brake - w/brake)

384/405 801/8401) 943/965 1084/1109

Overvoltage 425 855 975 1130

The voltages stated are the intermediate circuit volt-
age of the frequency converter with a tolerance of ± 5
%. The corresponding mains voltage is the intermedi-
ate circuit voltage divided by 1.35
1) VLT 5122 - VLT 5552: 817/828 VDC.

WARNING/ALARM 8
Undervoltage (DC LINK UNDERVOLT):
If the intermediate circuit voltage (DC) drops below the
inverter lower voltage limit (see table on previous
page), it will be checked whether 24 V power supply is
connected.
If no 24 V power supply is connected, the frequency
converter will trip after a given time that depends on
the unit.
Furthermore, the voltage will be stated in the display.
Check whether the supply voltage matches the fre-
quency converter, see technical data.

WARNING/ALARM 9
Inverter overload (INVERTER TIME):
The electronic, thermal inverter protection reports that
the frequency converter is about to cut out because of
an overload (too high current for too long). The counter
for electronic, thermal inverter protection gives a warn-
ing at 98% and trips at 100%, while giving an alarm.
The frequency converter  cannot be reset until the
counter is below 90%.
The fault is that the frequency converter is overloaded
by more than 100% for too long.

WARNING/ALARM 10
Motor overtemperature (MOTOR TIME):
According to the electronic thermal protection (ETR),
the motor is too hot. Parameter 128 allows a choice of
whether the frequency converter is to give a warning
or an alarm when the counter reaches 100%. The fault
is that the motor is overloaded by more than 100% for
too long. Check that motor parameters 102-106 have
been set correctly.

WARNING/ALARM 11
Motor thermistor (MOTOR THERMISTOR):
The thermistor or the thermistor connection has been
disconnected. Parameter 128 allows a choice of
whether the frequency converter is to give a warning
or an alarm. Check that the thermistor has been cor-

rectly connected between terminal 53 or 54 (analogue
voltage input) and terminal 50 (+ 10 Volts supply).

WARNING/ALARM 12
Torque limit (TORQUE LIMIT):
The torque is higher than the value in parameter 221
(in motor operation) or the torque is higher than the
value in parameter 222 (in regenerative operation).

WARNING/ALARM 13
Overcurrent (OVERCURRENT):
The inverter peak current limit (approx. 200% of the
rated current) has been exceeded. The warning will
last approx. 1-2 seconds, following which the frequen-
cy converter will trip, while giving an alarm. Turn off the
frequency converter and check whether the motor
shaft can be turned and whether the motor size match-
es the frequency converter.
If extended mechanical brake control is selected, trip
can be reset externally.

ALARM: 14
Earth fault (Earth fault):
There is a discharge from the output phases to earth,
either in the cable between the frequency converter
and the motor or in the motor itself.
Turn off the frequency converter and remove the earth
fault.

ALARM: 15
Switch mode fault (SWITCH MODE FAULT):
Fault in the switch mode power supply (internal ± 15 V
supply).
Contact your Danfoss supplier.

ALARM: 16
Short-circuiting (CURR.SHORT CIRCUIT):
There is short-circuiting on the motor terminals or in
the motor itself.
Turn off the frequency converter and remove the short-
circuit.

WARNING/ALARM 17
Standard bus timeout (STD BUS TIMEOUT)
There is no communication to the frequency converter.
The warning will only be active when parameter 514
has been set to another value than OFF.
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If parameter 514 has been set to stop and trip, it will
first give a warning and then ramp down until it trips,
while giving an alarm.
Parameter 513 Bus time interval could possibly be in-
creased.

WARNING/ALARM 18
HPFB bus timeout (HPFB BUS TIMEOUT )
There is no communication with the frequency con-
verter.
The warning will only be active when parameter 804
has been set to another value than OFF.
If parameter 804 has been set to Stop and trip, it will
first give a warning and then ramp down until it trips,
while giving an alarm.
Parameter 803 Bus time interval could possibly be in-
creased.

WARNING 19
Fault in the EEprom on the power card
(EE ERROR POWER CARD)
There is a fault on the power card EEPROM. The fre-
quency converter will continue to function, but is likely
to fail at the next power-up. Contact your Danfoss sup-
plier.

WARNING 20
Fault in the EEprom on the control card
(EE ERROR CTRL CARD)
There is a fault in the EEPROM on the control card.
The frequency converter will continue to function, but
is likely to fail at the next power-up. Contact your Dan-
foss supplier.

ALARM 21
Auto-optimisation OK
(AUTO MOTOR ADAPT OK)
The automatic motor tuning is OK and the frequency
converter is now ready for operation.

ALARM: 22
Auto-optimisation not OK
(AUTO MOT ADAPT FAIL)
A fault has been found during automatic motor adap-
tation. The text shown in the display indicates a fault
message. The figure after the text is the error code,
which can be seen in the fault log in parameter 615.

CHECK P.103,105 [0]
See section Automatic motor adaptation, AMA.

LOW P.105 [1]
See section Automatic motor adaptation, AMA.

ASYMMETRICAL IMPEDANCE [2]
See section Automatic motor adaptation, AMA.

MOTOR TOO BIG [3]
See section Automatic motor adaptation, AMA.

MOTOR TOO SMALL [4]
See section Automatic motor adaptation, AMA.

TIME OUT [5]
See section Automatic motor adaptation, AMA.

INTERRUPTED BY USER [6]
See section Automatic motor adaptation, AMA.

INTERNAL FAULT [7]
See section Automatic motor adaptation, AMA.

LIMIT VALUE FAULT [8]
See section Automatic motor adaptation, AMA.

MOTOR ROTATES [9]
See section Automatic motor adaptation, AMA.

NB!
AMA can only be carried out if there are
no alarms during tuning.

WARNING/ALARM 23
Fault during brake test (BRAKE TEST FAILED):
The brake test is only run after power-up. If Warning
has been selected in parameter 404, the warning will
come when the brake test finds a fault.
If Trip has been selected in parameter 404, the fre-
quency converter will trip when the brake test finds a
fault.
The brake test may fail for the following reasons:
No brake resistor connected or fault in the connec-
tions; defective brake resistor or defective brake tran-
sistor. A warning or alarm will mean that the brake
function is still active.

WARNING 25
Brake resistor fault
(BRAKE RESISTOR FAULT):
The brake resistor is monitored during operation and
if it short-circuits, the brake function is disconnected
and the warning comes up. The frequency converter
will still be able to work, although without the brake
function. Turn off the frequency converter and replace
the brake resistor.

ALARM/WARNING 26
Brake resistor power 100%
(BRAKE PWR WARN 100%):
The power transmitted to the brake resistor is calcula-
ted as a percentage, as a mean value over the last 120
sec., on the basis of the resistance value of the brake
resistor (parameter 401) and the intermediate circuit
voltage. The warning is active when the dissipated
braking power is higher than 100%. If  Trip [2] has been
selected in parameter 403, the frequency converter
will cut out while giving this alarm.
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WARNING 27
Brake transistor fault
(BRAKE IGBT FAULT):
The brake transistor is monitored during operation and
if it short-circuits, the brake function is disconnected
and the warning comes up. The frequency converter
will still be able to run, but since the brake transistor
has short-circuited, substantial power will be transmit-
ted to the brake resistor, even if it is inactive.
Turn off the frequency converter and remove the brake
resistor.

Warning: There is a risk of substantial
power being transmitted to the brake re-
sis- tor if the brake transistor has short-
circuited.

ALARM: 29
Heat sink temperature too high
(HEAT SINK OVER TEMP.):
If the enclosure is IP 00 or IP 20/NEMA 1, the cut-out
temperature of the heat-sink is 90°C. If IP 54 is used,
the cut-out temperature is 80°C.
The tolerance is ± 5°C. The temperature fault cannot
be reset, until the temperature of the heat-sink is below
60°C.
The fault could be the following:
- Ambient temperature too high
- Too long motor cable
- Too high switching frequency.

ALARM: 30
Motor phase U missing
(MISSING MOT.PHASE U):
Motor phase U between frequency converter and mo-
tor is missing.
Turn off the frequency converter and check motor
phase U.

ALARM: 31
Motor phase V missing
(MISSING MOT.PHASE V):
Motor phase V between frequency converter and mo-
tor is missing.
Turn off the frequency converter and check motor
phase V.

ALARM: 32
Motor phase W missing
(MISSING MOT.PHASE W):
Motor phase W between frequency converter and mo-
tor is missing.
Turn off the frequency converter and check motor
phase W.

ALARM: 33

Quick discharge not OK
(QUICK DISCHARGE NOT OK):
Check whether a 24 Volt external DC supply has been
connected and that an external brake/discharge resis-
tor has been fitted.

WARNING/ALARM: 34
Fieldbus communication fault
(FIELDBUS COMMUNICATION FAULT):
The fieldbus on the communication option card is not
working.

WARNING: 35
Out of frequency range
(OUT OF FREQUENCY RANGE):
This warning is active if the output frequency has
reached its Output frequency low limit  (parameter 201)
or Output frequency high limit (parameter 202). If the
frequency converter is in Process control, closed loop
(parameter 100), the warning will be active in the dis-
play. If the frequency converter is in another mode than
Process control, closed loop, bit 008000 Out of fre-
quency range in extended status word will be active,
while there will be no warning in the display.

WARNING/ALARM: 36
Mains failure (MAINS FAILURE):
This warning/alarm is only active if the supply voltage
to the frequency converter is lost and if parameter 407
Mains fault has been set to another value than OFF.
If parameter 407 has been set to Contr. ramp-down
trip [2], the frequency converter will first give a warning
and then ramp down and trip, while giving an alarm.
Check the fuses to the frequency converter.

ALARM: 37
Inverter fault (Inverter fault):
IGBT or the power card is defective. Contact your
Danfoss supplier.
Auto-optimisation warnings
Automatic motor adaptation has stopped, since some
parameters have probably been set wrongly, or the
motor used is too big/small for AMA to be carried out.
A choice must thus be made by pressing [CHANGE
DATA] and choosing `Continue' + [OK] or `Stop' +
[OK].
If parameters need to be changed, select `Stop'; start
up AMA all over.

WARNING: 39
CHECK P.104,106
The setting of parameter 102, 104 or 106 is probably
wrong. Check the setting and choose `Continue' or
`Stop'.

WARNING: 40
CHECK P.103,105
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The setting of parameter 102, 103 or 105 is probably
wrong. Check the setting and choose `Continue' or
`Stop'.

WARNING: 41
MOTOR TOO BIG
The motor used is probably too big for AMA to be car-
ried out. The setting in parameter 102 may not match
the motor. Check the motor and choose `Continue' or
`Stop'.

WARNING: 42
MOTOR TOO SMALL
The motor used is probably too small for AMA to be
carried out. The setting in parameter 102 may not
match the motor. Check the motor and choose `Con-
tinue' or `Stop'.

ALARM: 43
Brake fault (BRAKE FAULT)
A fault has arisen on the brake. The text shown in the
display indicates a fault message. The figure after the
text is the fault code that can be seen in the fault log,
parameter 615.

Brake check failed (BRAKE CHECK FAILED) [0]
The brake check carried out during power-up indicates
that the brake has been disconnected. Check whether
the brake has been connected correctly and that it has
not been disconnected.

Brake resistor short-circuited
(BRAKE RESISTOR FAULT) [1]
The brake output has short-circuited. Replace the
brake resistor.

Brake IGBT short-circuited
(BRAKE IGBT FAULT) [2]
The brake IGBT has short-circuited. This fault means
that the unit is not able to stop the brake and that, con-
sequently, the resistor is constant being energized.

WARNING/ALARM: 44
Encoder loss (ENCODER FAULT)
The encoder signal is interrupted from terminal 32 or
33. Check the connections.

WARNING/ALARM: 57
Overcurrent (OVERCURRENT)
As warning/alarm 13, but in this case the warning/
alarm occurs together with a quick stop.

ALARM: 60
Safety stop (EXTERNAL FAULT)
Terminal 27 (parameter 304 Digital Inputs) has been
programmed for a safety interlock [3] and is a logic '0'.
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Warning word 1, Extended status word and Alarm
word

The warning word 1, extended status word and the
alarm word return the different status, warning and
alarm messages of the frequency converter as hex-
decimal value. If there are more than one warning or
alarm, a sum of all warnings or alarms will be shown.
Warning word 1, extended status word and alarm word
can also be displayed using the serial bus in parameter
540, 541 and 538.

Bit (Hex) Warning word 1 (parameter 540)
000001 Fault during brake test
000002 EE-prom power card fault
000004 EE-prom control card
000008 HPFP bus timeout
000010 Standard bus timeout
000020 Overcurrent
000040 Torque limit
000080 Motor thermistor
000100 Motor overload
000200 Inverter overload
000400 Undervoltage
000800 Overvoltage
001000 Voltage warning low
002000 Voltage warning high
004000 Phase fault
008000 No motor
010000 Live zero fault

(4-20 mA current signal low)
020000 10 Volts low
040000  
080000 Brake resistor power 100%
100000 Brake resistor fault
200000 Brake transistor fault
400000 Out of frequency range
800000 Fieldbus communication fault

1000000  
2000000 Mains failure
4000000 Motor too small
8000000 Motor too big

10000000 Check P. 103 and P. 105
20000000 Check P. 104 and P. 106
40000000 Encoder loss

Bit (Hex) Extended status word (parameter
541)

000001 Ramping
000002 Automatic motor tuning
000004 Start clockwise/anti-clockwise
000008 Slow down
000010 Catch-up
000020 Feedback high
000040 Feedback low
000080 Output current high
000100 Output current low
000200 Output frequency high
000400 Output frequency low
000800 Brake test ok
001000 Braking max.
002000 Braking
004000 Quick discharge OK
008000 Out of frequency range
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Bit (Hex) Alarm word 1 (parameter 538)
000001 Brake test failed
000002 Trip locked
000004 AMA tuning not OK
000008 AMA tuning OK
000010 Power-up fault
000020 ASIC fault
000040 HPFP bus timeout
000080 Standard bus timeout
000100 Short-circuiting
000200 Switchmode fault
000400 Earth fault
000800 Overcurrent
001000 Torque limit
002000 Motor thermistor
004000 Motor overload
008000 Inverter overload
010000 Undervoltage
020000 Overvoltage
040000 Phase fault
080000 Live zero fault (4 - 20 mA current sig-

nal low)
100000 Heat sink temperature too high
200000 Motor phase W missing
400000 Motor phase V missing
800000 Motor phase U missing

1000000 Quick discharge not ok
2000000 Fieldbus communication fault
4000000 Mains failure
8000000 Inverter fault

10000000 Brake power fault
20000000 Encoder loss
40000000 Safety interlock
80000000 Reserved

VLT® 5000 Series

MG.52.A3.02 - VLT® is a registered Danfoss trademark  177

M
is

ce
lla

ne
ou

s

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1372 of 1387



Definitions

VLT:

IVLT,MAX

The maximum output current.

IVLT,N

The rated output current supplied by the frequency
converter.

UVLT MAX

The maximum output voltage.

Output:

lM
The current transmitted to the motor.

UM

The voltage transmitted to the motor.

fM
The frequency transmitted to the motor.

fJOG

The frequency transmitted to the motor when the jog
function is activated (via digital terminals or the key-
pad).

fMIN

The minimum frequency transmitted to the motor.

fMAX

The maximum frequency transmitted to the motor.

Break-away torque:

VLT

The efficiency of the frequency converter is defined as
the ratio between the power output and the power in-
put.

Input:
Control command:
By means of LCP and the digital inputs, it is possible
to start and stop the connected motor.
Functions are divided into two groups, with the follow-
ing priorities:

Group 1 Reset, Coasting stop, Reset and
Coasting stop, Quick-stop, DC
braking, Stop and the "Stop" key.

Group 2 Start, Pulse start, Reversing, Start
reversing, Jog and Freeze output

Group 1 functions are called Start-disable commands.
The difference between group 1 and group 2 is that in
group 1 all stop signals must be cancelled for the motor
to start. The motor can then be started by means of a
single start signal in group 2.
A stop command given as a group 1 command results
in the display indication STOP.
A missing stop command given as a group 2 command
results in the display indication STAND BY.

Start-disable command:
A stop command that belongs to group 1 of the control
commands - see this group.

Stop command:
See Control commands.

Motor:

IM,N

The rated motor current (nameplate data).

fM,N

The rated motor frequency (nameplate data).

UM,N

The rated motor voltage (nameplate data).

PM,N

The rated power delivered by the motor (nameplate
data).

nM,N

The rated motor speed (nameplate data).

TM,N

The rated torque (motor).

References:
preset ref.
A firmly defined reference which can be set from
-100% to +100% of the reference range. There are four
preset references, which can be selected via the digital
terminals.

analogue ref.
A signal transmitted to input 53, 54 or 60. Can be volt-
age or current.
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pulse ref.
A signal transmitted to the digital inputs (terminal 17 or
29).

binary ref.
A signal transmitted to the serial communication port.

RefMIN

The smallest value which the reference signal may
have. Set in parameter 204.

RefMAX

The maximum value which the reference signal may
have. Set in parameter 205.

Miscellaneous:

ELCB:
Earth Leakage Circuit Breaker.

lsb:
Least significant bit.
Used in serial communication.

msb
Most significant bit.
Used in serial communication.

PID:
The PID regulator maintains the desired speed (pres-
sure, temperature, etc.) by adjusting the output fre-
quency to match the varying load.

Trip:
A state which occurs in different situations, e.g. if the
frequency converter is subjected to an overtempera-
ture. A trip can be cancelled by pressing reset or, in
some cases, automatically.

Trip locked:
A state which occurs in different situations, e.g. if the
frequency converter is subject to an overtemperature.
A locked trip can be cancelled by cutting off mains and
restarting the frequency converter.

Initialising:
If initialising is carried out, the frequency converter re-
turns to the factory setting.

Setup:
There are four Setups, in which it is possible to save
parameter settings. It is possible to change between
the four parameter Setups and to edit one Setup, while
another Setup is active.

LCP:
The control panel, which makes up a complete inter-
face for control and programming of VLT 5000 Series.
The control panel is detachable and may, as an alter-
native, be installed up to 3 metres away from the
frequency converter, i.e. in a front panel, by means of
the installation kit option.

VVC plus

If compared with standard voltage/frequency ratio con-

trol, VVCplus improves the dynamics and the stability,
both when the speed reference is changed and in re-
lation to the load torque.

Slip compensation:
Normally, the motor speed will be affected by the load,
but this load dependence is unwanted. The frequency
converter compensates for the slip by giving the fre-
quency a supplement that follows the measured ef-
fective current.

Thermistor:
A temperature-dependent resistor placed where the
temperature is to be monitored (frequency converter
or motor).

Analogue inputs:
The analogue inputs can be used for controlling vari-
ous functions of the frequency converter.
There are two types of analogue inputs:
Current input, 0-20 mA
Voltage input, 0-10 V DC.

Analogue outputs:
There are two analogue outputs, which are able to
supply a signal of 0-20 mA, 4-20 mA or a digital signal.

Digital inputs:
The digital inputs can be used for controlling various
functions of the frequency converter.

Digital outputs:
There are four digital outputs, two of which activate a
relay switch. The outputs are able to supply a 24 V DC
(max. 40 mA) signal.

Brake resistor:
The brake resistor is a module capable of absorbing
the brake power that is generated in regenerative brak-
ing. This regenerative braking power increases the
intermediate circuit voltage and a brake chopper en-
sures that the power is transmitted to the brake resis-
tor.
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Pulse encoder:
An external, digital pulse transmitter used for feeding
back information on motor speed. The encoder is used
in applications where great accuracy in speed control
is required.

AWG:
Means American Wire Gauge, i.e. the American meas-
uring unit for cable cross-section.

Manual initialisation:
Press the [CHANGE DATA] + [MENU] + [OK] keys at
the same time to carry out manual initialisation.

60° AVM
Switching pattern called 60° A synchronous V ector
M odulation.

SFAVM
Switching pattern called S tator  F lux oriented A syn-
chronous V ector M odulation.

Automatic motor adjustment, AMA:
Automatic motor adjustment algorithm, which deter-
mines the electrical parameters for the connected mo-
tor, at standstill.

On-line/off-line parameters:
On-line parameters are activated immediately after the
data value is changed. Off-line parameters are not ac-
tivated until OK has been entered on the control unit.

VT characteristics:
Variable torque characteristics, used for pumps and
fans.

CT characteristics:
Constant torque characteristics, used for all applica-
tions, such as conveyor belts and cranes. CT charac-
teristics are not used for pumps and fans.

MCM:
Stands for Mille Circular Mil, an American measuring

unit for cable cross-section. 1 MCM • 0.5067 mm2.
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Factory Settings
PNU Parameter Factory setting Range Changes 4-Setup Conversion Data
# description during operation index type
001 Language English  Yes No 0 5
002 Local/remote control Remote control  Yes Yes 0 5
003 Local reference 000.000  Yes Yes -3 4
004 Active setup Setup 1  Yes No 0 5
005 Programming setup Active setup  Yes No 0 5
006 Copying of setups No copying  No No 0 5
007 LCP copy No copying  No No 0 5
008 Display scaling of motor frequency 1 0.01 - 500.00 Yes Yes -2 6
009 Display line 2 Frequency [Hz]  Yes Yes 0 5
010 Display line 1.1 Reference [%]  Yes Yes 0 5
011 Display line 1.2 Motor current [A]  Yes Yes 0 5
012 Display line 1.3 Power [kW]  Yes Yes 0 5
013 Local control/configura LCP digital control/as

par.100
 Yes Yes 0 5

014 Local stop Possible  Yes Yes 0 5
015 Local jog Not possible  Yes Yes 0 5
016 Local reversing Not possible  Yes Yes 0 5
017 Local reset of trip Possible  Yes Yes 0 5
018 Lock for data change Not locked  Yes Yes 0 5
019 Operating state at power-up, local

control
Forced stop, use
saved ref.

 Yes Yes 0 5

027 Warning readout Warning in line 1/2  Yes No 0 5

Changes during operation:
"Yes" means that the parameter can be changed,
while the frequency converter is in operation. "No"
means that the frequency converter must be stopped
before a change can be made.

4-Setup:
"Yes" means that the parameter can be programmed
individually in each of the four setups, i.e. the same
parameter can have four different data values. "No"
means that the data value will be the same in all four
setups.

Conversion index:
This number refers to a conversion figure to be used
when writing or reading by means of a frequency con-
verter.

Conversion index Conversion factor
74 0.1
2 100
1 10
0 1
-1 0.1
-2 0.01
-3 0.001
-4 0.0001

Data type:  
Data type shows the type and length of the telegram.
Data type Description
3 Integer 16
4 Integer 32
5 Unsigned 8
6 Unsigned 16
7 Unsigned 32
9 Text string
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PNU Parameter Factory setting Range
Change
s 4-Setup Conversion Data

# description during operation index type
100 Configuration Speed control, open loop  No Yes 0 5
101 Torque characteristics High - constant torque  Yes Yes 0 5
102 Motor power Depends on the unit 0.18-600 kW No Yes 1 6
103 Motor voltage Depends on the unit 200 - 600 V No Yes 0 6
104 Motor frequency 50 Hz / 60 Hz  No Yes 0 6
105 Motor current Depends on the unit 0.01-IVLT,MAX No Yes -2 7
106 Rated motor speed Depends on the unit 100-60000 rpm No Yes 0 6
107 Automatic motor adaptation, AMA Adaptation off  No No 0 5
108 Stator resistor Depends on the unit  No Yes -4 7
109 Stator reactance Depends on the unit  No Yes -2 7
110 Motor magnetizing, 0 rpm 100 % 0 - 300 % Yes Yes 0 6
111 Min. frequency normal magnetizing 1.0 Hz 0.1 - 10.0 Hz Yes Yes -1 6
112       
113 Load compensation at low speed 100 % 0 - 300 % Yes Yes 0 6
114 Load compensation at high speed 100 % 0 - 300 % Yes Yes 0 6
115 Slip compensation 100 % -500 - 500 % Yes Yes 0 3
116 Slip compensation time constant 0.50 s 0.05 - 1.00 s Yes Yes -2 6
117 Resonance dampening 100 % 0 - 500 % Yes Yes 0 6
118 Resonance dampening time con-

stant
5 ms 5 - 50 ms Yes Yes -3 6

119 High starting torque 0.0 sec. 0.0 - 0.5 s Yes Yes -1 5
120 Start delay 0.0 sec. 0.0 - 10.0 s Yes Yes -1 5
121 Start function Coasting in start delay time  Yes Yes 0 5
122 Function at stop Coasting  Yes Yes 0 5
123 Min. frequency for activating func-

tion at stop
0.0 Hz 0.0 - 10.0 Hz Yes Yes -1 5

124 DC holding current 50 % 0 - 100 % Yes Yes 0 6
125 DC braking current 50 % 0 - 100 % Yes Yes 0 6
126 DC braking time 10.0 sec. 0.0 - 60.0 sec. Yes Yes -1 6
127 DC brake cut-in frequency Off 0.0-par. 202 Yes Yes -1 6
128 Motor thermal protection No protection  Yes Yes 0 5
129 External motor fan No  Yes Yes 0 5
130 Start frequency 0.0 Hz 0.0-10.0 Hz Yes Yes -1 5
131 Initial voltage 0.0 V 0.0-par. 103 Yes Yes -1 6
145 Minimum DC brake time 0 sec. 0 - 10 sec. Yes Yes -1 6
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PNU Parameter Factory setting Range Changes 4-Setup
Conver-
sion Data

# description during operation index type
200 Output frequency range/direction Only clockwise, 0-132 Hz  No Yes 0 5
201 Output frequency low limit 0.0 Hz 0.0 - fMAX Yes Yes -1 6
202 Output frequency high limit 66 / 132 Hz fMIN - par. 200 Yes Yes -1 6
203 Reference/feedback area Min - max  Yes Yes 0 5
204 Minimum reference 0.000 -100,000.000-RefMAX Yes Yes -3 4
205 Maximum reference 50.000 RefMIN -100,000.000 Yes Yes -3 4
206 Ramp type Linear  Yes Yes 0 5
207 Ramp-up time 1 Depends on unit 0.05 - 3600 Yes Yes -2 7
208 Ramp-down time 1 Depends on unit 0.05 - 3600 Yes Yes -2 7
209 Ramp-up time 2 Depends on unit 0.05 - 3600 Yes Yes -2 7
210 Ramp-down time 2 Depends on unit 0.05 - 3600 Yes Yes -2 7
211 Jog ramp time Depends on unit 0.05 - 3600 Yes Yes -2 7
212 Quick stop ramp-down time Depends on unit 0.05 - 3600 Yes Yes -2 7
213 Jog frequency 10.0 Hz 0.0 - par. 202 Yes Yes -1 6
214 Reference function Sum  Yes Yes 0 5
215 Preset reference 1 0.00 % - 100.00 - 100.00 % Yes Yes -2 3
216 Preset reference 2 0.00 % - 100.00 - 100.00 % Yes Yes -2 3
217 Preset reference 3 0.00 % - 100.00 - 100.00 % Yes Yes -2 3
218 Preset reference 4 0.00 % - 100.00 - 100.00 % Yes Yes -2 3
219 Catch up/slow down value 0.00 % 0.00 - 100 % Yes Yes -2 6
220       
221 Torque limit for motor mode 160 % 0.0 % - xxx % Yes Yes -1 6
222 Torque limit for regenerative op-

eration
160 % 0.0 % - xxx % Yes Yes -1 6

223 Warning: Low current 0.0 A 0.0 - par. 224 Yes Yes -1 6
224 Warning: High current IVLT,MAX Par. 223 - IVLT,MAX Yes Yes -1 6
225 Warning: Low frequency 0.0 Hz 0.0 - par. 226 Yes Yes -1 6
226 Warning: High frequency 132.0 Hz Par. 225 - par. 202 Yes Yes -1 6
227 Warning: Low feedback -4000.000 -100,000.000 - par. 228 Yes  -3 4
228 Warning: High feedback 4000.000 Par. 227 - 100,000.000 Yes  -3 4
229 Frequency bypass, bandwidth OFF 0 - 100 % Yes Yes 0 6
230 Frequency bypass 1 0.0 Hz 0.0 - par. 200 Yes Yes -1 6
231 Frequency bypass 2 0.0 Hz 0.0 - par. 200 Yes Yes -1 6
232 Frequency bypass 3 0.0 Hz 0.0 - par. 200 Yes Yes -1 6
233 Frequency bypass 4 0.0 Hz 0.0 - par. 200 Yes Yes -1 6
234 Motor phase monitor Enable  Yes Yes 0 5
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PN
U Parameter Factory setting Range

Chang
es 4-Setup Conversion Data

# description during operation index type
300 Terminal 16, input Reset  Yes Yes 0 5
301 Terminal 17, input Freeze reference  Yes Yes 0 5
302 Terminal 18 Start, input Start  Yes Yes 0 5
303 Terminal 19, input Reversing  Yes Yes 0 5
304 Terminal 27, input Coasting stop, inverse  Yes Yes 0 5
305 Terminal 29, input Jog  Yes Yes 0 5
306 Terminal 32, input Choice of setup, msb/speed up  Yes Yes 0 5
307 Terminal 33, input Choice of setup, lsb/speed down  Yes Yes 0 5
308 Terminal 53, analogue input voltage Reference  Yes Yes 0 5
309 Terminal 53, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5
310 Terminal 53, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5
311 Terminal 54, analogue input voltage No operation  Yes Yes 0 5
312 Terminal 54, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5
313 Terminal 54, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5
314 Terminal 60, analogue input current Reference  Yes Yes 0 5
315 Terminal 60, min. scaling 0.0 mA 0.0 - 20.0 mA Yes Yes -4 5
316 Terminal 60, max. scaling 20.0 mA 0.0 - 20.0 mA Yes Yes -4 5
317 Time out 10 sec. 1 - 99 sec. Yes Yes 0 5
318 Function after time out Off  Yes Yes 0 5
319 Terminal 42, output 0 - IMAX Þ 0-20 mA  Yes Yes 0 5
320 Terminal 42, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6
321 Terminal 45, output 0 - fMAX Þ 0-20 mA  Yes Yes 0 5
322 Terminal 45, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6
323 Relay 01, output Ready - no thermal warning  Yes Yes 0 5
324 Relay 01, ON delay 0.00 sec. 0.00 - 600 sec. Yes Yes -2 6
325 Relay 01, OFF delay 0.00 sec. 0.00 - 600 sec. Yes Yes -2 6
326 Relay 04, output Ready - remote control  Yes Yes 0 5
327 Pulse reference, max. frequency 5000 Hz  Yes Yes 0 6
328 Pulse feedback, max. frequency 25000 Hz  Yes Yes 0 6
329 Encoder feedback pulse/rev. 1024 pulses/rev. 1 - 4096 pulses/

rev.
Yes Yes 0 6

330 Freeze reference/output function No operation  Yes No 0 5
345 Encoder loss timeout 1 sec. 0 - 60 sec Yes Yes -1 6
346 Encoder loss function OFF  Yes Yes 0 5
357 Terminal 42, Output minimum scaling 0 % 000 - 100% Yes Yes 0 6
358 Terminal 42, Output maximum scal-

ing
100% 000 - 500% Yes Yes 0 6

359 Terminal 45, Output minimum scaling 0 % 000 - 100% Yes Yes 0 6
360 Terminal 45, Output maximum scal-

ing
100% 000 - 500% Yes Yes 0 6

361 Encoder loss threshold 300% 000 - 600 % Yes Yes 0 6
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PN
U Parameter Factory setting Range

Change
s 4-Setup

Conver-
sion Data

# description during operation index type
400 Brake function/overvoltage control Off  Yes No 0 5
401 Brake resistor, ohm Depends on the unit  Yes No -1 6
402 Brake power limit, kW Depends on the unit  Yes No 2 6
403 Power monitoring On  Yes No 0 5
404 Brake check Off  Yes No 0 5
405 Reset function Manual reset  Yes Yes 0 5
406 Automatic restart time 5 sec. 0 - 10 sec. Yes Yes 0 5
407 Mains Failure No function  Yes Yes 0 5
408 Quick discharge Not possible  Yes Yes 0 5
409 Trip delay torque Off 0 - 60 sec. Yes Yes 0 5
410 Trip delay-inverter Depends on type of unit 0 - 35 sec. Yes Yes 0 5
411 Switching frequency Depends on type of unit 1.5 - 14 kHz Yes Yes 2 6
412 Output frequency dependent switching

frequency
Not possible  Yes Yes 0 5

413 Overmodulation function On  Yes Yes -1 5
414 Minimum feedback 0.000 -100,000.000

- FBHIGH

Yes Yes -3 4

415 Maximum feedback 1500.000 FBLOW -
100,000.000

Yes Yes -3 4

416 Process unit %  Yes Yes 0 5
417 Speed PID proportional gain 0.015 0.000 - 0.150 Yes Yes -3 6
418 Speed PID integration time 8 ms 2.00 - 999.99

ms
Yes Yes -4 7

419 Speed PID differentiation time 30 ms 0.00 - 200.00
ms

Yes Yes -4 6

420 Speed PID diff. gain ratio 5.0 5.0 - 50.0 Yes Yes -1 6
421 Speed PID low-pass filter 10 ms 5 - 200 ms Yes Yes -4 6
422 U 0 voltage at 0 Hz 20.0 V 0.0 - parame-

ter 103
Yes Yes -1 6

423 U 1 voltage parameter 103 0.0 - UVLT, MAX Yes Yes -1 6
424 F 1 frequency parameter 104 0.0 - parame-

ter 426
Yes Yes -1 6

425 U 2 voltage parameter 103 0.0 - UVLT, MAX Yes Yes -1 6
426 F 2 frequency parameter 104 par.424-par.

428
Yes Yes -1 6

427 U 3 voltage parameter 103 0.0 - UVLT, MAX Yes Yes -1 6
428 F 3 frequency parameter 104 par.426 -par.

430
Yes Yes -1 6

429 U 4 voltage parameter 103 0.0 - UVLT, MAX Yes Yes -1 6
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PN
U Parameter Factory setting Range

Change
s 4-Setup

Conver-
sion Data

# description during operation index type
430 F 4 frequency parameter 104 par.426-par.432 Yes Yes -1 6
431 U 5 voltage parameter 103 .0 - UVLT, MAX Yes Yes -1 6
432 F 5 frequency parameter 104 par.426 - 1000 Hz Yes Yes -1 6
433 Torque proportional gain 100% 0 (Off) - 500% Yes Yes 0 6
434 Torque integral time 0.02 sec. 0.002 - 2.000 sec. Yes Yes -3 7
437 Process PID Normal/inverse control Normal  Yes Yes 0 5
438 Process PID anti windup On  Yes Yes 0 5
439 Process PID start frequency parameter 201 fmin - fmax Yes Yes -1 6
440 Process PID proportional gain 0.01 0.00 - 10.00 Yes Yes -2 6
441 Process PID integral time 9999.99 sec. (OFF) 0.01 - 9999.99 sec. Yes Yes -2 7
442 Process PID differentiation time 0.00 sec. (OFF) 0.00 - 10.00 sec. Yes Yes -2 6
443 Process PID diff. gain limit 5.0 5.0 - 50.0 Yes Yes -1 6
444 Process PID lowpass filter time 0.01 0.01 - 10.00 Yes Yes -2 6
445 Flying start Disable  Yes Yes 0 5
446 Switching pattern SFAVM  Yes Yes 0 5
447 Torque compensation 100% -100 - +100% Yes Yes 0 3
448 Gear ratio 1 0.001 - 100.000 No Yes -2 4
449 Friction loss 0% 0 - 50% No Yes -2 6
450 Mains voltage at mains fault Depends on unit Depends on unit Yes Yes 0 6
453 Speed closed loop gear ratio 1 0.01-100 No Yes 0 4
454 Dead time compensation On  No No 0 5
455 Frequency range monitor Enable    0 5
457 Phase loss function Trip  Yes Yes 0 5
483 Dynamic DC Link compensation On  No No 0 5
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PNU Parameter Factory setting Range Changes 4-Setup
Conver-
sion Data

# description during operation index type
500 Address 1 0 - 126 Yes No 0 6
501 Baudrate 9600 Baud  Yes No 0 5
502 Coasting Logic or  Yes Yes 0 5
503 Quick-stop Logic or  Yes Yes 0 5
504 DC-brake Logic or  Yes Yes 0 5
505 Start Logic or  Yes Yes 0 5
506 Reversing Logic or  Yes Yes 0 5
507 Selection of setup Logic or  Yes Yes 0 5
508 Selection of speed Logic or  Yes Yes 0 5
509 Bus jog 1 10.0 Hz 0.0 - parameter 202 Yes Yes -1 6
510 Bus jog 2 10.0 Hz 0.0 - parameter 202 Yes Yes -1 6
511       
512 Telegram profile FC Drive  No Yes 0 5
513 Bus time interval 1 sec. 1 - 99 s Yes Yes 0 5
514 Bus time interval function Off  Yes Yes 0 5
515 Data read-out: Reference %   No No -1 3
516 Data read-out: Reference unit   No No -3 4
517 Data read-out: Feedback   No No -3 4
518 Data read-out: Frequency   No No -1 6
519 Data read-out: Frequency x Scaling   No No -2 7
520 Data read-out: Current   No No -2 7
521 Data read-out: Torque   No No -1 3
522 Data read-out: Power, kW   No No 1 7
523 Data read-out: Power, HP   No No -2 7
524 Data read-out: Motor voltage   No No -1 6
525 Data read-out: DC link voltage   No No 0 6
526 Data read-out: Motor temp.   No No 0 5
527 Data read-out: VLT temp.   No No 0 5
528 Data read-out: Digital input   No No 0 5
529 Data read-out: Terminal 53,

analogue input
  No No -2 3

530 Data read-out: Terminal 54,
analogue input

  No No -2 3

531 Data read-out: Terminal 60,
analogue input

  No No -5 3

532 Data read-out: Pulse reference   No No -1 7
533 Data read-out: External reference %   No No -1 3
534 Data read-out: Status word, binary   No No 0 6
535 Data read-out: Brake power/2 min.   No No 2 6
536 Data read-out: Brake power/sec.   No No 2 6
537 Data read-out: Heat sink temperature   No No 0 5
538 Data read-out: Alarm word, binary   No No 0 7
539 Data read-out: VLT Control word, binary   No No 0 6
540 Data read-out: Warning word, 1   No No 0 7
541 Data read-out: Extended Status word   No No 0 7
553 Display text 1   No No 0 9
554 Display text 2   No No 0 9
557 Data read-out: Motor RPM   No No 0 4
558 Data read-out: Motor RPM x scaling   No No -2 4
580 Defined parameter   No No 0 6
581 Defined parameter   No No 0 6
582 Defined parameter   No No 0 6
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PNU Parameter Factory setting Range
Change
s 4-Setup

Conver-
sion Data

# description during operation index ype
600 Operating data: Operating hours   No No 74 7
601 Operating data: Hours run   No No 74 7
602 Operating data: kWh counter   No No 1 7
603 Operating data: Number of power-up's   No No 0 6
604 Operating data: Number of overtemperatures   No No 0 6
605 Operating data: Number of overvoltages   No No 0 6
606 Data log: Digital input   No No 0 5
607 Data log: Bus commands   No No 0 6
608 Data log: Bus Status word   No No 0 6
609 Data log: Reference   No No -1 3
610 Data log: Feedback   No No -3 4
611 Data log: Motor frequency   No No -1 3
612 Data log: Motor voltage   No No -1 6
613 Data log: Motor current   No No -2 3
614 Data log: DC link voltage   No No 0 6
615 Fault log: Error code   No No 0 5
616 Fault log: Time   No No -1 7
617 Fault log: Value   No No 0 3
618 Reset of kWh counter No reset  Yes No 0 5
619 Reset of hours-run counter No reset  Yes No 0 5
620 Operating mode Normal function Normal function  No No 0 5
621 Nameplate: VLT type   No No 0 9
622 Nameplate: Power section   No No 0 9
623 Nameplate: VLT ordering number   No No 0 9
624 Nameplate: Software version no.   No No 0 9
625 Nameplate: LCP identification no.   No No 0 9
626 Nameplate: Database identification no.   No No -2 9
627 Nameplate: Power section identification no.   No No 0 9
628 Nameplate: Application option type   No No 0 9
629 Nameplate: Application option ordering no.   No No 0 9
630 Nameplate: Communication option type   No No 0 9
631 Nameplate: Communication option ordering no.   No No 0 9
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PNU Parameter Factory setting Range
Change
s 4-Setup Conversion

Data type

# description during operation index
700 Relay 6, function Ready signal  Yes Yes 0 5
701 Relay 6, ON delay 0 sec. 0.00-600 sec. Yes Yes -2 6
702 Relay 6, OFF delay 0 sec. 0.00-600 sec. Yes Yes -2 6
703 Relay 7, function Motor running  Yes Yes 0 5
704 Relay 7, ON delay 0 sec. 0.00-600 sec. Yes Yes -2 6
705 Relay 7, OFF delay 0 sec. 0.00-600 sec. Yes Yes -2 6
706 Relay 8, function Mains ON  Yes Yes 0 5
707 Relay 8, ON delay 0 sec. 0.00-600 sec. Yes Yes -2 6
708 Relay 8, OFF delay 0 sec. 0.00-600 sec. Yes Yes -2 6
709 Relay 9, function Fault  Yes Yes 0 5
710 Relay 9, ON delay 0 sec. 0.00-600 sec. Yes Yes -2 6
711 Relay 9, OFF delay 0 sec. 0.00-600 sec. Yes Yes -2 6

VLT® 5000 Series

MG.52.A3.02 - VLT® is a registered Danfoss trademark  189

M
is

ce
lla

ne
ou

s

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Danfoss - OM Manual

Q-Pulse Id TMS1421 Active 08/10/2015 Page 1384 of 1387



 Index
 

A
acceleration time 116

Accuracy of display readout (parameters 009-012) 13

Address 152

Alarm messages 171

Alarm word 176

Alarms 170

AMA 85

AMA 106

analog inputs 126

Analogue input current 128

Analogue input voltage 127

Application configuration 74

Application option 163

Automatic motor adaptation 106

Automatic Motor Adaptation, AMA 85

Automatic reset 140

B
Baudrate 152

Brake function 78

Brake resistor 13

Braking time 78

Bus time interval 153

C
Cable clamp 61

cable clamps 57

Cable lengths 13

Catch spinning motor, 149

Catch up 118

Catch up 118

Catch-up/Slow-down 124

Change of group of numeric data values 69

Changing a text value 69

Changing data 69

Coasting 152

Coasting stop 123

Communication option 163

Configuration 103

Connection of motor 42

control cables 57

Control card test 161

Control card, 24 V DC supply 12

Control card, analogue inputs 11

Control card, digital inputs 11

Control card, digital/pulse and analogue outputs 12

Control card, pulse/encoder input 12

Control card, RS 485 serial communication 12

Control characteristics 13

Control key functions 66

Control panel - control keys 66

Control panel - display 65

Control panel - display read-outs 66

Control panel - LEDs 65

Control panel (LCP) 65

Cooling 39

Cooling 40

Current reference with speed feedback 73

D
Data change 101

Data change lock 125

Data value, step-by-step 70

data-logs 159

DC brake 111

DC braking 123

DC holding 111

DC-brake 152

deceleration time 116

Definitions 178

Digital speed up/down 72

DIP Switches 1-4 56

Direction 114

direction of motor rotation 42

Direction of motor rotation 42

Display 99

Display - Status messages 167

Display mode 67

Display mode - selection of read-outstate 67

E
earthing 61

Electrical installation 41

Electrical installation 55

Electrical installation - 24 Volt external DC supply 45

Electrical installation - brake cable 43

Electrical installation - brake resistor temperature switch 43

Electrical installation - bus connection 56

Electrical installation - control cables 53

Electrical installation - earthing of control cables 61

Electrical installation - EMC precautions 57

Electrical installation - external fan supply 45

Electrical installation - mains supply 41

Electrical installation - motor cables 42

Electrical installation - relay outputs 45

Electrical installation, power cables 46

Encoder connection 73

Encoder feedback 125

Encoder feedback 135

Encoder loss 135

Equalising cable, 61

ETR 112

Extended mechanical brake control 87

External 24 V DC supply 13

External 24 V DC supply 45

External motor fan 112

Externals 14

F
Factory settings 181

Fault log 160

Fault log: Time 160

Fault log: Value 160

Feedback 142

Feedback 142

Feedback signal 115

Feedback-signal. 126

Flying start 149

Flying start 93

Freeze output 124

Freeze reference 124

Freeze reference/output 135

Frequency bypass 121

Fuses 33
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G
Galvanically isolated 56

General technical data 10

General warning 4

H
Harmonic filter 151

High current 120

High feedback 120

High frequency 120

High voltage test 41

I
Indexed parameters 70

Infinitely variable change of numericdata value 69

Initialisation to factory setting 70

Installation of mechanical brake 5

Internal current regulator 94

Introduction 3

IT mains 62

J
Jog 123

K
KWh counter 160

kWh counter, 159

L
Language 96

Language 001 96

Latched start 123

LCP copy 97

LCP identification 163

Literature 9

Loadsharing 43

Local and remote control 77

Local jog 101

Local reversing 101

Local stop 100

Low current 119

Low feedback 120

Low frequency 120

M
Mains failure 124

Mains failure 140

Mains failure/quick discharge with mains failure inverse 92

Mains fault 150

Mains supply 16

Mains supply (L1, L2, L3): 10

Manual reset 140

Mechanical brake control 87

Mechanical dimensions 35

Mechanical installation 38

Menu mode 68

Menu structure 71

Motor cables 57

motor phases. 121

Motor protection 43

Motor thermal protection 43

Motor thermal protection 112

N
Normal/high overload torque control,open loop 94

O
Operating hours, 159

Output data 10

Output frequency 114

Outputs 130

Overvoltage control 138

P
Parallel coupling of motors 42

Parameter selection 68

Parameter selection 69

Parameter Setup 68

Parameters - Relay option 164

PID for process control 89

PID for speed control 90

PLC 61

Potentiometer reference 72

Power up 101

Pre-heat 111

Preset reference, 123

Preset references 118

Process control, closed loop 103

Process PID 147

Programming of Torque limit and stop 94

Programming Setup 97

proportional gain 144

Protocol 157

Pulse feedback 125

Pulse reference 134

Pulse reference 125

Pulse start/stop 72

Q
Quick discharge 91

Quick Setup 68

Quick-stop 123

Quick-stop 152

R
Ramp type 116

Ramp-down time 116

Ramp-up time 116

Read out via the serial communication 155

Reference 96

Reference function 117

Reference signal 115

Reference. 126

Reference/feedback unit 143

References - multi-references 81

References - single references 79

Relative reference 127

Relay 133

Relay 134

Relay outputs: 12

Relay outputs: 12

Reset 140

Reset 123

Resistor brake 138

Reversing 123
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Reversing 153

RFI switch 62

RS 485 56

S
Safety earthing 41

Safety interlock 125

Safety regulations 4

Selection of Setup 152

Selection of Setup, 124

Selection of speed 152

serial communication 61

Setting of parameters 74

Setup 97

Setup change 72

SFAVM 149

single references. 127

single references. 128

Slow down 118

Software version 163

Speed control, closed loop 103

Speed control, open loop 103

Speed down 124

Speed PID 144

Speed up 124

Start 123

Start 152

Start anti-clockwise only 123

Start clockwise only 123

stator resistance 107

status word 176

Stop 123

Switching frequency 141

Switching pattern 149

T
Telegram profile 153

Thermistor 112

Thermistor. 126

Tightening-up torques and screw sizes 44

Time out 128

Torque characteristics 10

Torque characteristics 103

Torque control, open loop 103

Torque control, speed feedback 103

Torque limit 118

Torque limit 119

Torque limit. 126

Trip locked 170

Trouble-shooting 166

Two wire start/stop 72

Two-wire transmitter 73

U
U/f characteristic 145

Unintended start 5

Unit data 163

Use of emc-correct cables 60

V
VLT 5000 Series protection: 15

VLT 5000 Series protection: 15

VLT ordering number, 163

Vlt output data (u, v, w): 10

VLT type, 163

Voltage level 150

W
Warning against unintended start 5

Warning word 176

Warnings 170

Warnings 171

Warnings and alarms 170
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