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Safety instructions

Safety

The softstarter should be installed in a cabinec or in an
electrical control room.

* The device must be installed by trained personnel.
* Disconnect all power sources before servicing.

» Always use standard commercial fuses, slow blow e.g. gl,
gG types, to protect the wiring and prevent short
circuiting. To protect the thyristors against short-circuit
currents, superfast semiconductor fuses can be used if
preferred. The normal guarantee is valid even if superfast
semiconductor fuses are not used.

Operating and maintenance

personnel

1. Read the whole Instruction Manual before install-
ing and putting the equipment into operation.

2. During all work (operation, maintenance, repairs,
etc.) observe the switch-off procedures given in this
instruction as well as any other operating
instruction for the driven machine or system. See
Emergency below.

3. The operator must avoid any working methods
which reduce the safety of the device.

4. The operator must do what he can to ensure that
no unauthorised person is working on the device.

5. The operator must immediately report any changes
to the device which reduce its safety to the user.

6. The user must undertake all necessary measures to
operate the device in perfect condition only.

Installation of spare parts

We expressly poinc out that any spare parts and acces-
sories not supplied by us have also not been tested or
approved by us.

Installing and/or using such products can have a nega-
tive effect on the characteristics designed for your
device. The manufacturer is not liable for damage aris-
ing as a result of using non-original parts and accesso-
ries.

Emergency

You can switch the device off at any time with the
mains switch connected before the softstarter (both
motor and control supply voltage must be switched

off).

Dismantling and scrapping

The enclosure of the softstarter is made of recyclable
material such as aluminium, iron and plastic. Legal
requirements for disposal and recycling of these materi-
als must be complied with.

The softstarter contains a number of components
demanding special treatment, such as thyristors for
example. The circuit boards contain small amounts of
tin and lead. Legal requirements for the disposal and
recycling of these materials must be complied with.

General warnings

WARNING! Make sure that all safety measures
have been taken before starting the motor in
order to avoid personal injury.

WARNING! Never operate the softstarter with
the front cover removed.

WARNING! Make sure that all safety measures
have been taken before switching on the power
supply.

> [>] >
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1. General information
This manual describes the Emotron Softstarter MSF 2.0.

1.1 How to use the Instruction
Manual

This instruction manual tells you how to install and operate
the softstarter MSF 2.0. Read the whole Instruction Manual
before installing and purting the unit into operation.

Once you are familiar with the softstarter, you can operate it
from the control panel by referring to chapter 5. page 27.
This chapter describes all the functions and possible settings.

1.2 Integrated safety systems

The device is equipped with a protection system which
reacts to:

*  Over temperature

*  Voleage unbalance

¢ Over- and under voltage

* Phase reversal

* Phase loss

* Motor overload protection thermal and PTC.

* Motor load monitor, protecting machine or process
maximum or minimum alarm

*  Starts per hour limication

The softstarter is equipped with a connection for protective

earth L. (PE).

All MSF 2.0 softstarters are IP 20 enclosed types, except
MSF-1000 and MSF-1400 which are delivered as open
chassis IP00.

1.3 Safety measures

These instructions are a constituent part of the device and
must be:

*  Available to competent personnel ac all times.

* Read prior to installation of the device.

*  Observed with regard to safety, warnings and informa-
tion given.

The tasks in these instructions are described so that they can
be understood by people trained in electrical engineering.
Such personnel must have appropriate tools and testing
instruments available. Such personnel must have been
trained in safe working methods.

The safety measures laid down in DIN standard VDE 0100
must be guaranteed.

The user must obtain any general and local operating per-
mits and meet any requirements regarding:

*  Personnel safecy
*  Product disposal

* Environmental protection

NOTE! The safety measures must remain in force at all
times. Should questions or uncertainties arise, please
contact your local sales outlet.

1.4 Notes to the Instruction
Manual

NOTE: Additional information as an aid to avoiding
problems.

CAUTION: Failure to follow these instructions
A can result in malfunction or damage to the
softstarter.

WARNING: Failure to follow these instructions
can resutt in serious injury to the user in addition
to serious damage to the softstarter.

Important

For all enquiries and spare parts orders, pleasc quote the cor-
rect name of the device and serial number to ensure that
your inquiry or order is dealt with correctly and swiftly.

1.5 Type number

Fig. 1, page 5 gives an example of the type code number
used for an Emotron MSF Softstarter. With this code
number the exact type of the softstarter can be determined.
This identification will be required for type specific informa-
tion when mounting and installing. The code number is
located on the product label, on the front of the unit.

MSF 017 525 2 C v N
1 2 3 4 5 6 7

Fig. 1 Type number.

Emotron AB 01-4135-01r1
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Table 1
Position Configuration Description
parameter
1 Softstarter type MSF 2.0 type, Fixed
2 Motor current 017-1400 A
3 Mains supply 525V
voltage 690V
4 Control supply 2=100-240V
voltage 5=380-500 V
C=Standard, no external
Control pane!
5 option control panel
P H=External control pane!
6 Coated boards -=No coated boards
option V=Coated boards
N=No COM included
7 Communication S=RS232/485 included
option D=DeviceNet included
P=Profibus included

1.6 Standards

The device is manufactured in accordance wich these regula-
tions:

» IEC 60947-4-2

» EN 60204-1, Safety of Machinery, Electrical equipment
of machines, part 1, General requirements and VDE
0113.

« EN 61000-6-4, EMC, Emission standard for industrial
environments
e EN 61000-6-3, EMC, Emission standard for residential,

commercial and lighe-industrial environments

¢ EN 61000-6-2, EMC, Immunity for industrial environ-

ments
« GOST
= ULS508

1.7 Tests in accordance with
norm EN 60204 standard

Before leaving the factory, the device was subjected to the
following tests:

* Through connection of earthing system:
a) visual inspection.
b) check that earthing wire is firmly connected.

¢ Insulacion
*  Voltage

¢ Function

1.8 Transport and packing

The device is packed in a carton or plywood box for delivery.
The outer packaging can be recycled. The devices are care-
fully checked and packed before dispatch, but transport
damage cannot be ruled out.

Check on receipt
Check thac the goods are complete as listed on the delivery
note, sec type no. etc. on the rating plate.

Is the packaging damaged?
Check the goods for damage (visual check).

If you have cause for complaint
If the goods have been damaged during transport:

* Contact the transport company or the supplier immedi-
ately.

*  Keep the packaging (for inspection by the transport
company or for returning the device).

Packaging for returning the device
Pack the device so that it will resist shock and impact.

Intermediate storage
After delivery or after it has been dismounted, the device can
be stored before further use in a dry room.

1.9 Unpacking MSF-310 and
larger types

The MSF 2.0 softstarter is attached to the plywood box/
loading stool by screws, and the softstarter must be
unpacked as follows:

1. Open only the securing plates at the bottom of the box
{bend downwards). Then lift up the box from the load-
ing stool, both top and sides in one picce.

2. Loosen the three (3) screws on the front cover of the
softstarter unit, down by the lower logo.

3. Push up the front cover about 20 mm so that the front
cover can be removed.

4. Remove the two (2) mounting screws at the bottom of
the softstarter.

5. Lift up the softstarter unit at the bottom about 10 mm
and then push backwards about 20 mm so that the soft-
starcer can be removed from the mounting hooks* at the
top. The hooks arc placed under the bottom plate and
cannot be removed until the softstarter is pulled out.

6. Loosen the two screws (2) for the mounting hooks and
remove the hooks.

7. The hooks are used as an upper support for mounting
the softstarter.

6 General information
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Fig. 2 Unpacking MSF-310 and larger model.

1.10 Glossary

1.10.1 Abbreviations

In this manual the following abbreviations are used:

Table 2 Abbreviations

Abbreviation { Description

FLC Full load current
DOL Direct on-line
1.10.2 Definitions

In this manual the following definitions for current, voltage,
power, torque and speed are used:

Table 3  Definitions

Name Description Unit
lnsoft Nominal softstarter current A
Prsott Nominal softstarter power kw, HP
Nosort Nominal softstarter speed rpm
Th Nominal motor torque Nm, 1bft
Un Nomina! motor voltage v
I Nominal motor current A
Pq Nominal motor power kw, HP
Prormat Normal load % of P,
Emotron AB 01-4135-01r1 General information 7
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2. Description

In this chapter different starting methods for induction
motors are explained and compared. The functionality of
softstarters with torque control and their advantages and
limitations compared to other starting methods are
explained.

First a brief account of the background theory of starting
induction motors will be given in section 2.1. Thereafter the
different starting methods based on the usage of reduced
voltage will be described and compared. This chapter will
also cover softstarters with torque control. In section 2.3
some common starting methods based on other physical
principles are explained. With this information some limira-
tions of the reduced voltage starters will become clear. In
section 2.4 there is a brief analysis of which applications may
benefit from using a softstarter.

2.1 Background theory

The following two sections deal with motors with squirrel-
cage rotors. In contrast to a wound rotor, the squirrel-cage
rotor consists of straight conductors, which are shore-
circuited together at both ends.

When such a motor is connected directly to the line voltage
it will typically draw a starting current of about 5 to 8 times
its nominal current while the resulting starting torque will
be about 0.5 to 1.5 times its nominal torque. In the follow-
ing picture a typical starting characteristic is shown. The x-
axis represents the speed relative to the nominal speed while
the y-axis shows the torque and the current respectively, even
those normalized to their nominal values. The dashed line
indicates the nominal values.

Torgue

/Ty 25 1

1.5 4

[¢] Y ) n/nn
0] Qs 1

Fig. 3 Typical torque characteristics for the DOL stare

Current

I/l 81

Fig. 4 Typical current characteristics for the DOL start

For many industrial applications direct on-line starting is
not convenient, as the supply in this case has to be dimen-
sioned to deliver the unnecessarily high starting current.
Moreover, most applications do not gain anything from the
high starting torque. Instead there is a risk of mechanical
wear or even damage because of the resulting jerk at spee-

dup.

The acceleration torque is determined by the difference
between motor and load torque. The figure below shows
some cypical torque characreristics for constant speed appli-
cations. For comparative purposes, the inducion motors’
torque characteristic is added to the diagram.

/T, 25 - Torque

15 4

0.5 1

0 T 1 n/nn
o) 0.5 1

Fig 5 Tpical load torque characteristics

Typical applications with constant load are elevators, cranes
and conveyors. Linear load characteristics are found for cal-
endar rollers and smoothing machines; quadratic correlation
berween speed and torque is cypical for pumps and fans.

Emotron AB 01-4135-01r1
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Some applications like conveyors or screws may need an ini-
tial torque boost. However, for many applications it can be
seen that the torque needed is much lower than che torque
delivered by the induction motor in a DOL start.

A common method to reduce both starting torque and cur-
rent is to decrease the motor voltage during starting. The
following figure shows how the motor’s torque and current
characteristics are changed when the supply voltage is
reduced.

Torque
T/Th 2.5 -

Uy

1 4
¥_-/\_J2<Un
0.5 4

h—_————’/’_\u3<u2
0 v » /0y
0 0.5 1

Current

Y,

(o] T v /Ny

Fig. 6 Reduced voltage start

A general rule of thumb is that che torque at each operating
point is roughly proportional to the square of the current.
This means when the motor current is decreased by a factor
of two by means of reducing the supply voltage, the torque
delivered by the motor will be decreased by a factor of four
(approximately).

T~12
v =1/21poL -> Ty ~ 114 TpoL
Iv =113 lpoL -> Ty =~ 119 TpoL

Lv=low voltage
DOL=Direct on line

This relationship is the base for any starting method using
reduced voltage. It can be seen that the possibility of reduc-
ing the starting current depends on the correlation berween
the motor’s and the load’s torque characteristic. For the com-
bination of an application with very low starting load and a
motor with very high starting torque, the starting current
may be reduced significantly by means of decreasing the
voltage during start. However, for applications with high
starting load it may — depending on the actual motor — not
be possible to reduce the starting current ac all.

2.2 Reduced voltage starting

This section describes different starting methods which are
based on the reduced-voltage principle explained above. A
pump and its quadratic torque characteristic are used as an
example.

The star-delta starter is the simplest example of a reduced
voltage starter. The motor phases are first star connected; at
about 75% of nominal speed the phase connection is then
changed to delta. To enable star-delta start, both ends of all
three mocor windings have to be available for connection.
Moreover, the motor has to be dimensioned for the (higher)
voltage in the delta connection. The following figure shows
the resulting torque and current characteristics.

T/Thy 2.5 - Torque
2 4
1.5 4
[P PO
0.5 -*\___/
0 - " - n/n,
0 0.5 1
/1, 8 1 Current

Fig. 7 Star-delta start

10 Description

Active 10/12/2014

Emotron AB 014135-01r1

Page 16 of 414




Q-Pulse Id TMS1013

SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

The disadvantage of the star-delta start is that it cannot be
adapted to a special application. Both the voleage in star and
in delra connection are defined by the supply, the resulting
starting performance depends on the motor’s DOL charac-
teristic. For some applications the star-delta starter cannot
be used as the resulting torque in star connection is too low
to stare rotating the load. On the other hand for low load
applications further savings of starting current are impossi-
ble even though a big torque reserve is available. Morcover,
the resulting abrupt rise of torque first at start and later
when changing from star to delta connection may contrib-
ute to mechanical wear. The high transient currents during
start-delta transition create unnecessary excess heat in the
motor.

Better performance is achieved with a voltage ramp star,
which a simple electronic softstarter can provide. The volt-
age is increased linearly from an initial value to the full sup-
ply voltage by means of phase angle control. The resulting
torque and current characteristics are shown in the following

figure.

T/Ta 25 4 Torque

15 N

0 T » n/n,
0 05 1

i/, 81 Current

0 Y ' n/n,
0 05

-

Fig. 8  Soft starting — voltage ramp

Obviously a much smoother start is realized compared to the
star-delea start and the starting current is decreased.

A softstarter i often used to keep the starting current below a
desired level. For the example above, setting a current limit
of three times the nominal current may be desirable. The
following figure shows the resulting torque and current char-
acteristics.

/1, 25 - Torque

15 4

0 T ] n/n,
0 05 1

Vin g Current

0 T Y n/nn
0 05

[N

Fig. 9 Soft starting — voltage ramp with current limit

Once again the figure illustrates that the resulting perform-
ance depends on the combination of motor and load charac-
teristics. In the example above the motor torque is close to
the load torque at about half speed. This means for some
other applications with different load characteristics (for
example a linear torque-speed correlation) this particular
motor would need more than three times the nominal cur-
rent 1o start.

The most sophisticated electronic softstarters use torque
control, which results in an almost constant acceleration
during the start. A low starting current is also achieved.
However, even this start method uses reduced motor voltage
and the quadratic correlation berween current and torque
described in the first section of this chapter is still valid. This
means, the lowest possible starting current is determined by
the combination of motor and load characteristics.

Emotron AB 01-4135-01r1
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T/Ta 25 Torque

15 4

0.5 4

0 T  N/N,

Vh 8- Current

N

0 T 2 /Ny
0 as

-

ALY Torque

0 Y v /N,
0 05 1

/iy 8- Current

Fig. 10 Soft starting — torque control

For optimal starting performance, correct setting of the soft-
starter’s parameters such as initial torque and end torque ac
start and starc time is important. The choice of parameters is
explained in detail in section 8.7, page 55.

2.3 Other starting methods

In concrast to the preceding sections of this chapter, which
focused on squirrel-cage motors, slip-ring motors are dealt
with lacer on. A slip-ring motor is equipped with a wound
rotor; one end of each rotor winding is available for external
connection via siip-rings. These motors are often optimized
for rotor resistance starting, e.g. with short-circuited rotor
windings they develop a very low torque at an extremely
high current. For starting external resistances are connected
to the rotor windings. During the start, the resistance value
is decreased in several steps until the rotor windings are
short-circuited at nominal speed. The following figure
shows typical torque and current characreristics for a slip-
ring motor during the start with an external rotor-resistance
searter.

Fig. 11 Rosor-resistance starting

Because of the low starting torque it is often not possible to
short-circuit the rotor windings and replace the rotor-resist-
ance starter with a softstarter. However, it is always possible
to use a frequency inverter instead. The following illustra-
tion shows how the torque and current characteristics are
affected when the stator frequency is changed.

12 Description

Active 10/12/2014

Emotron AB 01-4135-01r1

Page 18 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

2.4 Use of softstarters with

Vn 25 4 Torque torque control
To determine if a specific application benefits from using a
21 softstarter ac all, the correlation between the motor’s torque
characteristic during the start and the load’s requirements
15 4 f3<f; f<fa fa has to be evaluated. As it can be seen from the examples
above, the application will only benefit from using a soft-
starter if the load torque during the start is clearly below the
14 motor’s starting capacity. However, even loads with a high
initial release torque may profit from a softstarter. In this
05 - case an initial torque boost can be used, thereafter the start
) ramp is continued reducing the starting current considera-
bly.
0 o 0'5 ; "/ The profit can be maximized when using a softstarter with

torque control. To be able to configure the torque control
parameters for optimal performance, the load characteristics
/ln 8 - Current (linear, square or constant load, need of initial release
torque) must be known. In chis case a proper torque control
method (linear or square) can be chosen and torque boost
can be enabled if needed. A description of the load charac-
teristics of several common applications and guidelines for
proper settings are found in chapter 6. page 31, Applications
and Functions Selection. Optimization of the torque control
parameter is explained in detail in section 8.7, page 55.

0 v v n/ng
0 0.5 1

Fig. 12 Volrage/frequency regulation

Thus, such a motor can be started with a quite simple fre-
quency inverter with voltage-frequency regulation. This
solution is even valid for all other applications, which for
some reason (high load torque compared to motor torque
etc.) cannot be started by a softstarter.

Emotron AB 01-4135-01r1 Description 13
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3. Mounting

This chapter describes how to mount the MSF 2.0 soft-
starter. Before mounting it is recommended that the installa-
tion be planned out first:

* Be sure that the softstarter suits the mounting location.

* The mounting site must support the weight of the soft-
starter.

e Will the softstarter continuously withstand vibrations
and/or shocks?

* Consider using a vibration damper.

¢ Check ambient conditions, ratings, required cooling air
flow, compatibility of the motor, etc.

* Do you know how the softstarter will be lifted and trans-
ported?

Make sure that the installation is performed in accordance

with the local safety regulations of the electricity supply

company. And in accordance with DIN VDE 0100 for set-
ting up heavy current plants.

Care must be taken to gnsure that personnel do not come
into contact with live circuit components.

3.1.1 Cooling
MSF-017 to MSF-250

Tabled  MSF-017 ro MSF-250

MSF Minimum free space (mm):
model above 1) below at side
-017,-030. -045 100 100 0
060, -075, -085 100 100 0
-110, -145 100 100 0
-170, -210, -250 100 100 0

1) Above: wall-softstarter or softstarter-softstarter

MSF-310 to MSF-1400

Table 5 MSF-310 ro MSF-1400.

WARNING! Never operate the softstarter with
the front cover removed.

MSF Minimum free space (mm):
model above1) | below | atside
-310,-370, 450 100 100 0
-570, -710, 835 100 100 0
-1000, -1400 100 100 100

3.1 Installation of the

softstarter in a cabinet
When installing the softstarter:

¢ Ensure that the cabinet will be sufficiently ventilated
after the installation.

¢ Keep the minimum free space, see the tables on page 15.

¢ Ensure that air can flow freely from the bottom to the
top.

NOTE: When installing the softstarter, make sure it does
not come into contact with live components. The heat
generated must be dispersed via the cooling fins to
prevent damage to the thyristors (free circulation of air).

MSF-017 to MSF-835 are all delivered as enclosed versions
with front opening. The units have bortom entry for cables
etc. see Fig. 20 on page 21 and Fig. 22 on page 23. MSF-
1000 and MSF-1400 are delivered as open chassis.

1) Above: Wall-softstarter or softstarter-softstarter

Emotron AB 01-4135-01r1

Active 10/12/2014
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3.1.2 Mounting schemes

MSF-017 to MSF-250 ol wi ,

H1

L] [}
| A\ O
y Y
Fig. 14 Hole pattern for screw astachment, MSF.310 1o
° ¢ MSF-835. Hole distance (rmm).
O (]
-] o

‘ &

&5
4 >

46.0

wl

03-F97_1

Fig 13 Hole pattern for MSF-017 to MSF-250 (backside

view),

Table 6
Hole Hole Hole Hale ) Tightening torque for bolt [mm]
MSF . . . . Diam./
Model distance | distance | distance | distance screw Supply
wl[mm] | H1[mm] E F Cable PE cable and PE
017, -030, 045 785 265 5.5/M5 8 8 06
080, -075, 085 785 265 5.5/M5 12 a8 0.6
-110.-145 128.5 345 5.5/M5 20 12 06
-170, -210, -250 2085 445 5.5/Mb 20 12 06,
-310,-370, 450 460 450 44 39 8.5/M8 50 12 06
570, -710, 835 550 600 455 39 8.5/M8 50 12 0.6
-1004Q, -1400 8.5/M8 50 12 0.6
Observe that the two mounting hooks supplied (see mounting the softstarter as upper supporr (only MSF-310 0
section 1.9, page 6 and Fig. 2 on page 7) must be used for MSF-8335).
16 Mounting Emotron AB 01-4135-01r1
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208.50

_ }1e80

© 1 ] — h1
~ fo )
3 5 .
W3 w2 ™
Fig. 16 Busbar distances MSF-310 to MSF-835.
0
Table 7 Bushar distances
MSF model Dist. hl | Dist. W1 | Dist.W2 | Dist.W3
(mm) (mm) (mm) (mm)
° o 31010450 | 104 33 206 379
- 570 t0 -835 129 35 2395 444
8]7 —! Q -1000 -1400 55 3225 |5905
) &
03122 1
Fig. 15 Hole pattern for MSF-170 to MSF-250 with upper
mounting bracket instead of DIN rail.
Emotron AB 01-4135-01r1 Mounting 17
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900
(o] [o]
7] L]

2]
T

875

03F12

Fig. 17 MSF-1000 to MSF-1400

825

5 5

205

B

]
S A L &

o
I
182
220

590.5 3225

03F13

Fig. 18 Hole pattern busbar MSF-1000 to MSF-1400.

18 Mounting Emotron AB 01-4135-01r1
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4. Connections

The description of installation in this chapter follows the
EMC standards and the Machinery Directive.

If the softstarter is tempotarily stored before being con-
nected, please check the technical data for environmental
conditions. If the softstarter is moved from a cold storage
room to the room where it is to be installed, condensation
can form on it. Allow the softstarter to become fully accli-

matised and wait undil any visible condensation has evapo-
rated before connecting the mains voltage.

NOTE: The softstarter must be wired with shielded
control cable to fulfil EMC regulations according to
section 1.6, page 6.

NOTE: For UL-approval use 75°C Copper wire only.

Emotron AB 01-4135-01r1

Active 10/12/2014
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4.1 Connecting mains and
motor cables

ﬁ
01] 02| PE

Bla|g

¥

3

2
[£
C
1

O

o
0000

]
J oo

& N

olNeNNe

O

L = [

03-F54_1 o

Fig. 19 Connection of MSF-017 ta MSF-035.

Connection of MSF-017 to MSF-085 7. Mounting of EMC gland for control cables

Device connections

1. Protective carth, L {PE), mains supply, motor (on the
right and left inside of the cabiner)

Protective earth, & (PE), control supply voltage
Control supply voltage connection 01, 02

Mains supply L1, L2, 13

Motor power supply T1, T2, T3

A

Current transformers {can be mounted outside for
bypass see section 8.7.5, page G7)

20 Connections
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0
D et ©
© ©
L& jee=__|
03-F55_1.

Fig. 20 Connection of MSF-110 to MSF-145.

Connection of MSF-110 to MSF-145

Device connections

1. Protective earth, L (PE), mains supply, motor (on the
left inside of the cabiner)

2. Protective earth ol (PE), control supply voltage
3. Control supply voltage connection 01, 02
4, Mainssupply L1, 12,13

e

Motor power supply T1, T2, T3

Current transformers (can be mounted outside for
bypass see section 8.7.5, page 67)

Mounting of EMC gland for control cables

Emotron AB 01-4135-01r1

Connections
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1
L (=] (] a
| <IN IS
il alaalg
el JuJUduuuuuy)isd
=
03-F104 o o
Fig. 21 Connection of MSF-170 to MSF-250.
Connection of MSF-170 to MSF-250 5. Motor power supply T1, T2, T3

6. Current cransformers (can be mounted outside for

Device connections bypass see section 8.7.5, page 67)

1. Protective carth, L (PE), mains supply, motor (on the )
lefs inside of the cabined) 7. Mounting of EMC gland for control cables

2. Protective earth L (PE), control supply voltage
3. Control supply voltage connection 01, 02

4. Mains supply L1, 12, L3

22 Connections Emotron AB 01-4135-01r1
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Fig. 22 Connection of MSF-310 o MSF-1400.

Connection of MSF-310 to MSF-1400

Device connections

1. Protective earth, & (PE), mains supply and motor
2. Protective earth, L. (PE), control supply voltage

3. Control supply voltage connection 01, 02

4. Mains supply L1,12,13

5. Motor power supply T1,T2, T3

6

. Current transformers (possible to mount outside for
bypass see section 8.7.5, page 67)

7. Mounting of EMC gland for control cables

Emotron AB 01-4135-01r1 Connections 23
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Control Connection

0L o5 [

SEE

oarione

Fig. 23 PCB (control board) connections.

Table 8  PCB Terminals
Terminal Function Electrical characteristics
01 Control supply voltage 100-240 VAC +10% alternative
02 380-500 VAC +10% see rating plate
PE Protective Earth 4
11 Digital input 1 03V-—>0827V->1.
12 Digital input 2 Max. 37 V for 10 sec. Impedance to O VDC: 2.2 kQ).
13 Control signal. supply voitage to PCB terminal 11 and 12, | +12 VD_C 1_5%. Max. current from +12 VDC: 50 mA.
10 kQ) patentiometer, etc. Short circuit-proof but not overioad-roof.
14 Analogue ir}ppt, _010 V,2-10V, 0-20 mA and Impedance to terminal 15 (0 VDC) voltage signal:
4-20 mA/digital input. 125 kQ, current signal: 100 Q.
15 GND (common) 0ovDC
16 Digital input 3 03V-—>0;827V->1.
17 Digital input 4 Max. 37 V for 10 sec. Impedance to O VDC: 2.2 kQ).
18 Contro! signal_supply voltage to0 PCB terminal 16 and 17, | +12 VQC 15%. Max. current from +12 VDC = 50 mA.
10 kQ) potentiometer, etc. Short circuit-proof but not overload-proof.
Analogue output contact:
19 Analogue output (0-10 v, 2-10 V; min load impedance 700Q
0-20 mA and 4-20 mA; max load impedance 75002
21 Programmable relay K1. Factory setting is “Operation” 1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis-
22 with indication by closing terminal 21 to 22. tive, 250 VAC. 3 Ainductive.
23 Programmabile relay K2. Factory setting is “Full voltage™ | 1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis-
24 with indication by closing terminals 23 to 24. tive, 250 VAC, 3 A inductive.
31 Programmable refay K3. Eactory seting is “All alar_ms i 1-pole change-over contact, 250 VAC 8A or 24 VDC 8A
32 Indication by closing terminals 31 to 33 and opening ter- . . -
3 minals 32 10 33. resistive, 250 VAC, 3A inductive.
69-70 ] PTC Thermistor input ] Alarm level 2.4 kQ). Switch back level 2.2 kQ).
71:72* | Clickson thermistor &;";_rg:g‘_g;‘gg%g cooling fan temperature
73-74% NTC thermistor Temperature measuring of softstarter cooling fin
75 Current transformer input, cable S1 (blue) Connection of L1 or T1 phase current transformer
76 Current transformer input, cable S1 (blue) %2‘;‘2‘2;0&0;':'—3-1{)3{:':; (1“:85)017 to MSF 250) or L2,
77 Current transformer input, cable S2 (brown) Common connection for terminals 75 and 76
78* Fan connection 24 VDC
79* Fan connection ovDC

*Internal connection, no customer use.

24
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4.3 Minimum wiring

The figure below shows the “minimum wiring”. See
section 3.1.2, page 16, for tightening torque far bolts etc.

1. Connect Protecrive Earth (PE) to earth screw
marked L (PE).

2. Connect the softstarter berween the 3-phase mains sup-
ply and the motor. On the softstarter the mains side is
marked L1, L2 and L3 and the motor side T1, T2 and
T3

3. Connect the control supply volmge (100-240 VAC) for
the control ¢ard at terminals 01 and 02.

4. Connect PCB terminals 12 and 13 (PCB terminals 11
and 12 must be linked) c.g. to a 2-position switch (on/
oFF) or a PLC, erc., o obtain control of soft start/stop
(for factory configuration of the digital inputs).

5. Ensure the installation complies with the apptopriate
local regulations.

NOTE! The softstarter should be wired with a shielded
control cable to fulfil the EMC regulations outlined in
section 1.6, page 6.

NOTE! I local regulations say that a mains contactor
should be used, relay K1 can control it. Always use
standard commercial, slow blow fuses, e.g, gl or gG
types, to protect the wiring and prevent short circuiting.
To protect the thyristors against short-circuit currents,
superfast semiconductor fuses can be used if preferred.
The normal guarantee is valid even if superfast
semiconductor fuses are not used. All signal inputs and
outputs are galvanically insulated from the mains
supply.

4.4 Wiring examples

Fig. 55 on page 79 gives an wiring example with the follow-
ing funcrions:

* Analogue start/stop, see descriprion on page 79,

*  External control of parameter set, see section 8.9.6, page

90
*  Analogue output, see “Analogue output” on page 82

* PTCinpu, sce description of Thermal motor protection
in section 8.3.1, page 46.

100-240v- +10%

L1 L2 13 PE PE

H

L1z aee 0ue2PE 2| 22| 23 Kz?_"] 33| 4y 3| 32
-~

17 18 19 75 78 77

T1T2 73 PE 1t 12 13
|
T
[
L-. 1
."*-..,_ o
v v W (PE

03-F25-2

Fig. 24 Wiring circuit, “minimum wiring"
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5. How to get started

This chapter briefly describes the set-up for basic soft start
and soft stop using the default “Torque control” function.

WARNING! Mounting, wiring and setting the
A device into aperation must be carried out by

properly trained personnei.

5.1 Checklist

* Mount the softstarter as set out in chapter 3. page 15.

» Consider the power loss at rated current when dimen-
sioning a cabinet, max. ambient temperature is 40°C.

*  Check that the moror and supply voltage corresponds to
the values on the softstarter’s rating plare.

» Connect the protective earth.
* Connect the motor circuit according to Fig. 25.

* Connect the control supply to terminals 01 and 02. The
control supply voltage range is 100-240 VAC or 380-
500 VAC, sce rating plate.

* Connect relay K1 (terminals 21 and 22 on the soft-
starter) to the contactor — the softstarter then controls
the contactor (for factory configuration of K1).

» Connect terminals 12 and 13 to, e.g., a 2-way switch
(closing non-return) or a PLC and a jumper between 11
and 12, erc., to obrain control of soft start/soft stop. (For
factory configuration of digital inputs 1 and 2.)

* Ensure the installation complies with the appropriate

local regulations.

5.2 Applications

WARNING! Make sure that all safety measures
have been taken before switching on the

power supply.

Switch on the control supply voltage (normally 1 x 230 V);
all segmencs in the display and the two LEDs will be illumi-
nated for a few seconds. Then the display will show menu
(100). An illuminated display indicates there is control sup-
ply voltage to the softstarter unit. Check that you have
mains supply voltage to the mains contactor or to the thyris-
tors. The scttings are carried out according as follows:

L1

L2

L3

PE

T1T2 T3 PE 11 12 13

LLL2L3PE  0102PE mme 2a] 33 (531] a2

Start/Stop

03 FI17-2

Fig. 25 Standard wiring,

Emotron AB 01-4135-01r1
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5.3 Motor data

Set the dara, according to the motor type plate, to obrtain -
optimal settings for start, stop and motor protection. 2 1!4 8
NOTE! The default settings are for a standard 4-pole Nominal power factor
motor according to the nominal power of the softstarter. O 6
The softstarter will run even if no specific motor data is -
selected, but the performance will not be optimal.
Default: 0.86
Range: 0.50-1.00
0.50-1.00 Nominal motor power factor.
0 [ Setting_]
[2[1]0)3
59
Nominal motor voltage 2|15 0
4 O O Nominal frequency
Default: 400V 0 ]
Range: 200-700 V
200g700 o I Default: 50 Hz
- t t. X
ominal motor voltage Range: 50 Hz 60 1z
50, 60 Nominal frequency.
Sl 5.4 Start and stop
(0]
Nominal motor current 0
e EBER
Start ti
Default Tnsort iN A rtHime
Range: 25-200% of | \gopy in A 0
25200 Nominal motor current. Default 10s
Range: 160s
1-60 Start time.
0 |
212,
Nominal motor power 0
BREE (512193
Default: Prsott IN kW Stop method
Range 25-400% of Ppgon in KW or HP. 4
25400 Nominal motor power. Default 2 (Coast)
Range: 12345
1 Linear torque control
{2 1 31 o r—s-ém 2 Square torque control
0 loltage contro
3 Vo! |
Nominal motor speed 4 Coast
5 Brake

145

O

Default “Stop method” is Coast (freewheeling).

Default: Nasoft in rpm
Range: 500-3600 rpm
500-3600 Nominal mator speed.
28 How to get started Emotron AB 01-4135-01r1
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5.5 Setting the start command

As defaule the softstarter is set up for remote operation via
terminals 11, 12 and 13. For easy commissioning it is possi-
ble 1o give start and stop signals via the control panel.

200]8

{— Control source

Default: 2 (Remote control)

Range: 1.2.3

1 Control panel.

2 Remote control.

3 Serial communication control.

Menu [200] must be set to 1 o be able to operate from con-
trol panel.

NOTE! Factory defaulit setting is remote control (2).

5.7 Starting

Start the motor by pressing the “START/STOP® key on the
control panel or through the remote control, PCB terminals
11, 12 and 13. When the start command is given, the mains
contactor will be activated by relay K1 (softstarter terminals
21 and 22), and the motor then starts softly.

Current (A)
A
ACT
Time
03-F113-2

To start and stop from the contro! panel, the “START/
STOP” key is used.

To reser from the control panel, the “ENTER i /RESET”
key is used. A reset can be done both when the motor is run-
ning and when the moror is stopped. A reset by the control
panel will not start or stop the motor.

5.6 Viewing the motor current

Set the display to menu [100}. Now the motor current can
be viewed on the display.

[100]8

Current

0.0

Range: | 0.0-9999 A

Fig. 26 Example of start current when the default torque con-
trol is used.

Emotron AB 01-4135-01r1

Active 10/12/2014

How to get started 29

Page 35 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

30 How to get started Emotron AB 01-4135-01r1

Q-Pulse Id TMS1013 Active 10/12/2014 Page 36 of 414




Q-Pulse Id TMS1013

SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

6. Applications and functions selection

This chapter is a guide to selecting the correct softstarter rat-
ing and softstarter functionality for different applications.

To make the right choice the following tools are used:
The norms AC53a and AC53b

These norms help select the softsearter rating with regard to
duty cycle, starts per hour and maximum starting current.

The Applications Rating List
With this list the softstarter rating can be selected depending
on the kind of application used. The list uses two levels, sec

Table 9, page 33.

The Applications Function List

This table gives an overview of the most common applica-
tions and their challenges. For each application MSF 2.0
solutions are proposed and a reference to the MSF 2.0
menus, which can be uscd, is given. See Table 10, page 34.

6.1 Softstarter rating
according to AC53a

The IEC 60947-4-2 standard for electronic softstarters
defines AC53a as a norm for dimensioning of softstarters for
continuous running without bypass.

The MSF 2.0 softstarter is designed to run continuously.

210A : AC-53a 5.0 - 30: 50- 10

Starts per hour

OmHoad factor (orHoad
duty cycle as percent-
age of operation cycte}

Start time (seconds)

Start current (muttiple of
FLC)

Rated FLC (Full Load Cur-
(oarse rent) of starter under
prescribed conditions

Fig. 27 AC53a rating example.

Starts per hour

CURRENT

Start Current

TIME

Duty Cycle = (Start Duration + Run Time)
(Start Duration + Run Time + Off Time)

{03F60)

Fig. 28 Duty cycle, non-bypass.

The above example indicates a current rating of 210 Amps
with a start current ratio of 5.0 x FLC (1050 A) for 30 sec-
onds with a 50% duty cycle and 10 starts per hour.

NOTE! If more than 10 starts/hour or other duty cycles
are needed, please contact your supplier.

In the Applications Rating List two commonly used levels of
AC53a are specified. Thesc are also given in the technical
daca tables (see chaprer 13. on page 109).

6.2 Softstarter rating
according to AC53b

This norm is made for bypass operation. The MSF 2.0 soft-
starter is designed to run continuously. In the event of high
ambient temperature or for other reasons, an external bypass
contactor can be used to minimize the power loss at nominal
speed. In the Application Rating List, one level of AC53b is
specified, normal with bypass.

210A : AC-53b 5.0 - 30: 1440

Off time (seconds between
starts)

Start time (seconds)

Start current (muttiple of

)
Rated FLC (Full Load Cur-
(03¢%9) rent) of starter under pre-
scribed conditions

Fig. 29 ACS53b rating example.
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Start
Duration

S —

CURRENT

Start Current

TIME w5

Fig. 30 Duty cycle, bypassed

The above example indicates a current rating of 210 Amps
with a start currenc ratio of 5.0 x FLC (1050 A) for 30 sec-
onds with a 24-minute interval between starts.

6.3 The Applications Rating
List

According to the norms AC53a and AC53b a softstarter can

have many current ratings.

With help of the Applications Rating List the correcr rating
can be chosen for most applications.

The Applications Rating List uses two levels for the AC53a
norm and one level for the AC53b norm:

AC53a 5.0-30:50-10 (heavy)

This level will be able to starc almost all applications and fol-
lows directly the type number of the softstarter.

Example: MSF-370 is designed for 370 A full load current
(FLC) and 5 times this current for a searting time of 30 sec-

onds.

AC 53a 3.0-30:50-10 (normal)
This level is for lighter applicacions and here the MSF 2.0
can manage a higher FLC.

Example: MSF-370 can be used for an application with
450 A FLC if the starting current is not more than 3 times
this current for a starting time of 30 seconds.

AC53b 3.0-30:330 (normal with bypass)

This level is for lighter applications when a bypass contactor
is used. The MSF 2.0 can in this case be used for applica-
tions with an even higher nominal current.

Example

An MSF-370 can be used for an application with a full load
current of 555 A if the starting current is no more than three
times this value and a bypass contactor is used.

NOTE! To compare softstarters it is important to ensure
that not only FLC (Full Load Current) is compared but
also the starting performance.

The Applications Rating List

The first column in the Applications Rating List, see Table
9, page 33 gives various applications. If the machine or
application is not in this list, ury 10 identify a similar
machine or application. If in doubrt please contact your sup-
plier. The second and third columns gives cypical ratings for
the machine or application. The ratings are divided in Nor-
mal/Normal with by-pass and Heavy duy.

Example

The application is a Roller Mill. From the Applications Rat-
ing List a Roller Mill is rated as a Heavy duty application
due to high starting currenc. The proper size of MSF 2.0 has
to be selected from the Heavy rating column, see Technical

data.

32 Applications and functions selection
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Table 9 Applications Rating List

Applications

Normal
AC53a 3.0-30:50-10
and
Normal with bypass
ACS53b 3.0-30:300

Heavy
AC 53a 5.0-30:50-10

General & Water

Centrifugal Pump
Submersible Pump
Conveyor

Compressor, Screw
Compressoar, Reciprocating
Fan

Blower

Mixer

Aghator

ol x| ow] o=

Metals & Mining

Belt Conveynr

Dust Collector
Grinder

Hammer Mill

Rock Crusher
Roller Canveyor
Roller Mill

Tumbier

Wirg Draw Machine

El A B T BT D)

Food Processing
Bottle Washer
Centrifuge
Dryer

Mill

Palletiser
Separator
Slicer

R A T

Pulp and Paper
Repulper
Shredder
Trolley

Petrochemical
Ball Mill
Centrifuge
Extruder

Screw Canveyor

AR .

Transport & Machine Tool
Ball Min

Grinder

Material Conveyor
Palletiser

Press

Rotler Miit

Rotary Table

Trolley

Escalator

Ll AT B B A A R

Emotron AB 01-413501r1
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Table 9 Applications Rating List

Applications

Normal
ACS53a 3.0-30:50-10
and
Normal with bypass
ACS53b 3.0-30:300

Heavy

AC 53a 5.0-30:50-10

Bandsaw
Chipper
Circular Saw
Debarker
Planer
Sander

Lumber & Wood Products

> x| x| x| x| x

6.4 The Application Functions
List
This list gives an overview of many different applications

with their challenges and a possible solution with one of the
many MSF 2.0 functions.

Description and use of the table:

Application

This column gives the various applications. If the machine
or application is not on this list, try to identify a similar
machine or application. If in doubt please contact your sup-

plier.

Table 10 Application Functions List

Challenge

This column describes possible challenges that are familiar

for this kind of application.
MSF 2.0 Solution

Gives the possible solution for the challenge using one of the

MSF 2.0 funcrions.

Menus

Gives the menu numbers and selection for the MSF 2.0

function.

"200;=1", means: program selection 1 in menu [200].

"323;=1/ 320, 324", means: program selection 1 in menu
[323), menus [320] and {324)] are related to this function.

Application Challenge MSF Solution Menus

Too fast starts and stops Pre-setting for pump application 300
Non-linear ramps Square torque control for square loads. gég:g

PUMP Water hammer Square torque control 320;=2
High current and peaks during starts Square torque control 310;=2
Pump is going in wrong direction Phase reversal alarm 440
Dry running Shaft power underigad 401
High load due to dirt in pump Shaft power overload 400
Mecharycg! shock for compressor, motor and Linear Torque control 310-=1
transmissions
Small fuses and low current available. Linear torque control and current limit at start. 310;=1, 314

ingi irecti 44
COMPR R zcrew c:dmpressor gonn.fgll'n vt/rong dlret?non Phase sequence alarm 0
amaged compressor if liquid ammonia Shaft power overload 400

enters the cCOMpressor Screw.
Energy consumption due to compressor run-
ning unloaded Shaft power underioad 401
Mechanical shock for blower, motor and Torque control ensures smooth starts that minimize

BLOWER transmissions. High start current requires mechanical stress. 310;=1
large cables and fuses. Start current is minimized by torque-controlled start.
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Table 10 Application Functions List

Application Challenge MSF Solution Menus
Mechanical shocks for transmissions and Linear torque control 310.=1
transported goods.

. 330-333,
Loading or unloading conveyors Slow speed and accurate position control. 50850 1
Conveyor jammed Shaft power overload 400
co R Co - Jb It hain is off but th tor i :
onveyor beft or chain | € MOTOIS | Shaft power underioad 401
still running
Starting after screw conveyor has stopped Jogging in reverse direction and then starting in for- 335,500
due to overload. ward. !
Conveyor blocked when starting Locked rotor function 228,229
i i t in end of ram|
ngh §tartmg current 1n ps Square torque control for square load charactenstics {310;=2
Slivering belts.
. - . . . Catching the motor and going easy to zero speed and -
FAN Fan is going in wrong direction when starting. then starting in right direction. 310;=2
It or ing broken
Belt o cquphng 0 Shaft power underload 401
Blocked filter or closed damper.
High inertia load with high demands on Linear torque control gives linear acceleration and low 310:=1
torque and current control. starting current. !
Dynamic vector brake without contactor for medium  |320,=5
Need to stop quickly both for emergency and |loads. 323,=1,324
PLANER production efficiency reasons. Reverse current brake with external contactor for heavy|320;=5
loads. 323,=2,324
High speed lines Conveyor speed set from planer shaft power analogue 520-523
output.
Womn out too! Shaft power overload 400
Broken coupling Shaft power underioad 401
High inertia Llnea_artorque control gives linear acceleration and low 310=1
starting current.
Heavy load when starting with material Torque boost 316,317
ROCK CRUSHER tg‘;’ dp°‘”e’ ifa diesel powered generatoris | ont limit at start 314
Wrong material in crusher Shaft power overload 400
. . . . 320;=5
Vibrations during stop Dynamic vector brake without contactor 323.=1.324
High inertia load with high demands on Linear torque ramp gives linear acceleration and low .
. 310=1
torque and current control. starting current.
Dynamic vector brake without contactor for medium [320;=5
loads. 23;= 4
Need to stop quickly. ° - 3237132
BANDSAW Reverse current brake with external contactor for heavy| 320;=5
loads. 323,=2,324
High speed lines Conveyor speed set from bandsaw shaft power ana- 520523
logue output.
Worn out saw blade Shaft power overload 400
Broken coupling, saw btade or belt Shaft power underload 401
. . Linear torque control gives linear acceleration and iow -
High inertia load starting current. 310;=1
Too high load or unbalanced centrifuge Shaft power overload 400
Dynamic vector brake without contactor for medium |320;=5
IFUGE loads. 23,=1,324
CENTR Controlled stop o , 3231,
Reverse current brake with external contactor for heavy|320;=5
loads. 323=2324
. . . . Braking down 10 slow speed and then positioning con- |330-333,
Need to open centrifuge in a certain position. trol. 500,501
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Table 10 Application Functions List

Application Challenge MSF Solution Menus
Different materials Linegr torque contro! gives linear acceleration and low 310:=1
starting current.
MIXER Need to control material viscosity Shaft power analogue output 520-523
Broken or damaged blades Shaft power overload 400
Shaft power undericad 401
Linegr torque control gives linear acceleration and low 310:=1
Heavy 10ad with high breakaway torque starting current. ’
Torque boost in beginning of ramp. 316,317
HAMMER MILL |jfamming Shaft power overioad 400
Fast stop Reverse current brake with reversing contactor for 320:=5
heavy loads. 323,=2,324
Motor blocked Lacked rotor function 228
Example 6.5.4 Shielded motor cable
Hammer Mill: It is not necessary to use shielded wires together with soft-
« Linear Torque control {menu 310=1) will give the best starters. This is due to the very low radiated emissions.

results.

NOTE! The softstarter should be wired with a shielded
control cable to fulfil the EMC regulations outlined
section 1.6, page 6.

* Torque boost to overcome high breakaway torque

(menus [316] and [317])

* Overload alarm function for jamming protection (menu

[400])

« Stop function reverse current brake (menu (323}, selec- 6.5.5 Pump control with softstarter
tion 2) can be used. Menus 324 and [325] to set the and frequency inverter
brake time and strength. together

It is possible, e.g. in a pump station with two or more

6.5 SPecial conditions pumps, to use one frequency inverter on one pump and soft-
starters on each of the other pumps. The flow of the pumps
can then be controlled by one common control unit.

6.5.1 Small motor or low load

The minimum load current for the MSF 2.0 softstarter is 6.5.6 Sta rting with counter-

10% of the rated current of the softstarter, except for the N .

MSF-017 where the min. current is 2 A. Example: MSF- clockwise rotatlng loads

210, rated current = 210 A. Min. Current 21 A. Please note It is possible to start a motor clockwise, even if the load and

that this is “minimum load current” and not minimum rated motor are rotating counterclockwise e.g. fans. Depending on

motor current. the speed and the load “in the wrong direction” the current

can be very high.

6.5.2 Ambient temperature below . .
o°C 6.5.7 Running motors connected in

For ambient temperatures below 0°C an electric heater or parallel

similar must be installed in the cabinet. The softstarter can When starting and running motors connected in parallel,

also be mounted somewhere else since the distance between the total amaunt of the motor current must be equal or

the motor and the softstarrer is not critical. lower chan the rating of the connected softstarter. Please

note that it is not possible to have individual settings for

. . each mortor or to use the internal thermal motor protection.
6.5.3 Phase compensation capacitor The start ramp can only be set for an average starting ramp
If a phase compensation capacitor is to be used, it must be for all the connected motors. This means thar the start time
connected ar the inlet of the softstarter, not between the may differ from moror to moror.

motor and the softstarter. ) )
For motors connected in parallel, torque control is not rec-

ommended because of the risk of oscillation between the
motors. Voltage control with or withour current limit is pre-
ferred instead. The use of the braking functionality is not
recommended for motors connected in parallel.
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6.5.8 Running motors linked
together

When starting and running motors mechanically linked
together but with one softstarrer connected to each mater,
there are rwo kinds of operation available. The first is to seart
the motors at the same time using voltage control with.or
without current limit, The second is to stare one motor first
with torque or wolrage contral and after the moror has
reached full speed, the voltage o the other motors is ramped
up using voltage contrel,

6.5.9 Step-up transformer for high
voltage motor

A step-up transformer can be used berween the MSF and the
motor for controlling a motor rated at high voltage (c.g.
higher than 690 V}. Terque control can be used for starting
and stopping. To compensate for the step-up transformer
magnetization currenc at start, the initial rorque should be
set a lictle higher than normal. The motor dara must be
recalculaced for the lower voluage side of the transformer.

6.5.10 How to calculate heat

dissipation in cabinets

Sece chapter 13. on page 109 “Technical Data”, “Power loss
at rated motar load”, “Power consumption control card” and
“Power consumprtion fan”. For furcher calculacions please
conrtact your local supplier of cabiners, e.g. Rirral.

6.5.11 Insulation test on motor

When rtesting the mortor with high voleage ¢.g. insulation
test, the softstarter must be disconnected from the moror.
This is due to the fact that the softstarrer will be seriously

damaged by the high peak voltage.

6.5.12 Operation above 1000 m

Al} ratings are srated at 1000 m over sea level.

If an MSF 2.0 is placed at 3000 m for example, it must be
derated.

To ger information about motors and drives at higher alti-
tudes please contact your supplier to get technical informa-
tion na I51.
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7. Operation of the softstarter

Fig. 31 MSF softsearter models MSF-017 10 MSF-1400.

7.1 General descri ption of user Check that you have voltage on the mains contactor or on
the thyristors. Set the motor data, menus [210] to [215], to

inte I‘face achieve correct Funcrionality and optimized performance of

the build-in funcrions such as torque control, mortor protec-
WARNING! Never operate the sofistarter with
A the front cover removed.

tion, shaft power menitor etc.

7.2 Control panel

To abtain the required operation, a number of paramerers

must be set in the softstarter.
Configuration is carried out either fram the control panel or
H T O s
by a co.mputcrfcontr.ol system dm:llugh the serial communt EB_ | it
cation interface (option). Controlling the motor i.c. start/ e
stop, selection of parameter set, is done ¢ither from the con-
trof panel, through the remore control inputs or through the H E E E
serial communication interface {option). mu.rz. - ——
Setting
7y 7y
WARNING! Make sure that all safety measures @ @
A have been taken before switching on the 777
power supply. [STARTY | 4= =+
pSTOF | | PREV | | NEXT
Switch on the control supply {(normally 1*23¢ V); all seg- - + E:"'jﬂ
ments in the display will be illuminated for a few seconds. A
Then the display will show menu [100). An illuminated dis-
play indicates that there is conerol supply volage to the soft- ORFIR-2
SLarter.
Fig 32 Control panel,
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The control panel is used for sclection, programming and
presencation. It consists of:

¢ 2 light emitting diodes (LEDs). .
* 1 display with three 7-segment digits showing the actual

menu number.

1 display with four 7-scgment digits showing the actual
value.

¢ Keyboard with cight keys.

7.3 LED indication

The two light emitting diodes indicate start/stop and run-
ning motor/machine.

When a start command is given either from the control
panel, through the serial communication interface (option)
or through the remote control inputs, the start/stop LED
will be illuminated. At a stop command the start/stop LED
will switch off. The start/stop LED flashes when the soft-
starter is in standby operation waiting for a start caused by
autoreset or analogue start/stop.

When the motor is running, the running LED flashes dur-
ing ramp up and down and is illuminated continuously at
full motor voltage.

Table 11 Menu structure of MSF 2.0.

Function Menu number
General settings 100-101, 200-202
Motor data 210-215
Motor protection 220-231
Parameter set handling 240-243

Auto reset 250-263
Serial communication 270-273
Operation settings 300-342
Process protection 400-440

I/0 settings 500-534

View operation 700-732
Alarm list 800-814
Softstarter data 900-902

Voltage
A
UN
Time
+ + B
Running LED Running LED Running LED Running LED
flashing on fashing of
Start/stop LED Start/stop LED
on off 03-F137-2

Fig. 33 LED indication at different operation situations.

7.4 The menu structure

The menus in MSF 2.0 are organized in a 1-level structure
and they are divided into the groups set out in table 8.

For casier commissioning the menus are divided into three
groups, Read-out, Setting and Multi Setting. Read-out
menus are only for reading; Setting menus are for setting
one parameter and Multi Secting menus are for setting sev-
eral parameters which cannot be undone. The menus are
selected by navigating backwards and forwards through the
menu system. Sub-menus simplify setting but are not availa-
ble when the corresponding main funcrion is not activared.

7.5 The keys

The function of the control panel is based on a few simple

rules.
1. At power up menu [100] is shown automatically.

2. Use the “NEXT —» " and “PREV < ” keys to move
berween menus. To scroll chrough menu numbers, press
and hold either the “NEXT — ” or the “PREV <"
key.

3. The “+” and “=" keys are used to increase respectively
decrease the value of setting. The value is flashing during
setting.

4. The “ENTER 1 ” key confirms the setting just made,

and the value will go from flashing to stable.

5. The “START/STOP” key is only used to start and stop
the motor/machine.

6. The and @ keys are only used for JOG from the
control panel. The Jog function must be enabled in

menu [334] or [335].
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Table 12 The keys

Start/stop molor oparation.

START
E—
STOP

Display previous menu.

Display next menu.

Decrease value of setting.

N
 —
f—
PREV
M
Y
L ]
NEXT
~
S

Increase value of setting.

Confirm setting just made.
Alarm resel.

JOG Reverse

JOG Forward

e —
+
e —
ENTER
el
=)
200
=

7.6 Control panel lock

The control panel can be locked to prevent parameter heing

set by unauchorised personnel.

* Lock control panel by simultancausly pressing bath
"NEXT — "and "ENTER .o " for at beast 2 sec. The
message ’- Loc’ will be displayed for 2 seconds when

lacked.

= To unlock control panel, simultaneously press the same
2 keys "NEXT — "and "ENTER " for at least 2
sec. The message "unlo’ will be displayed for 2 seconds

when unlocked.

In locked mode it is possible o operare the softstarter from
the control panel and to view all parameters and read-outs,
buc it is nat passible to change any paramecers.

Emotron AR 01-413501r1
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Overview of softstarter
operation and parameter

set-up

Table showing how parameters can be set and operation car-
ried out.

Table 13  Conerol sources

Operation
Control panel lock Setting of parameters
Start/Stop Alarm reset
Contro! source
Unltt:::kled I Control panel Control panel Control panel
Control panel controi pane
Menu [200]=1
Locked Control panel Control panel
control panel
Unlocked Remote Remote and Control panel
Remote control panel control panel
Menu [200]=2 Locked Remote Remote and
control panel control panel
Unlocked . Seri . .
n tc € Serial comm. rial comm. and Serial comm.
Serial comm. control panel control panel
Menu [200}=3 Locked Serial comm Serial comm.and | o . o
control panel alc : control panel al comm.
NOTE: If external control of parameter set is chosen in
menu {240] no parameters except for parameter set
[249] and control source [200] can be changed.
42 Operation of the softstarter Emotron AB 01-4135-01r1
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8. Functional description

This functional description for Softstarter MSF 2.0
describes the menus and parameters in the softstarter unit.
You will find a short description of each function, their aims

and settings.

Table 14  Menu overview

menu overview in Table 10.

The MSF 2.0 provides extensive secting possibilities via
menus on the control panel, remote control or serial com-
munication. The menus are numbered according to the

Function Menu number Description See section
General settings ;gg;‘g; General basic settings. 81
Motor data 210-215 For insertion of technical data for the actual motor. 82
Motor protection 220-231 Protection associated with the motor in the application. 83
Paran:leter set 240-243 Selection and programming of parameter sets. 8.4
handling
Auto reset 250-263 Automatic reset of active alarm and restart of MSF 2.0. 85
Serial ] L .
communication 270-273 Serial communication settings for the data transfer. 86
Operation settings 300-342 :te;)t:;r;%z ;s(jsl:)rc;:j(ed with the operation, for example the start- and 8.7
Process protection 400440 Protection associated with the process. 8.8
1/0 settings 500-534 In- and output settings for control and monitoring. 89
View operation 700-732 For read-out of measured values. 8.10
Alarm list 800-814 Latest error. Available alarms. 811
Softstarter data 900-902 Displays softstarter type, software variant and version. 812
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8.1 General settings

General sertings for MSF 2.0 contains the following menus:
{100] Current
f101) Automatic return menu

[200] Control source

NOTE: If contro! panel (1) or remote control (2) is
configured, the setting can only be changed via control
panel to serial communication control (3). However, if
serial communication control (3) is configured, the
setting can be changed either via serial communication
or via control panel.

{201] Control panel locked for settings Setin
_ 2 O‘O %
[202] Enable US units 120
Control source
8.1.1 Current [100] 2
This read-out menu shows the acrual current to the motor.
Default 2 (remaote control)
0o Read-out Range: 123
[1/0[o]3 [ Readouwt |
1 Control panel.
Current 2 Remote control.
O O 3 Serial communication control.
Range: | 009999A 8.1.4 Control panel lock [201)

NOTE! This is the same read-out as menu [700].

8.1.2 Automatic return menu [101]

When the MSF 2.0 is powered up, menu [100] (Cucrent
read-out) is shown as default. When another menu has been
selected by the user (moving through the menu list with the
“NEXT” or “PREV” keys) this menu will remain active.
Aleernatively a specific menu can be chosen as automatic
return menu. The chosen menu will be shown automatically
after 60 seconds withour any control panel activicy.

o
1/o1)3
— Automatic return menu
ol F|F '

The MSF 2.0 Control panel can be locked to prevent
parameter being set by unauthorised personnel.

*  Lock control panel by simultancously pressing both keys
"NEXT — "and "ENTER 1 " for at least 2 seconds.
The message “- Loc” will be displayed for 2 seconds.

* To unlock control panel, simultancously press the same
two keys "NEXT — "and "ENTER 1 " for at least 2
seconds. The message “unlo” will be displayed for 2 sec-
onds.

In locked mode, all parameters and read-outs (menus) can
be displayed, but it is forbidden to change any parameters
via the control panel.

The message "-Loc’ will be displayed if someone tries to seta
parameter in locked mode.

The key lock status can be read out in menu [201].

NOTE: If menu {200] is configured for serial

Defaultt: oFF communication control, the softstarter may still be
Range: oFF 1-999 configured via serial communication, regardiess of the
- — control panel lock status.
oFF Automatic return menu is disabled.
1-999 Automatic return menu.
410 Read-out
[2loi)g
8.1.3 Control source [200]
Control panel locked for
The softstarter can be controlled either via the control panel, settings
remote control or the serial communicarion interface. nio
Remote control via terminals 11,12 and 13 is the default set-
. Default: no
ting.
Range: no, YES
NOTE: Depending on the setting in this menu, the no Control panel is not locked
softstarter may be configured via control panel or via YES Control panel is locked
serial communication. See Table 13, page 42 for more
information.
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8.1.5 Enable US units [202]

By default all read-out and configuration values are given in
SI units. If preferred, US customary units can be chosen
instead. in this case the following units are used:

* Powers are set and shown in HP, menus [212] and [703)
* Power consumption is shown in MHph, menu [731]
o Shaft torque is shown in Ibft, menu [705]

* Temperature is shown in degrees Fahrenheit, menu

[707]

8.2 Motor data

For optimal performance the MSF 2.0 softstarter should be
configured according to the motor’s rating plate:

[210)] to [215) Nominal motor data

NOTE: The default factory settings are for a standard 4-
pole motor according to the nominal current and power
of the softstarter. The softstarter will run even if no
specific motor data is selected, but the performance will
not be optimal.

NOTE: When the setting for US units is changed, the
motor data in menus [210-215] is reset to the default
values for the chosen units (S] or US customary units) in
all parameter sets.

[210] Nominal motor volrage — new default value (460 V,
for US units enabled)

[211] Nominal motor current — new defaule value depend-
ing on softstarter size.

{212] Nominal motor power — new default value depending
on softstarter size

[213] Nominal motor speed — new default value depending
on softstarter size

[215] Nominal frequency — new default value (60 Hz, for
US unics enabled)

If the setting is changed and confirmed with “ENTER”,
“SEt” is displayed for 2 seconds to indicate successful selec-
tion.

2[02)°

Enable US units

oFF’

Default: oFF

Range: oFF, on

oFF Values are presented in kW, Nm etc.
on Values are presented in HP, Ibft etc.

Nominal motor volrage.

|210]O

0

Nominal motor voltage

4100

Defautt: 400V
Range: 200-700 V
200-700 Nominal motor voltage.

NOTE: Make sure the softstarter’'s maximum voltage
rating is suitable for selected motor vottage.

Nominal motor current. The current range is related to the
size of the softstarter.

RIS

Nominal motor current

17

Default: Insott in A
Range: 25-200% Of Jpggn in A
25-200 Nominal motor current

Nominal motor power in kW or HP. The power range is
related to the size of the softstarter.

212]8

Nominal motor power

[AS)

Default: Prsort in kKW
Range: 25-400% of P, oo in KW Or HP.
25400 Nominal motor power.
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Nominal motor speed.

[2[1]3]°

Nominal motor speed

114,50

Default Nnsort in rpm
Range: 500-3600 rpm
500-3600 Nominal motor speed.

Nominal motor power factor.

P 1@8

Nominal power factor

0|86

Default: 0.86
Range: 0.50-1.00
0.50-1.00 Nominal motor power factor.

Nominal motor frequency

|2 1518

Nominal frequency

50

Default: 50 Hz
Range: 50 Hz, 60 Hz
50, 60 Nominal frequency.

8.3 Motor protecfion

The MSF 2.0 softstarter is equipped with different motor
protection functions. The following menus are available to
configure these protection methods:

(220]-[223) Thermal motor protection
[224]-[227] Start limitation
[228])-(229] Locked rotor

(230] Single phase input failure

[231] Current limit start time expired

For these protection methods the following options are
available (all options may not be available for all protection
methods — check the description of the relevant menu for
decails):

off
The protection method is disabled.

Warning

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
However, the motor is not stopped and operation continues.
The alarm message will disappear and the relay will be reset
wen the fault disappears. The alarm may also be reset manu-
ally.

Coast

The appropriate alarm message is shown in the display and

relay K3 is activated (for default configuration of the relays).
The motor voltage is automatically switched off. The motor
frecwheels until it stops.

Stop

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The motor is stopped according to the stop settings in
menus [320] to [325].

Brake

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).

-The brake function is activated according to the braking

method chosen in menu [323) and the motor is stopped
according to the alarm brake sertings in menus [326] to

[327] (braking strength and braking time).

8.3.1 Thermal motor protection

With MSF 2.0 an internal thermal model of the motor oran
external signal from a PTC can be used for thermal motor
protection. It is also possible to combine both protection
methods. Slight overload for a long time and several over-

loads of short duration will be detected with both methods.

Thermal motor protection [220]

Thermal motor protection is activated by choosing an alarm
action in menu [220]. After that menus [221] to [223] will
be available so that the type of the protection (internal and/
or PTC) can be chosen. If the operation has been inter-
rupted due to a thermal motor protection alarm, a manual
resct and a new start signal is needed to restart the motor.
The reset and the start signal can be given via control panel,
remote or via serial communication depending on the con-
trol source chosen in menu [200). Regardless of the chosen
control source, it is always possible to initiate a reset via the
control panel.

NOTE: A reset via the control panel will never start the
motor.
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IZZO]O

Thermal motor protection
2 J (Alarm code F2)

[2]2]2]9

Internal protection class

1OJ

Default: 2 (Coast) Default 10s

Range: OFF, 1.2, 3.4 Range: ofF, 2-40s

oFF Thermai motor protection is disabled. oFF Intemal protection class is disabled.

1 Waming Selection of the thermal curve as set out in
240

2 Coast Fig. 34.

3 Stop

4 Brake

PTC input [221]

This menu is available if thermal motor protection is ena-
bled in menu [220]. To use the PTC functionality, connect
the PTC to terminals 69 and 70. See fig. 53. If the motor
gets too warm (PTC resistance above 2.4 kOhm), an F2
alarm will occur. The alarm will remain active until the
moror has cooled down (PTC resistance below 2.2 kOhm).

NOTE: Check that the motor current is configured
properly in menu [211].

NOTE! If an external bypass contactor is used, check
that the current transformers are placed and connected
correctly.

0
1212]13

PTC input

oFF’

Default oFF

Range: oFF, on

OFF Motor PTC input is disabled.
on Motor PTC input is enabled.

NOTE: Open terminals will give an F2 alarm immediately.
Make sure the PTC is always connected or the terminals
are shorted.

Internal protection class [222]

This menu is available if thermal motor protection is ena-
bled in menu [220]. In this menu an internal protection
class can be chosen, which enables internal thermal motor
protection. With this setting a thermal curve as set out in
Fig. 34 is configured. The moror’s thermal capaciry is caleu-
lated continuously based on the chosen curve. If the thermal
capacity exceeds 100% an F2 alarm occurs and the action
chosen in menu [220] is performed. The alarm remains
active until the motor model cools down to 95% of its ther-
mal capacity. The used thermal capacity is shown in menu

[223].

CAUTION! Used thermal capacity is set to 0 if
A the control board loses its supply (terminal 01

and 02). This means that the internal thermal

model starts with a “cold” motor, which

perhaps in reality is not the case. This means that the
motor can be overheated.

Used thermal capacity [223]

This menu is available if thermal motor protection is acti-
vated in menu [220] and an internal protection class is cho-
sen in menu [222]. The menu shows the thermal capacity of

the motor according to the thermal curve chosen in menu
[222].

lgzﬂg

Used thermal capacity

0

Range: | 0-150%
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Fig. 34 The thermal curve

8.3.2 Start limitation

Start limitation is used to protect the motor by limiting the
numbers of starts per hour or securing a minimum time
delay becween starts. Both protection methods can be used
separately or in combination.

Start limitation [224]

Start limitation is enabled in this menu by choosing a proper
alarm action. The available options are:

Off
The protection method is disabled.

Warning
Alarm message F11 is shown in the display and relay K3 is

activated (for default configuration of the relays). However,
the starr will be allowed.

Coast

Alarm message F11 is shown in the display and relay K3 is
activated (for default configuration of the relays). The stare
will not be allowed.

A Start limitation alarm is automarically reset when a new

start signal is given. The start signal can be given via control
panel, remote or via serial communication depending on the
control source chosen in menu [200]. Regardless of the cho-

sen control source, it is always possible to initiate a reset via
the control panel.

NOTE: A reset via the control panel will never start the
motor.

o

12[24/2
Start limitation (Alarm code
F11)

o|F|F !

Defautt: oFF

Range: oFF, 1,2

oFF Start limitation is disabled.

1 Warning

2 Coast
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Number of starts per hour [225]

This menu is available if scart limitation is enabled in menu
{224). In this menu the allowed number of starts per hour is
configured. If this number is exceeded, an F11 alarm occurs
and the action chosen in menu [224] is performed. The

alarm is active uncil the hour has expired and a new start can

be allowed.

o
2|2/7];
Time to next allowed start
Range: | 0- 60 min

[2[2[5)° [ Sefting "]

Number of starts per hour

olF|F

Default: oFF

Range: oFF, 1-99

oFF Starts per hour protection is disabled
1-99 Number of starts per hour.

Min. time between starts [226]

This menu is available if scart limitation is enabled in menu
[224]. In this menu a minimum time between consecutive
starts can be configured. If a new start atcempt is made
before the configured minimum time is expired an F11
alarm will occur and the action chosen in menu [224] is per-
formed. The alarm remains active unti! the chosen mini-
mum time has expired and a new start can be allowed.

1226]8

Min. time between starts

olF|F

Default: OFF
Range: oFF, 1-60 min
Min. time between starts protection is disa-
oFF
bled.
1-60 Min. time between starts.

Time to next allowed start [227]

This menu is available if scart limitation is enabled in menu
{224] and at least one of the protection methods described
above is configured (number of starts per hour or minimum
time between starts). In this menu the remaining time to the
next allowed start is shown. If both protection methods
mentioned above are activated, the shown time is the total
time delay to the next start, which is allowed by both mech-

ods.

8.3.3 Locked rotor

This alarm is used to avoid high motor current due to a
mechanically locked rotor. If the operation has been inter-
rupted due to a locked rotor alarm, a manual reset and a new
start signal is needed to restart the motor. The reset and the
start signal can be given via control panel, remote or via
serial communication depending on the control source cho-
sen in menu {200). Regardless of the chosen control source,
it is always possible to initiate a resec via the control panel.

NOTE: A reset via the contro! panel will never start the
motor.

Locked rotor [228]

Locked rotor alarm is activated in this menu by choosing a
proper alarm action.

|228|8

Locked rotor alarm (Alarm code

o|F|F| ™

Default: oFF

Range: oFF, 1,2

oFF Locked rotor alarm is disabled.
1 Waming

2 Coast

Locked rotor time [229]

This menu is available if Locked rotor alarm is enabled in
menu [228). In this menu the time delay for detection of a
locked rotor is configured. If a high motor current (4.8
times the nominal motor current) is floating for a time
exceeding the chosen value, an F5 alarm will occur and the
action chosen in menu [228)] will be performed.

229

Locked rotor time

5,0

Default: 50s
Range: 10-100s
1.0-10.0 Locked rotor time.
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NOTE: Check that the motor current is configured
properly in menu [211},

8.3.4 Phase input failure

All phase input failures shorter than 100 ms are ignored.

Multiple phase input failure

If the failure duration time is above 100 ms, operation is
temporary stopped and a new soft start is made if the failure
disappears within 2 s. If che failure duration time is longer
than 2 s an F1 alarm occurs and the voltage to the motor
remains off. During deceleration, regardless of the failure
duration time, the motor voltage is automatically switched
off and the motor freewheels until it stops.

Single phase input failure

During acceleration and deceleration the behaviour is the
same as described above for multiple phase input failure.
When running with full voltage, the softstarter can be con-
figured for different actions in the event of a single phase
input failure (menu [230]).

A phase input failure alarm is automatically reset when a
new start signal is given. The start signal can be given via
control panel, remote or via serial communication depend-
ing on the control source chosen in menu 200. Regardless of
the chosen control source, it is always possible to initiate a
reset via the control panel.

8.3.5 Current limit start time expired

If current limit ac start is activated in menu [314], an F4
alarm can be activated if the operation is still at current limic
when the configured start time has expired. A current limic
start time expired alarm is automatically reset when a new
start signal is given. The start signal can be given via control
panel, remote or via serial communication depending on the
control source chosen in menu [200]. Regardless of the cho-
sen control source, it is always possible to initiate a reset via
control panel.

NOTE: A reset via the contro! panel will never start the
motor.

Current limit start time expired [231]

In this menu the alarm for current limit seart time expired
can be enabled and a proper action can be selected.

NOTE: A reset via the control panel will never start the
motor.

Single phase input failure [230]

The softstarter’s action on a single phase input failure occur-
ring during full voltage running can be configured in this
menu. In the event of a single phase inpuc failure, alarm F1
is activated after 2 s (see description above) and the chosen
action is performed. The alarm remains active until che fail-
ure disappears.

2|3] 1]8
Current limit start time expired
2 ’ (alarm code F4)
Default: 2
Range: ofFF, 1,2,3 4
oFF Current limit start time expired protection is
disabled.
1 Waming
2 Coast
3 Stop
4 Brake

NOTE: If the action for current limit start time expired is
configured as Warning or the protection is not activated
at all, the softstarter will ramp up to full voltage with a
ramp time of 6 s if the start time has expired in current
limit mode. The current is then no longer controlled.

2Bl [ Setting_|
Single phase input failure (alarm
2 ’ code F1)

Default: 2

Range: 1,2

1 Warning

2 Coast
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8.4 Parameter set handling

The use of different parameter sets can be helpful when
using one softstarter to start different motors or when work-
ing under various load conditions. There are four parameter
sets available in MSF 2.0. Parameter set handling is control-
led by the following menus:

[240] Select paramecter set
[241] Actual parameter set
[242] Copy parameter set
(243) Reser to factory setting

8.4.1 Select parameter set [240]

0
2l4/0|
Select parameter set
Default: 1
Range: 01234
0 External control of parameter sets.
1,2,3 4 Selection of parameter sets 1-4.

IParameter Set4

| Parameter Set 3

I Parameter Set 2

Parameter Set 1

200, 210, 211, 212, 213,
214, 220, 221, 222, 224,
225, 226, 228, 229, 230,
231, 250, 251, 252, 253,
254, 255, 256, 257, 258,
259, 260, 261, 262, 263,
310, 311, 312, 313, 314,
315, 316. 317, 320, 321,
322, 324, 325, 326, 327,
330, 331, 332, 333, 334,
335, 340, 341, 342, 400,
401, 402, 403, 404, 405,
406, 407, 408, 409, 410,
412, 420, 430, 431, 432, —
433, 434, 435, 436, 437,
438, 500, 501, 502, 503, —
504, 520, 521, 522, 523

03-F48-2

Common for all parameter sets

Actual parameter set [241]

This menu is available when external control of parameter
sets is chosen in menu {240]. This menu shows which
parameter set is actually selected via the digital inputs.

CIRE

Actual parameter set

1

Range: I 1234

8.4.2 Copy parameter set [242]

When programming a new parameter set, this function will
simplify the procedure. It is possible to copy an already pro-
grammed parameter set into another set as follows:

*  Sclect a copy alternative in this menu, for example P1-2.
Press Enter. “CoPY” is displayed for 2 seconds to indi-
care successful copy process. After that, “no” is displayed.

*  Go to menu [240] and select parameter set 2.

* Make the required new settings in corresponding menus
for parameter set 2.

101, 201, 202, 215, 240, 242, 243, 270, 0
271,272,273, 300, 323, 411, 440, 510, Co arameter set
511, 512, 513, 530, 531, 532, 533, 534, Py P
732 nNio
Defauit: no
) . } no, P1-2, P1-3, P1-4, P2-1, P2-3, P2-4,
Fig. 35 Parameter overview Range: P31, P3.2 P34, P41, P42 PA3
no No action ]
Select para meter set [240] P12 Copy parameter set 1 to parameter set 2
In this menu one of the parameter sets 1-4 can be selected -2 ete. etc.

directly or external control of parameter sets via digital
inputs can be chosen. If external control of paramcter sets is
chosen, the digital inputs have to be configured properly (see
description of menus [510) to [513]). By default digital
inputs 3 and 4 (terminals 16 and 17) are configured for
external control of parameter sets.

NOTE: Copying parameter sets is only allowed when the
softstarter is not running.
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8.4.3 Reset to factory setting [243]

This menu enables all parameters to be reset to the default
values. This includes all four parameter sets and the com-
mon parameters except for parameter [202] (enable US
units). As Enable US units is not reset to default, cthe values
loaded for the normal motor data in menus [210] o [215)
correspond to the chosen units (SI or US customary), see
description of menu [202] on page 45 for more information.
The alarm list, the power consumption and the operation
time will not be affected by resetting the parameters. When
the reset of all parameters to the factory default values has
been executed successfully, menu [100] is shown on the dis-

play.

(243‘lo
o

The following settings should be applied:

* Activate thermal motor protection, e.g, set menu [220]
to 2 (Coast).

* Activate internal thermal motor protection, e.g. set
menu [222) to 10 (thermal curve for 10 s).

* Insert maximum number of restarts: e.g. set menu [250]
to 3.

* Activate thermal motor protection to be automatically
reset: e.g. set menu [251] co 100.

* Configure onc of the relays to give an alarm when exter-
nal assistance is required: e.g. sec menu [532] to 19 (all
alarms which need manual reser).

The autoreset functionality is not available if control panel is
chosen as control source in menu [220).

e Reset all parameters to the factory default
values.

Reset to factory settings "
WARNING: A flashing start/stop LED
nio indicates standby mode e.g. waiting for
autoreset. The motor may be started
Default: no automatically at a moment’s notice.
Range: no, YES
no No action NOTE: The autoreset cycle will be interrupted when a

stop signal is given (remote or via serial communication)
or if the control source is changed to control panel in
menu [200].

NOTE! Reset to factory settings is not allowed when the
softstarter is running.

8.5 Autoreset

For several non-critical application-related failure condi-
tions, it is possible to automatically generate a resec and ini-
tiate a restart to overcome the fault condition. Autoreset
functionality is configured using the following menus:

[250) Autoreset attempts.
[251] to [263] Autoreset items.

In menu [250] the maximum number of automatically gen-
erated restarts allowed can be set. When this number is
exceeded and a new fault occurs, the softstarter will stay in
fault condition because external assistance is required. In
menus [251] to [263], autoreset is enabled for che different
protection types by choosing a delay time. If a fault occurs
for which autoreset is enabied, the motor is stopped accord-
ing to the action chosen for the relevant protection method
(see menus [220) to [231) and [400] to [440] for description
of protection methods and configuration of actions on fail-
ures). When the faule has disappeared, and the configured
delay time has elapsed, the motor is restarted.

Example:

The motor is protected by internal thermal procection.
When a thermal protection alarm occurs, the softsearcer
should wait until the motor is cooled down enough before
resuming normal operation. When this problem occurs sev-
cral times in a short period of time, external assistance is
required.

8.5.1 Autoreset attempts [250]

In this menu the maximum allowed number of antomati-
cally generated restart attempts is set. If any number of
auroreset accempts is selected in this menu the Autoreset
functionality is activated and menus [251] to [263], will
become available. If an alarm occurs for which autoreser is
enabled (in menus [251] to [263]), the motor will automari-
cally be restarted when the faule has disappeared and the
delay time has expired. For each automatically generated
restart, the internal autoreset counter (not visible) will go up
one place. If no alarm occurs for more than 10 minutes, the
aucoreset counter will be decreased by one. When the maxi-
mum number of autoreset attempts is reached, no further
restart will be allowed and the softstarter will remain in fault
condition. In this case a manual reset (either via control
panel, remote or serial communication, see description on

page 39) is needed.

Example:

¢ Autoreset accempts (menu [250]=5)
*  Within 10 minutes 6 alarms occur.

* At the 6th tip there is no autoreset, because the autore-
set counter contains already 5 autoreset attempts.

* To reset, apply a normal reset. This will also reset the
auctoreset counter.
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NOTE: The internal autoreset counter is reset to zero if a
stop signal is given. After each new start signal (via
remote or serial communication) the maximum number
of restart attempts will be aflowed as configured in
menu [250].

o [Setirg ]
2/5/0|3
Autoreset attempts
o|lF F ’
Default: oFF
Range: oFF, 1-10
oFF Autoreset disabled.
1-10 Number of Autoreset attempts.

8.5.2 Autoreset items [251]-[263]

Menus [251] to [263] are available if autoreset is enabled in
menu [250]. With these menus the delay time for autoreset
is configured. The delay time starts counting when the faule
is gone. When the delay time has clapsed, the alarm will be
reset and a restart accempt will automatically be made.

NOTE: Enabling autoreset for an alarm has no effect if
the alarm action for the respective alarmis set to oFF or
Warning (1).

Thermal motor protection autoreset
[251]

This menu is available if auroreser is activated in menu
(250]. In this menu the delay time for thermal motor pro-
tection autoreset is configured. The delay time starts count-
ing when the fault is gone. This means the internal thermal
motor model has to cool down to a thermal capacity of 95%
(if internal thermal motor protection is enabled) and the
PTC resistance has to go down to 2.2 kOhm (if PTC is ena-
bled), which indicates thar the motor has cooled down.
When the delay time has elapsed, the alarm will be reset and
a restart attempt will automatically be made.

[25ﬂ8

i

Thermal motor protection

0 F F autoreset

Start limitation autoreset [252]

This menu is available if autoreset is activated in menu
[250). In this menu the delay time for an autoresec after a
start limitation alarm (alarm code F11) is configured. The
delay time starts counting when the fault is gone. This
means the minimum time between starts has ro be expired
(if Minimum time between starts protection is enabled) and
a start has to be allowed for the actual hour (if starts per
hour protection is enabled). When the delay time has
clapsed, the alarm will be reset and a restare accempr will
automartically be made.

Locked rotor alarm autoreset [253]

This menu is available if autoreser is activated in menu
[250]. In this menu the delay time for an autoreset after a
locked rotor alarm (alarm code F5) is configured. As a
locked rator cannot be detected in stopped state, the delay
time starts counting immediately after the alarm action has
been executed. When the delay time has elapsed, the alarm
will be reset and a restart attempt will automatically be
made.

Current limit start time expired
autoreset [254]

This menu is available if autoreset is activated in menu
[250]. In this menu the delay time for an autoresec after a
current limic start time expired alarm (alarm code F4) is
configured. As a current limit start time expired fault condi-
tion cannot be detected in stopped state, the delay time
starts counting immediately after the alarm action has been
executed. When the delay time has elapsed, the alarm will be
reset and a restart acrempt will automatically be made.

Max power alarm autoreset [255]

This menu is available if autoreset is activated in menu
[250). In this menu the delay time for an autoresec after a
max power alarm (alarm code F6) is configured. As a max
power faule condition cannot be detected in stopped state,
the delay time starts counting immediately after the alarm
action has been executed. When the delay time has elapsed,
the alarm will be reset and a restart attempt will automati-

cally be made.

Min power alarm autoreset [256]

This menu is available if aucoreset is activared in menu
[250). In this menu the delay time for an autoreset afier a
min power alarm (alarm code F7) is configured. As a min

Default OFF power faule condition cannot be detected in stopped state,
Range: OFF, 1-3600 s the delay time starts counting immediately after the alarm
Thermal motor protection autoreset is disa- action has been executed. When the delay time has elapsed,
oFF bled the alarm will be resct and a restart attempt will automati-
1.3600 Delay time for thermal motor protection cally be made.
autoreset
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External alarm autoreset [257]

This menu is available if autoreset is activated in menu
[250]. In this menu the delay time for an autoreset after a
external alarm (alarm code F17) is configured. The delay
time starts counting when the fault is gone. This means the
external alarm signal input has to be closed. When the delay
time has elapsed, the alarm will be reset and a restarc attempt
will automatically be made.

Phase input failure autoreset [258]

This menu is available if autoreset is activated in menu
[250]. In this menu the delay time for an autoreset after a
phase input failure (alarm code F1) is configured. As a phase
input failure cannot be detected in stopped state, the delay
time starts counting immediately after the alarm action has
been executed. When the delay time has elapsed, the alarm
will be reset and a restart acrempt will automatically be
made.

Voltage unbalance alarm autoreset
[259]

This menu is available if autoreset is activated in menu
{250]. In this menu the delay time for an autoreset after a
voltage unbalance alarm (alarm code F8) is configured. The
delay time starts counting when the faulc is gone. Usually,
the mains voltage will not be available to the softstarter in
stopped state as the mains contactor is deactivated. In this
case a voltage unbalance failure cannot be detected in
stopped state and the delay time starts counting immediately
after the alarm action has been executed. When the delay
time has elapsed, the alarm will be reser and a restart atcempt
will automatically be made.

Over voltage alarm autoreset [260]

This menu is available if autoreset is activated in menu
[250). In this menu the delay time for an autoreset after an
over voltage alarm (alarm code F9) is configured. The delay
time starts counting when the fault is gone. Usually, the
mains voltage will not be available to the softstarter in
stopped state as the mains contactor is deactivated. In this
case an over voltage failure cannot be detected in stopped
state and che delay time starts counting immediacely after
the alarm action has been executed. When the delay time
has elapsed, the alarm will be reset and a restart attempt will
automatically be made.

Under voltage alarm autoreset [261]

This menu is available if autoreset is activated in menu
{250]. In this menu the delay time for an autoreser after an
under voltage alarm (alarm code F10) is configured. The
delay time starts counting when the fault is gone. Usually,
the mains voltage will not be available to the softstarter in
stopped state as the mains conractor is deactivated. In this
case an under voltage failure cannot be detected in stopped
state and che delay time starts counting immediacely after
the alarm action has been executed. When the delay time

has elapsed, the alarm will be reset and a restart actempt will
automatically be made.

Serial communication autoreset [262]

This menu is available if autoreset is activated in menu
[250}. In this menu the delay time for autoreset after a serial
communication broken alarm (alarm code F15) is config-
ured. The delay time starts counting when the fault is gone.
This means serial communication has to be re-established.
When the delay time has elapsed, the alarm will be reset and
a restart actempt will automatically be made.

Softstarter overheated autoreset [263]

This menu is available if autoreser is activated in menu
[250]. In this menu the delay time for aucoreset after a soft-
starter overheated alarm (alarm code F3) is configured. The
delay time starts counting when the fault is gone. This
means the softstarter has to be cooled down. When the delay
time has elapsed, the alarm will be reset and a restart attempt
will automatically be made.

8.6 Serial communication

There are several serial communication options available for
MSF 2.0 (see page 107 for more information). The soft-
starter can be configured and controlled via serial communi-
cation if this is configured in menu [200] (see page 44). The
following parameters are available to configure serial com-
munication:

[270] Serial comm. unit address
[271] Serial comm. baudrate
{272] Serial comm. parity

[273] Serial comm. contact broken

NOTE: The communication parameters [270] to [272]
must be set up via the control panel. To enable
configuration via the control panel, menu (200] must be
set to 1 (control panel) or 2 (remote control).

Serial comm. unit address [270]

Serial communication unit address.

|270]8

Serial comm. unit address

1

Default 1
Range: 1-247
1-247 Unit address.
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Serial comm. baudrate [271]

Serial communication baudrate.

2[71)° [Setting ]
(— Serial comm. baudrate

Default: 9.6 kBaud

Range: 2.4 - 38.4 kBaud

24384 Baudrate.

Serial comm. parity [272]

Serial communication pariry.

7

Serial comm. parity

0

Default: 0

Range: 01

0 No parity

1 Even parity.

Serial comm. contact broken [27 3]

If the softstarter is configured for control via serial commu-
nications (menu [200] = 3) and the serial communication
contact is broken during operation, an F15 alarm can be
configured to occur. In this menu the alarm can be enabled
and an action to be performed can be chosen. The following
options are available:

Off

Serial communication contact broken alarm is disabled.

Warning

Alarm message F15 is shown in the display and relay K3 is
activated (for default configuration of the relays). However,
the motor is not stopped and operation continues. The
alarm message will disappear and the relay will be reset when
the fault disappears. The alarm may also be reset manually
from the control panel.

Coast

Alarm message F15 is shown in the display and relay K3 is
activated (for default configuration of the relays). The motor
voltage is automatically switched off. The motor freewheels
until ic stops.

Stop

Alarm message F15 is shown in the display and relay K3 is
activated (for defaulc configuration of the relays). The motor
is stopped according to the stop sertings in menus [320] o

(325].

Brake

Alarm message F15 is shown in the display and relay K3 is
activated (for default configuration of the relays). The brake
function is activated according to the braking method cho-
sen in menu [323] and the motor is stopped according to
the alarm brake settings in menus [326] to [327] (braking
strength and braking time).

A serial communication broken alarm is auromarically reset
when a new start signal is given. The start signal can be
given via control panel, remotely or via serial communica-
tion depending on the control source chosen in menu 200.
Regardless of the chosen control source, it is always possible
to initiate a reset via control panel.

NOTE: A reset via contro! panel will never start the
motor.

0 [Setne

{ o7 3]0
Serial comm. contact broken
(alarm code F15)

( olF|F

Default: 2

Range: ofF, 1,2 3.4

oFF Serial comm. contact broken disabled

1 Warning

2 Coast

3 Stop

4 Brake

8.7 Operation settings

Operation scttings include parameters for configuration of
starting and stopping, some of these can be pre-configured
for pump applications. Furthermore, some special settings
for stop behaviour at alarm, parameters for slow speed and
jog and additional settings such as bypass operation, power
factor control and control of the internal fan are included in
this section.

[300] Preset pump control parameters
[310)-[317] Start

[320]-[327] Stop including stop at alarm
[330]-[335] Slow speed/JOG
[340]-[342] Additional settings

The MSF Softstarter controls all three phases supplied to the
motor. In contrast to a simple softstarter concrolling only
one or two phases, the three-phase concrol enables different
starting methods, voltage, current and torque control. A cur-
rent limit can even be used in combinacion with either volt-
age or torque control.

Emotron AB 01-4135-01r1

Active 10/12/2014

Functional description 55

Page 61 of 414



Q-Pulse Id TMS1013

SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

With voltage control the outpur voltage to the motor is line-
arly increased to full line voleage during the set start time.
The softstarter gives a smooth start but does not get any
feedback on current or torque. The typical settings to opti-
mize a voltage controlled start are che initial voltage and the
start time.

With current control the output voltage to the motor is reg-
ulated so the set current limir is not exceeded during the
start. Even with this starting method the starter does not get
any feedback on the motor torque. However, current control
can be combined with both voltage and torque control. The
typical settings to optimize a current controlled start arc the
current limit and the maximum starting time.

Torque control is the most sophisticated way of starting
motors. The softstarter continually monitors the motor
torque and controls the output voltage to the motor so the
torquc follows the set ramp. Both lincar- and square torque
ramps can be choscn according to the application requir-
ments. In this way constant acceleration can be accom-
plished during start which is very important in many
applications. Torque control can also be used for stopping
with constant deceleration. For pumps constant deceleration
is important for avoiding water hammer.

8.7.1 Preset pump control [300]

With this multi-setting parameter the MSF 2.0 softstarter
can easily be configured for pump applications. The follow-
ing parameters are set if preset pump control parameters are
ChOSCﬂ.

[310] Start method is set to square torque control (2)
[312] Inidial torque at start is set to 10%

[313] End torque ac start is set to 125%

[315] Starc time is set to 10 seconds

(314) and [316] Current limic ac scart and torque boost are
deactivated.

[320] Stop method is set to square torque control (2)
[321] End torque at stop is set to 10%
[325] Stop time is set to 15 seconds.

These settings will lead to a smooth stare with linear acceler-
ation and a linear stop without water hammer for most
pump applications. However, if the pre-sct parameters need
to be adapted for a specific application, the values in the rel-
evant menus can be adapted.

The following figure shows typical current characeristics ac
start and speed curve ac stop.

Current (A)
A
FLC 4
>
Time
Speed
A
; ; >
T
03F1182 (me

Fig. 36 Pump control. Current at start and speed at stop.

When the pre-setting of the parameters for pump control
has been executed successfully, “SEt” is shown in the display
for ctwo seconds. After that “no” will be shown again.

Note: Pre-setting of parameters for pump control is not
allowed when the softstarter is running.

@Olog

Preset pump control parameters

nio
Default: no
Range: no, YES
no No action
YES Preset parameters for pump contro!
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8.7.2 Start

With MSF 2.0, torque control, voltage control and direct
on-line are available as start methods. Torque control is
available both for loads with a linear torque characreristic
like conveyors and planers and with square torque character-
istics for pumps and fans. In general torque control is
recommended as a starting method; voltage control may be
used when for some special reasons a linear voltage ramp is
desired. With Direct on-line (DOL) as a start method, nei-
ther the current nor the voltage will be controlled; full volt-
age is applied to the motor immediately. DOL can be used
to start the motor if the softstarter has been damaged and
the thyristors are short-circuited.

All start methods can be combined with a current limic.
However, only a properly.configured torque-controlled start
will lead to conscant acceleration. For this reason it is not
recommended to set a current limit for pump applications.
With a proper set-up of the torque control parameters, the
starting current will be very low. For applications with varia-
ble load characteristics from start to start, the current limit
functionalicy may be useful to avoid overloading the mains
fuses. However, as the motor torque is proportional to the
square of the current, setting a low current limic will limic
the motor torque considerably. If the current limit is set too
low in relation to the application’s requirements, the moror
will not be able to accelerate the load.

Torque control

The default serxings for initial torque ar stare is 10% and for
end torque at start it is 150%. In Fig. 37 the resulting rorque
curve is shown versus time for linear and square torque char-

acteristics.
Torque
A 1 Linear
25Ty - 2 Square
20T, 4
End torque
15T b — — -

Nominal torque

T, {_ominaltorque
I
05T, |
Initial torque !
______ l | >
Start time }
03-F37-2 Time

Fig. 37 Torque control at start

A Properly configured torque-controlled start will lead to a
linear speed increase and low starting current without cur-

rent peaks.

Curmrent (A)
Start method [310] A
In this menu the start method is chosen. The menus neces-
sary for configuration of the start will be available depending
on the chosen start method.
0 [Setting ]
13/1/0]3 g
Start method |
[ 1 FLC +
Default 1 Time
Range: 1,234 Speed
1 Linear torque control A
2 Square torque control 1
3 Voltage control
4 Direct on-line, DOL
ﬁm;
03-F114-2
Fig. 38 Current and speed in torque control
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To optimize the start, use the setting for initial torque at
start, menu [311] and end torque ac start, menu [312).

When the start command is given, the motor should imme-
diately start to rotare to avoid unnecessary heat development
in the motor. If required, increase the initial torque at start.

The end torque ac start should be adjusted so chat the time
for the motor to come up to nominal speed approximarely
matches the start time set in menu [315]. If che actual start
time is much shorter than the set start time in menu [315],
the End torque at stop can be decreased. If the motor does
not reach full speed before the start time set in menu (315]
has expired, the end torque at stop has to be increased to
avoid current peaks and jerking at the end of the ramp. This
may be needed for high inertia loads such as planers, saws
and centrifuges.

The read-out of shaft torque in percencage of T, in menu
[706] may be useful for fine-tuning the starc ramp.

Initial torque at start {311]

This menu is available if torque control is selected in menu
[310]. In this menu the initial torque at seart is set.

EERE

Initial torque at start

lA

0

Default 10%
Range: 0-250% T,
0-250 Initial torque at start.

End torque at start [312]

This menu is available if torque control is selected in menu
[310]. In chis menu the end torque at start is set.

3)1/23

End torque at start

1/5/0

ault: 150%

7

Range: 25250% T,

End torque at start.

Voltage control

Voltage control can be used when a linear voltage ramp is
desired. The voltage to the motor will be ramped up linearly,
from initial voltage up to full mains volcage.

Voltage
A
Up - 30413
Starnt | N
Time
03-F123-2

Fig 39 Menu numbers for initial voltage and start time.

Initial voltage at start [313]

This menu is available if voltage control is chosen as start
method in menu [310]. In this menu the initial voltage ac
start is set.

1 Initial voltage at start

3]1/33

Defautt: 30%
Range: 2590% U
25-90 Sets initial voltage at start.

Direct on-line, DOL

If this alternative is selected in menu [310], che motor can
be accelerated as if it was connected directly to the mains.

For this type of operation:

Check whether the mocor can accelerate the required load
(DOL start). This function can be used even with shorted
thyristors.

6-7 x|
A

nom

FLC -

Time
03-F115-2

Fig. 40 DOL-start.
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Current limit

Current limit at start can be used together wich all sart
methods to limit the current o a defined max level when
saarting (150-500% of In). However, only a properly config-
ured torque-controlled start will lead to linear acceleration.
For this reason it is not recommended to set a current fimit
for pump applications. Moreover, as the motar torque is
proportional to the square of the current, setting a low cur-
rent limit will limic the motor torque considerably. If the
current limit is set too low in relation to the application’s
requirements, the motor will not be able to accelerate the

load.

The combination DOL start and current limit at start gives
a start tamp with constant current. The softstarter will con-
vol the currenc up to the sec current limit immediacely ar
start, and keep it there undil che start is completed or che set
start-up time cxpires.

Current
&
Current limit [~ —
)
l
FLC + \
l
I
rl | .
Starting time Time
03-F110-2

Fig. 41 Direct on-line seart in combination with current fimit
ar start.

Current limit at start [314]

In this menu the current limit ac seart is set.

[F the starting time is exceeded and the softstarter is still
operating at current limit, an alarm will be acrivated accord-
ing to “Current limic starc time expired” settings for moror
protection, menu [231]. Operation may be stopped or con-
tinued with a pre-defined voltage ramp. Note that the cur-
rent will rise unchecked if the operation continues.

Start time [315]
In this menu the desired starc time is sec. This mena is not

available if DOL is chosen as a start method and no current
limit is configured.

Settin
EREk
‘ Start time
Default 10s
Range: 160s
1-60 Start time.

Torque boost

In spedific applications torque boost is required for the stare.
The torque boost paramerer enables a high torque to be
obrained by providing a high currenc for 0.1-2 seconds ar
start. This enables a soft start of the motor even if the break
away torque is high at start. For example in crushing mills
applications ctc.

When the torque boost function has finished, starting con-
tinues according to the selecred starc method.

A
0
3[ l B 0 g Torgque boost
Current limit 7
Current limit at start
o|F|F '
FLC

Default: oFF
Range: afF, 150-500% of I,, »

. - - "I il
oFF Current fimit disabled. Torque boost active time Time
150-500 Current limit at start. 03-F40-2

Fig 42 The principle of the rorgue boost when searting the
NOTE: Even though the current limit can be set as low as motar
150% of the nominal motor current value, this minimum
value cannot be used generally. If the current [imit is set
too low in relation to the application’'s requirements, the
motor will not be able to accelerate the load.
NOTE: Check that the nominal motor current is
configured properly in menu [211] if the current limit
functionality is used.
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Torque boost current limit [316]

In this menu torque boost is enabled and the current limic
for torque boost is configured.

3'1‘6 8

Torque boost current limit

300’

Default: oFF

Range: ofFF, 300-700% of 1,

oFF Torque boost disabled
300-7C00 Torque boost current limit.

Stop method [320]

In this menu the stop method is chosen. The menus neces-
sary for configuring the stop will be available depending on
the chosen stop method.

Torque boost active time [317]

This menu is available if torque boost is enabled in menu
[316). In this menu the time for the torque boost to be
active is selected.

0 [CSetting ]
312/0]5
’ Stop method
Default: 4
Range: 1.2,3.4,5
1 Linear torque control
2 Square torque control
3 Voltage control
4 Coast
5 Brake

l317|8

Torque boost active time

ol F|F

Default: 10s
Range: 0.1-20s
0120 Torque boost active time.

NOTE! Check whether the motor can accelerate the load
with "Torque boost" without any harmful mechanical
stress.

Torque control

With torque control at stop, the torque to the motor will be
controlled from the nominal torque down to the chosen end
torque at stop (menu [321]). Examples for the torque ramps
for lincar and square torque control are shown in Fig. 43.
The default value for end torque at stop is 0; this value may
be increased if the motor is standing still before the stop is
finished to avoid unnecessary hear development in the
motor. With the end torque at stop set properly, the motor
speed will decrease linearly down to scandstill.

NOTE: Check that the nominal motor current is
configured properly in menu [221].

8.7.3 Stop

Wich MSF 2.0, four stop methods are available: torque con-
trol, voltage control, coast and braking. Torque control is
available for loads with linear or square torque characteristic.
wherc the motor stopping suddenly could harm the applica-
tion, e.g. water hammer in pump applications. In general a
torque-controlled stop is reccommended for these applica-
tions. The voltage-controlled stop can be used if a linear
voltage ramp is desired. When coast is selected as a stop
method, the voltage to the motor will be switched off and
the motor will be left freewheeling. Braking may be used in
applications where the motor needs to be stopped quickly,
e.g for planers and bandsaws.

A rorque or voliage-controlled stop is used for applications

Any start method except for direct on-line (DOL) can be
combined with any stop method, e.g. torque control can be
used a start and brake for stop. The DOL start method can
only be combined with coast or brake stop methods.

Torque
A 1 Linear
25Tp ¢ 2 Square
207,41
15T, 4

Nominal torque

60 Functional description

Active 10/12/2014

L P eiden
05Ty 4
End torque
_______ | i »
Stop time
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Fig. 43 Torque control at siop
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End torque at stop [321]

This menu will be available if torque control is chosen as
stop method in menu [320) (alcernative 1 or 2). In this
menu the end torque at stop is configured.

|32 1]8

End torque at stop

0]

Default: 0%
Range: 0-100% of T,
0-100 End torque at stop.

Voltage control

With voltage contro! at stop, the voltage to the motor will be
decreased to the chosen step down voltage at stop immedi-
ately after a stop signal. Then the voltage to the motor will
follow a linear ramp down to the minimum voltage of 25%
of the nominal voltage. An example of this voltage ramp is
shown in Fig. 44.

Voltage
A

nT ——K

03-F124-2

>
Time

Fig. 44 Menu numbers for step down voltage at stop and stop

fime.

Step down voltage at stop [322]

This menu is available if voltage control is chosen as stop
method in menu {320] (alternative 3). In this menu the step
down voltage at stop is chosen in percentage of the nominal
motor voltage.

3[22]°

Step down voltage at stop

1/0|0

Braking

Braking can be used in applications where there is a need for
a quick stop.

There are two built-in braking methods: dynamic vector
brake for normal loads and reverse current brake for heavy
loads with high inertia. In both braking methods the MSF
2.0 continuously detects the motor speed. At low speed the
DC brake mode is activated until the motor is standing still.
The MSF 2.0 will automatically turn off the outpur volrage
when the motor has stopped or when the stop time has
expired. Optionally an external rotation senaor can be con-
nected via digital input, see description for menu [500] on
page 77 for more information.

Dynamic vector brake

With dynamic vector brake, the braking torque applied to
the motor will increase with decreasing speed. Dynamic vec-
tor brake can be used for all loads which are not rotating too
close to synchronous speed when the motor voltage is
switched off. This is valid for most applications as the load
speed usually decreases because of frictional losses in gears or
belt drives as soon as the motor voltage is switched off.
However, loads with very high inertia may remain at high
speed even though the motor is not supplying any torque.
For these applications the reverse current brake can be used
instead.

When the dynamic vector brake is used, no additional con-
nections or contactors are needed.

Reverse current brake

With reverse current brake, a very high braking torque can
be applied to the motor even close to synchronous speed. All
kind of loads can be stopped quickly using reverse current
brake, including loads with very high inertia. Ifhigh braking
torques are needed, it should be checked carefully whether
the motor, the gear or belt drive and the load can withstand
the high mechanical forces. To avoid harmful vibrations, it is
generally recommended to select as low a braking rorque as
possible which also fulfils the demands for a short braking

time.

For reverse current brake, two mains contactors are needed.
The connection is shown in Fig. 45. The contactors have to
be controlled by the MSF’s relay outputs. During start and
full voltage operation contactor K1 will be closed, for brak-
ing K1 will be opened and after a time delay K2 will be
closed to change the phase sequence.

NOTE: For several start/stops it is recommend that the
motor temperature be monitored using the PTC input.

Default; 100%
Range: 100-40% of U
10040 Step down voltage at stop.
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WARNING: When reverse current brake is

selected, the relays K1 and K2 are

automatically programmed for reverse

current brake functionality. The relay setting
remains even if reverse current brake is deactivated.
Therefore it may be necessary to adapt the relay
functions manually.

Q-Pulse Id TMS1013

L1

L3

PE

1

U L2 3PE 21

0102PE

11 12

13

T1T27T3 PE
o

]
[ §
.\ o
Start/Stop

03+134-2

Fig. 45 Reverse current brake wiring example.

Braking method [323]

This menu is available if brake is selected as stop method in
menu [320] (alternative 5) or if alarm brake is activated in
menu [326] (see description of menus [326] to [327] for
more information). In this menu the brake method is

IC INICIMaauiy, i

Braking strength [324]

This menu is available if brake is selected as stop method in
menu [320] (alternative 5). In this menu the braking
strength is selected. To avoid unnecessary heac development
in the mocor and high mechanical stress it is generally rec-

selected. ommended to select as low a braking strength as possible
which still fulfils the demands for a short braking time.
ERER
0 o
312/4)g
Braking method
1J { Braking strength
Default: 1
Range: 1,2 Default: 150%
1 Dynamic vector brake Range: 150-500%
2 Reverse current brake 150-500 Braking strength.
Emotron AB 01-4135-01r1
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Stop time [325]

This menu is available if any stop method excepe coast is
selected in menu [320] (alternative 1, 2, 3 or 5). In this
meechod the desired stop time is selected.

Alarm braking time [327]

This menu is availabie if alarm brake is enabled in menu
327 In chis menu the braking time to be used in the event
of braking as an alarm action is configured.

[3]2]5)2
0

327)S

Stop time ’ Alarm braking time
Default: 10s Default 10s
Range: 1-120s Range: 1-120s
1-120 Stop time. 1-120 Alarm braking time.

Alarm braking

For most alarms it is possible to configure chem so that when
they are triggered either operation continues or the motor
stops (see chapter 9. page 95 for more information). Brake is
one of the actions available. If this oprion is chosen, the
braking functionality is activated according to the brake
method selected in menu [323] (see description of the brak-
ing functionality abave for more informartion). While the
braking serength and stop time chosen in menus [324] and
[325] are used for braking on a stop signal, different braking
strengths and rimes can be configured in menus [326] and
[327] if braking is activated by an alarm. This function may
mainly be used in combination with an external alarm (sce
description on page 73), where an external signal is used 1o
initiate a quick stop with a higher braking strength and a
shareer braking time compared ta narmal aperation.

If alarm braking is disabled in menu [326] and brake is cho-
sen as an alarm action, the voltage to the motor will be
switched off and the motor will freewheel if the specific
alarm occurrs.

Alarm braking strength [326]

In this menu braking as an alarm action is enabled and the
alarm braking strength is selecced. If alarm braking is nac
activated, the motor will be left freewheeling if an alarm
occurs far which brake is configured as alarm acrion.

8.7.4 Slow speed and JOG functions
MSF 2.0 is able to run the motor at a fixed slow speed for a
limited period of time. The slow speed will be abour 14% of
the full speed in the forward dircetion and 996 in the reverse
direcrion,

NOTE: As the motor torque during slow speed is limited
to about 30% of the nominal torque, slow speed can not
be used in applications which need a high brake-away
torque to start rotating.

|326J8

Alarm braking strength

oFF’

Default: oFF

Range: oFF, 150-500%

oFF Coast - motor voltage is switched off.
180-500 Alarm braking strength.

NOTE: I alarm brake i5 enabled, the braking method
chosen in menu [323] is used.

The following functions are possible:

Slow speed during a selected time period
Slow speed will be active for a selected cime period before a
start is initiated or after a stop is performed.

Slow speed controlled by an external signal
The time period during which slaw speed is active before a
start is initiated or after a stop is perfarmed is conerolled by
an external signal via the analogue/digital input. Slow speed
will be active until a selected number of pulses has been
detected on the input.

Slow speed using the JOG commands

Slow speed can be activated independendy from a seart or
stap via the control panel using the jag keys, via remote con-
tral using the analogue/digital inpur or via serial communi-
cation depending on the contral saurce chosen in menu
{200].

Emotron AB 01-4135-01r1

Active 10/12/2014

Functional description 63

Page 69 of 414



Q-Pulse Id TMS1013

SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

Speed T~ """ T T TTT oo oo oY
I I
1 1
Mw I I
i 1
i 1
I 1
| 1
i 1
! 1
| !
! I
} ]
—+ ) i
1 1 | [
1 i i I .
014 xny |
|
Slow speed Slart time Full veltage Stop time I Slow speed Time
at start running | atstop
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Time when signal is ignored .
03-Fa4-2

Fig. 46 Slow speed controlled by an external signal,

Slow speed for a selected time

Slow speed in forward direction can be activated before a
starc and/or after a stop. The resulting speed curve is shown
in Fig. 47 overleaf, Slow speed will be active for the time
period selected in menus [331] and [332]. Slow speed can be
combined with any starc and stop method. However, when
slow speed at stop is used, it should be ensecured that the
motor speed is decreased to a low value when slow speed is
activated. If necessary, brake can be activated as stop method
in menu {320].

The slow speed strength can be adapred ro the applicatian’s
requirements in menu [330]. Maximum available stow speed
strength correspands to about 30% of nominal mortor
tarque.

If so desired, the DC brake can be activated after slow speed
at stop. If activated, the DC brake will be active for the time
period chosen in menu [333].

Slow speed during a selected time is canfigured using the
following menus:

{330] Slow speed scrength
{331] Slow speed time ar sart
[332] Slow speed time ac stop
[333]} DC-brake at slow speed
[324) Braking strength

Slow speed controlied by an external
signal

Slow speed controlled by an external signal is basically che
same functionality as slow speed during a seleceed time
described above. An external signal connecred to the ana-
logue/digital input is also used to deacrivate slow speed
before the set time period has expired.

When slow speed ac starc is configured and the analogue/
digical inpur (menu [500)) is configured for slow speed, the
motor will start rotating at slow specd in a forward direction
after a seart signal. When the number of edges ser in menu
{501] is derected on the analogue/digiral input, slow speed is
deactivated and a start is performed according ta the start
sectings (menu [310) Off).

When slow speed at stop is configured and rthe analogue/dig-
iral input {meou {500]) is canfigured for slow speed, che
mator will stare rarating wich slow speed in forward direc-
tion after a stop has performed. When the number of pulses
set in menu [501] is detected on the analogue/digital inpuc,
slow speed is deactivated and the DC brake is activated if
configured in menu [333).
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Slow speed conrolled by an external signal is configured
using the following menus:

{500] Digital/analague input
{501] Digiral input pulses
[330] Slow speed serength
{331] Slow speed rime at start
[332] Slow speed time at stop
£333] DC-brake at stow speed
[324] Braking strength

Slow speed strength [330]

Inn this menu the slow speed steength is selected. The chosen
setting applics for both slow speed during a selected dme
period, slow speed concrolled by an external signal and slow
speed using the JOG commands. The maximum senting
{100) for the slaw speed strength corresponds to abour 30%
of the nominal motor torque.

Slow speed time at start [331]

In this menu slow speed at start is activaced and che time is
set for which slow speed is active before a start. 1f slow speed
ar starc is controlled by an external signal via the analogue/
digital inpur, the set time becomes the maximum time for
which slow speed is activated before a start is performed — if
the number of edges set in menu [501] is not detected dur-
ing the slow speed period.

0
3345
Slow speed time at start

o FIF
Default oFF
Rangs: oFF, 1-60s
OFF Slow speed at start is disabled
1-60 Slow speed time at start.

0
13]3lo]g 8
' Slow speed strength
Default 10
Range: 16-100
10-100 Slow speed strenglh.
Speed
A
"1 Nominal speed
I l
I I
| i
I |
I |
I |
I |
| |
1 |
! I
¢ I
OAdxny L Slowlspeed : :
5 i 1 | [
Slow speed Start time TR voltage ' Stoptime Slow speed Time
4 atstart running at stop 4
Start command Stop commaend Stopped
03-Fa1-2
Fig. 47 Slow speed ar stardsiop during a selected time period.
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Slow speed time at stop [332]

In this menu slow speed at stop is activated and the time is
set for which slow speed is active after a stop. If slow speed at
stop is conurolled by an cxternal signal via the analogue/dig-
ital input, the set time becomes the maximum time for
which slow speed is activated after a stop — if the number of
edges is set in menu [501) is not detected during the slow
speed period.

\

N

v 7
/] / /]
' JOG B, 'd JOG A
Sy

L L Z

03-F108-2

[3[3[2)3

oFF'

Slow speed time at stop

Default: oFF

Range: OFF, 1-60 s

oFF Slow speed at stop is disabled
1-60 Slow speed time at stop.

DC brake at slow speed [333]

In this menu the DC brake can be activated after slow speed
at stop. This may be useful for loads wich high interia or if
an exact stop position is desired. The DC brake will be
active during the time set in this menu.

NOTE: The brake strength used for DC brake after slow
speed correspends to the brake strength used for
braking as stop method. The braking strength can be
adjusted in menu [324).

Fig. 48 Jog keys

If remote control is chosen (menu [200)=2) and the JOG
commands are enabled in menus [334] and [335], the JOG
commands can be given via analogue/digital input. The ana-
logue/digital input can be configured either for jog forward
or jog reverse (se¢ description of menu [500] on page 77 for
more information). Slow speed will be active as long as the
signal on the analogue/digical input is active.

If serial communication control is chosen (menu [200]=3)
and the JOG commands are enabled in menus [334] and
[335], the JOG commands can be given via serial communi-
cation. (See separate instruction manual for serial communi-
cations options.)

JOG forward enable [334]

In this menu the command for JOG in forward direction is
enabled. Depending on the control source chosen in menu
(200], the JOG forward command may be accepted from
the control panel, via remote control or serial communica-
tion.

NOTE! The enable functions are for all control sources.

DC Brake at slow speed

EEE

oFFl

Default: oFF

Range: ofF, 1-60's

oFF DC brake at slow speed disabled.
1-60 DC brake duration time at slow speed.

|334lg

J0G forward enable

olFI|F

Default: oFF

Range: ofF, on

ofF JOG forward disabled
on JOG forward enabled

Siow speed using the JOG commands
Slow speed in forward or reverse direction can be activated
using the JOG commands. To use the JOG commands these
have to be independently enabled for slow speed in forward
or reverse direction in menus {334]) and {335]. Depending
on the conrrol source chosen in menu [200], the JOG com-
mands are accepted via control panel, remotely via analogue/
digital input or via serial communications.

If the control panel is chosen as control source (menu
[200]=1) and the JOG commands are enabled in menus
(334] and [335], the JOG keys on the control panel can be
used. Slow speed in forward or reverse direction will be
acrive as Jong as the relevanc butcon is pushed.
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JOG reverse enable [335]

In this menu the command for JOG in reverse direction is
enabled. Depending on the control source chosen in menu
[200,), the JOG reverse command may be accepted from the
control panel, via remote control or serial communication.

CAUTION: If the current transformers are not
moved outside the softstarter, several alarm
functions will not work properly.

REE

olF F

JOG reverse enable

Default: ofF

Range: oFF, on

offF JOG reverse disabled
on JOG reverse enabled

8.7.5 Additional settings [340]-[342]

In this section the bypass functionality, power factor control
and the control of the internal fan are described.

Bypass [340]

As the MSF 2.0 is designed for continuous running, a by-
pass contactor is not normally needed. However, where there
is high ambient temperature or other special conditions, the
use of a bypass contactor can be advantageous. In this case
the by-pass contactor can be controlled by one of the relays.
By default, relay K2 is configured to control a bypass contac-
tor {for full voltage functionality, see description of menus
[530])-[532] on page 85 for more information).

The use of a bypass contactor can be combined with any
start and stop method without any connection changes
being necessary. However, to use the motor protection func-
tions, the load monitor and the viewing functions in
bypassed state, the current transformers have to be moved
outside the softstarter. For this purpose an optional exten-
sion cable is available, see chapter 12. page 107 (Options)
for more information. Figures 49 - 51 below show a connec-
tion example.

If a bypass contactor is used, bypass operation must be ena-
bled in menu [340] for the softstarter to work properly.

0 [Sevne ]

3]4]0]3

Bypass
o|F|F l

Default: ofF

Range: ofF, on

oFF Bypass disabled

on Bypass enabled.
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For MSF-017 to MSF
250, see Fig 50. [ |
For MSF310 to MSF- u v [wlee
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| 03192
Fig. 49 Bypass wiring example MSF 310-1400.
T T2 T3 T T2 T3
1 Blue to ™1 Blue to 1 Blue to Blue to ]
terminal 75 terminal 76 terminal 75 terminal 76
N ~—¢
\,2 P2
Brown o Brown to Brown to Brown to
terminal 77 L] terminal 77 terminal 77 terminal 77 -
U \ w U \Y w
03F56-2 03-F57-2
Fig. 50 Current transformer position for Bypass on MSF-017 Fig. 51 Current transformer position for Bypass on MSF-310
to MSF-250. to MSF-1400.
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Power Factor Control PFC [341]

During operation, the softstarter continuously monitors the
load of the motor. Particularly when idling or when only
partially loaded, it is sometimes desirable to improve the
power factor. If Power Factor Control (PFC) is selected, the
softstarter reduces the motor voltage when the load is lower.
Power consumption is reduced and the degree of efficiency
improved.

[3[4[4)3

o(F|F

Power Factor Control PFC

Default: oFF

Range: OFF, on

OFF PFC disabled
on PFC enabled.

EMC Directive will not be complied with.
External measures will be necessary to meet
the requirements of the EMC Directive.

i CAUTION: If Power Factor Control is used, the

Fan continuously on [342]

This menu enables the internal fan to be switched on con-
tinuously. the default setting is for the fan only to run when
the softstarter heatsink is too warm. The lifetime of the fan
is increased by only running it when needed.

[3a]2)2

ol|F

J Fan continuously on

Default: OFF

Range: oFF, on

OFF Fan is controlled by the heatsink tempera-
ture

on Fan is running continuously.

8.8.1 Load monitor

The MSF 2.0 has a built-in load monitor, which continu-
ously supervises the motor shaft power. This means, the
process can easily be protected both from overload and
underload conditions. The load monitor funcrionality
includes both alarms and pre-alarms for overload (max
power) and underload (min power). While the max. and
min power alarms can be configured to affect operation
(OFF, Warning, Coast, Stop, Brake), the respective pre-
alarms only give an indication that an over- or underload sit-
uation may be close. The pre-alarm status is available on one
of the programmable relays K1 to K3 if so configured (see
description of the relays, menus [530] to [532] on page 85
for more information)

All load monitor alarms and pre-alarms are configured using
a delay time and an alarm margin. The alarm margin is cho-
sen as a percentage of nominal motor load. A max power
alarm will occur when the acrual power exceeds the normal
load plus the max power alarm margin and a min power
alarm will occur when the actual load is lower than the nor-
mal load minus the min power margin. Normal load is the
shaft power needed under normal operation conditions. The
default normal load is considered to be 100% of the nomi-
nal motor power. Depending on the dimensioning of the
motor with respect to the application, this value may need to
be adapted. Normal load can easily be adapted by using the
Autoset function in menu [411]. When an Autoser is per-
formed the actual motor shaft power will be measured and
stored to the Normal load.

A start delay can be configured to avoid faulty alarms due to
initial over- or underload situations at start.

Fig. 52 illustrates the load monitor functionality with an
example of a load curve.

If the operation has been interrupted due to a max or min
power alarm, a manual reser and a new start signal is needed
to continue operation. The reset and the start signal can be
given via control panel, remorcly or via serial communica-
tion depending on the control source chosen in menu [200].
Regardless of the chosen control source, it is always possible
to initiate a reset via control panel.

NOTE: A reset via control panel will never start the
motor.

8.8 Process protection

The MSF 2.0 softstarter is equipped with different functions
for process protection:

[400]-[413] Load monitor
[420] External alarm
(430]-(440) Mains protection

NOTE! The load monitor alarms are disabled during
deceleration.

NOTE: When using the load monitor, check that the
nominal motor power is set properly in menu [212].
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Min power pre-alarm [408) ¢
Min power alarm [410] l
r—————— Response time 3
03-F142-2

Fig. 52 Load monitor alarm functions

For max and min power alarms the following alarm actions
are available:

Off

The protection method is deactivated.

Warning

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
However, the motor is not stopped and operation continues.
The alarm message will disappear and the relay will be reset
when the fault disappears. The alarm may also be reset man-
ually.

Coast

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The motor voltage is automatically switched off. The motor

freewheels uncil it stops.

Stop

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The motor is stopped according to the stop settings in
menus [320] to [325).

Brake

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The brake function is activated according to the braking
method chosen in menu [323] and the motor is stopped
according to the alarm brake sectings in menus [326]
[327] (braking strength and braking time).

If the operation has been interrupted due to a max or min
power alarm, a reset signal and a new start signal are needed
to restart the motor. The reset and che start signal can be
given via control panel, remotely or via serial communica-
tion depending on the control source chosen in menu [200).
Regardless of the chosen control source, it is always possible
to initiate a reset via control panel.

NOTE: A reset via contro! panel will never start the
motor.
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Max power alarm [400]

In this menu max power alarm is enabled and a proper alarm
action is selected. The pre-alarm functionality for max
power is automatically enabled together with the max power
alarm.

07

Start delay power alarms

10’

el "

4|0 o o Default: 10s
[ s} Range: 1999s
Max power alarm (alarm cede 1-999 :I‘L:rrrlnielay for power alarms and pre-

Default: oFF

Range: ofFF, 1.2, 3, 4

ofF Max pawer alarm is disabled.
1 Warning

2 Coast

3 Stop

4 Brake

Min power alarm [401]

In this menu min power alarm is enabled and a proper alarm
acrion is selected. The pre-alarm functionality for min
power is automarically enabled together with the min power
alarm.,

Max power alarm margin [403]

This menu is available if Max power alarm is cnabled in
menu {400]. In this menu the max power alarm margin is
configured. The margin is selected as percentage of nominal
mortor pawer. A max power alarm will cecur if the acrual
motor shaft power exceeds the normal load (menu [412])
plus cthe chosen max power alarm margin for a longer time
periad than the max power alarm response delay set in menu

[404].

4033 T

Max power alarm margin

16

oFF’

Default: ofFF

Range: oFF 1,2 3 4

ofF Min power alarm is disabled.
1 Warning

2 Coast

3 Stop

4 Brake

Start delay power alarms [402]

This menu is available if max or min power alarm is enabled
in menu [400] or [401]. In chis menu the sart delay for the
power alarms and pre-alarms is selected. A starc delay is use-
ful for avoiding faulty alarms due ro initial over- or under-
load situarions. The start delay begins when a starr of the
motor is initiated.

4,01 7 o [Sewg ] Default 16%
0 Range: Q-100% of P,
Min power alarm (alarm code F7) 0200 Max power alarm margin

Max power alarm response delay [404]

This menu is available if max power alarm is enabled in
menu [400]. In this menu the response delay for the max
power alarm is configuted. A max power alarm will occur if
the actual motor shaft power exceeds the normal load (menu
[412]) ptus the max power alarm margin set in menu [403]
for a longer time period than the chosen max power alarm
response delay.

0 e ]
4,004/
Max power alarm response
O 5 delay
Default: 05s
Range: 013900s
0.1.20.0 Response delay for max power alarm.
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Max power pre-alarm margin [405]

This menu is available if max power alarm is enabled in
menu [400]. In this menu the max power pre-alarm margin
is configured. The margin is selected in percent of nominal
motor power. A max power pre-alarm will occur if the actual
motor shaft power exceeds the normal load (menu {412])
plus the chasen max power pre-alarm margin for a longer
time period than the max power pre-alarm response delay set
in mena (406]. The max power pre-alarm scarus is available
on onc of the programmable relays K1-K3 if so configured
{sec description of the relays, menus [530] o [532] for more
infarmation).

|40 7]0

¢
Min power pre-atarm margin
Default 8%
Range: 0-100% of P,
0-100 Min power pre-alarm margin.

ZCER

Max power pre-alarm margin

8

Min power pre-alarm response delay
[408]

This menu is available if min power alarm is enabled in
menu [401]. In this menu the response delay for min power
pre-alarm is configured. A min power pre-alarm will occur if
the actual motor shaft power is below the normal load
{menu (4}2]) minus the min power pre-alarm margin secin
menu [407] for a longer time period than the chosen min
power pre-alarm response delay.

Default 8%
Range: 0-100% of P,,
0-100 Max power pre-alarm margin.

Max power pre-alarm response delay
{4086]

This menu is available if max power alarm is enabled in
menu [400]. In this menu the respanse delay for max power
pre-alarm is configured. A max power pre-alarm will occur if
the actual mortor shaft power exceeds the narmal load {(menu
i412]) plus the max power pre-alarm margin set in menu
{405] for a longer time period than the chosen max power
pre-alarm response delay.

0 [Setig_|
[4[otel? :
Min power pre-alarm response
0 5 delay
Default: 05s
Range: 0.1-90.0s
0.1-90.0 Response delay far Min power pre-alarm.

[4]ofe)2

Max power pre-alarm response

Min power alarm margin [409]

This menu is available if min power alarm is cnabled in
menu {401]. In this menu the min power alarm margin is
configured. The margin is selected as a percentage of nomi-
nal motor power. A min power alarm will occur if the actual
motor shaft power is below the normal load (menu [412])
minus the chosen min power alarm margin for a longer time
period than the min power alarm response delay set in menu
(410].

O 5 delay
Default: 05s
Range: 01900s
0.1-900 Response delay for Max power pre-alarm.

Min power pre-alarm margin {407]

This menu is available if min power alarm is enabled in
menu [401]. In this menu the min power pre-alarm margin
is configured. The margin is sclected as a percentage of nom-
inal motar power. A min power pre-alarm will occur if che
actual moror load is below the nominal load {menu [412])
minus the chosen min power pre-alarm margin for a longer
time period than the min power pre-alarm respanse delay set
in menu [408). The min power pre-alarm status is available
on one of the programmable relays K2-K3 if so configured
(see description of the relays, menus [530] to [532] for more
informarion.

(4oj9)2

Min power alarm margin

|| 1]

Default 16%
Range: 0-100% of P,
G-100 Min power alarm margin.
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Min power alarm response delay (410]

This menu is available if min power alarm is enabled in
menu [401]. In this menu the response delay for min power
alarm is configured. A min power alarm will occur if the
actual motor shaft power is below the normal load (menu
(412]) minus the min power alarm margin set in menu
[409] for a fonger time period than the chosen min power
alarm response delay.

NOTE: When using the load monitor, check that the
nominal motor power is set properly in menu [212].

[4[1]2)° [Setting ]

Normal load
1,0 OJ

[41018 | Setting |

Min power alarm response delay

0[5

Default: 100%
Range: 0-200% of P,
0-200 Normat load

Default: 05s
Range: 0.1-90.0s
0.190.0 Response delay for Min power alarm.

Autoset [411]

This menu is available if max or min power alarm is enabled
in menu [400] or [401). The Autoset command performs a
measurement of the actual motor load and automatically sets

the normal load in menu [412].

To perform an Autoset, select YES, and press Enter during
normal operation. If Autoset has been executed successfully,
“SEt” is shown in the display for two seconds. After that
“no” is shown again. An Autoset can also be initiated via the
analogue/digital input, see description of menu [500] for
more information.

Output shaft power [413]

This menu is available if max or min power alarm is enabled
in menu [400] or (401]. The menu provides a read-out of
the actual shaft power. It can be used as input information
when the normal load is set manually.

o
4/1]3|¢
L q Output shaft power
Range: ] 0-200% of P,,

NOTE: Autoset is only allowed during full voltage
running.

0 [Multi Setting|
l4]1]4]2
Autoset
o)
Default: no
Range: no, YES
no No action
YES Autoset

Normal load [412]

This menu is available if Max or Min power alarm is enabled
in menu (400] or [401). Normal load is the shaft power
needed under normal opcration conditions. By default, Nor-
mal load is considered to be 100% of the nominal motor
power. Depending on the dimensioning of the motor with
respect to the applicacion, this value may need to be
adapted. Normal load can easily be adapted by using the
Autoset function in menu {411). Normal load is set as aper-
centage of nominal motor power.

8.8.2 External alarm [420]

The MSF 2.0 can generate an alarm according to the status
of an external signal. For a detailed description of the exter-
nal alarm functionality see section 8.9.5, page 89.

The following alternatives are available for external alarm:

Off

External alarm is deactivated.

Warning

Alarm message F17 is shown in the display and relay K3 is
activated (for default configuration of the relays) if the exter-
nal alarm input is opened. However, the motor is not
stopped and operation continues. The alarm message will
disappear and the relay will be reser when the external alarm
input is closed again. The alarm may also be reset manually.

Coast

Alarm message F17 is shown in the display and relay K3 is
activated (for default configuration of the relays) if the exter-
nal alarm inpur is opened. The motor voltage is auromati-
cally switched off. The motor frecwheels until it stops.

Stop

Alarm message F17 is shown in the display and relay K3 is
activated (for default configuration of the relays) if the exter-
nal alarm input is opened. The motor is stopped according
to the stop settings in menus [320] to [325].
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Brake

Alarm message F17 is shown in the display and relay K3 is
activated (for default configuration of the relays) if the exter-
nal alarm input is opened. The brake function is activaced
according to the braking method chosen in menu [323] and
the motor is stopped according to the alarm brake sertings in

menus [326] to [327] (braking strength and braking cime).

Spinbrake

The functionality for the spinbrake alternative is the same as
described above for the brake aleernative. However, if spin-
brake is chosen, braking can even be initiated from an inac-
tive state by opening the external alarm input. This means
the softstarter can catch a freewheeling motor and brake ic
down to standstill. The spinbrake alternacive is only availa-
ble for external alarm.

If the operation has been interrupted due to an external
alarm, a reset signal and a new start signal are needed to
restart the mortor. The reser and the start signal can be given
via control panel, remotely or via serial communication
depending on che control source chosen in menu (200].
Regardless of the chosen control source, it is always possible
to initiate a reset via concrol panel..

NOTE: A reset via control panel will never start the
motor.

[420]8

External alarm (alarm code F17)

olF|F

Default: oFF

Range: ofFF. 1,2, 3.4,5

oFF External alarm is disabled.
1 Warning

2 Coast

3 Stop

4 Brake

5 Spinbrake

8.8.3 Mains protection

The MSF 2.0 concinuously monitors the mains volcage.
This means the motor can easily be protected from over- and
undervoleages as well as from volcage unbalance conditions.
A phase reversal alarm is also available.

For mains protection the following alternatives are available:

Off

The protection method is deactivated.

Warning

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
However, the motor is not stopped and operation continues.

The alarm message will disappear and the relay will be reset
when the fault disappears. The alarm may also be resec man-
ually.

Coast

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The motor voltage is automatically switched off. The motor
freewheels until it stops.

Stop

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The motor is stopped according to the stop settings in
menus [320] o [325].

Brake

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays).
The brake function is activated according to the braking
method chosen in menu [323) and the motor is stopped
according to the alarm brake sectings in menus [326] to
(327] (braking strength and braking time).

An overvoltage, undervoltage or voltage unbalance alarm is
automatically reset when a new stare signal is given. 1f the
operation has been incerrupted due to a phase reversal alarm,
a reset signal and a new starr signal are needed to restart the
motor. The reset and the start signal can be given via control
panel, remocely or via serial communication depending on
the control source chosen in menu [200). Regardless of the
chosen control source, it is always possible to initiate a reset
via control panel.

NOTE: A reset via control panel will never start the
motor.

Voltage unbalance alarm [430]

In this menu voltage unbalance alarm is enabled and a
proper action is selccted.

430]8

Voltage unbalance alarm (alarm

o F F code F8)

Default oFF

Range: OFF. 1,2,3.4

oFF Voltage unbalance alarm is disabled.
1 Waming

2 Coast

3 Stop

4 Brake
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Unbalance voltage level [431]

This menu is available if voltage unbalance alarm is enabled
in menu {430). In this menu the maximum allowed voltage
unbalance level is selected. If the difference between any two
line voltages exceeds the chosen level for the response delay
time set in menu [432), a voltage unbalance alarm will accur
and the action selected in menu [430] will be executed.

Overvoltage level [434]

This menu is available if overvoleage alarm is enabled in
menu [433). In this menu the voltage level for an overvolt-
age alarm is sclected. If any line voltage exceeds the chosen
level for the response delay time set in menu [435], an over-
voltage alarm will occur and the action selected in menu

[433) will be executed.

o [Sowng | 0 Setwg
[4[3[4] [4[3[4] :
Voltage unbalance level [ Overvoltage level
Default 10% Default: 115%
Range: 2-25%of U, Range: 100-150% of U,,
2-25 Voltage unbalance level. 100-150 Overvoltage level

Response delay voltage level
unbalance alarm [432]

This menu is available if voltage unbalance alarm is enabled
in menu [430]. In this menu the response delay for volage
unbalance alarm is selected. If the difference between any
wwo line voltages exceeds the level set in menu [431] for the
chosen response delay time, a voltage unbalance alarm will
occur and the action selected in menu [430) will be exe-
cuced.

Response delay overvoitage alarm
[435]

This menu is available if overvoltage alarm is enabled in
menu [433). In this menu the response delay for overvoltage
alarm is selected. If any line voltage exceeds the level set in
menu [434] for the chosen response delay time, an overvolt-
age alarm will occur and the action selected in menu [433)
will be executed.

|43 5]8

Response delay overvoltage

1 alarm

o Cseme ]
4312)¢
Response delay voltage
[ 1 ’ unbalance alarm
Default: 1s
Range: 1-90s
1-90 Response delay for voltage unbalance alarm.

Overvoltage alarm [433]

In chis menu overvoltage alarm is enabled and a proper
action is selected.

Default: 1s
Range: 1-80s
1-80 Response delay for overvoltage alarm.

Undervoltage alarm [436]

In this menu undervoltage alarm is enabled and a proper
action is selected.

o 43/6)g g
4|33 o)
o)
ov i | " d Undervoitage alarm (alarm code
Fg;ervo age alarm (alarm code o F ’ F10)
o|lF|F
Default: FF
Default OFF ctau °
Range: oFF 1.2.3.4 Range: OFF.1.2.3.4
oFF Overvoltage alarm is disabled. ofF Undervoltage alarm is disabled.
1 Warning 1 Warning
2 Coast 2 Coast
3 Stop 3 Stop
4 Brake 4 Brake
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Undervoltage level [437]

This menu is available if undervoltage alarm is enabled in
menu [436]. In this menu the voltage level for an undervolt-
age alarm is sclected. If any line voltage is below the chosen
level for the response delay time set in menu [438), an und-
ervoltage alarm will occur and the action selected in menu

[436] will be executed.

0 e 1
4 3|7 0
Undervoltage level
Default: 85%
Range: 75-100% of U,
75-100 Undervoltage level

Response delay undervoltage alarm
(438]

This menu is available if undervoltage alarm is enabled in
menu [436]. In this menu the response delay for undervolt-
age alarm is selected. If any line voltage is below the level sec
in menu [437] for the chosen response delay time, an under-
voltage alarm will occur and the action selected in menu

[436) will be executed.

|438]O
(0]

Response delay undervoltage

1 ’ alarm

Default 1is
Range: 190s
1-90 Response delay for undervoltage alarm

Phase sequence [439]

In this menu the actual phase sequence is shown.

NOTE! The actual phase sequence can only be shown
with a motor connected.

1439]0
(o]

Phase sequence

LI- |- |-

Phase reversal alarm [440]

In this menu phase reversal alarm is enabled and a proper
action can be chosen. The softstarter will detect the phase
sequence prior to each start accempt. If the actual phase
sequence does not match the phase sequence stored during
activation of phase reversal alarm, the action chosen in this
menu will be executed. If alternative 2 (Coast) is chosen, no
start will be performed if the wrong phase sequence is
decected.

To activate phase reversal alarm, a motor has to be con-
nected and the mains voltage has to be switched on. This
means activation of phase reversal alarm can eicher be done
in stopped state with the mains contactor switched on man-
ually or during full voltage running.

[4]a]0]2

Phase reversal alarm (alarm

o F F code F16)
Default: oFF
Range: oFF, 1,2
oFF Phase reversal alarm is disabled.
1 Warning
2 Coast

NOTE! The actual phase sequence can be viewed in
menu [439].

Range: L123,L321
L123 Phase sequence L1, L2, L3
L321 Phase sequence L3, L2, L1
L--- Phase sequence can not be detected
76 Functiona!l description Emotron AB 01-4135-01r1
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8.9 1/0 settings

In this section the programmable inputs and outputs are

described.
[500]-[513] Input signals
[520}-{534)} Output signals

A connection example using most of the available in- and
outputs is shown in Fig. 53.

This section includes also derailed descriptions of the follow-
ing functions:

«  Stard/stop/reser command functionalicy
+  Starc right/left funcrionality
*  External alarm funcrionalicy

* External control of parameter set

8.9.1 Input signals

The MSF 2.0 has one programmable analogue/digital input
and four programmable digital inputs for remote control.

Analogue/digital input [500]

The analogue/digital input can cither be programmed for
analog or digital functionalicy. The following alternatives are
available when using the input for digital signals:

Rotation sensor

An external rotation sensor can be used for the braking fune-
tions. [f the analogue/digiral input is configured for rotation
sensor functionalicy in menu [500], braking will be deacri-
vated if the number of edges chosen in menu [501] is
detected on the input.

Slow speed

This alternative is used for slow speed controlled by an exter-
nal signal (see the description of slow speed and jog func-
tions in section 8.7.4, page 63 for more informacion). If the
number of edges set in menu [501] is detected on the input,
slow speed at start or stop will be finished.

Jog Forward

With this alternative, slow speed in forward direction can be
activated via the analogue/digital inpuc. Slow speed will be
active as long as the inpuc signal is high. See the description
of slow speed and jog funcdions in section 8.7.4, page 63 for
more information. Note that "JOG" forward has to be ena-
bled in menu [334) 1o use this funcrion.

Jog reverse

With chis alternative, slow speed in reverse direction can be
activated via the analogue/digital input. Slow speed will be
active as long as the inpue signal is high. See che description
of slow speed and jog functions in section 8.7.4, page 63 for
more information. Note that "JOG" reverse has 1o be cna-
bled in menu [335} to use this funcrion.

Autoset

When the analogue/digital input is configured for Autoset, a
rising edge on the input will initiate an Autoser. Note thar
an Autoset only can be performed during full voltage run-
ning. See description of load monitor functionaliry in sec-
tion 8.8.1, page 69 for more information

The following alternatives are available when using the input
for analogue signals:

Analogue start/stop: 0-10 V/0-20 mA or

2-10 V/4-20 mA;

The analogue/digital input is used for the reference signal
which controls analogue stare stop. Tivo signal ranges

{0-10 ¥/0-20 mA or 2-10 V/4-20 mA) can be chosen. Ana-
logue start/stop is activated if alternative 6 or 7 is chosen in
menu [500]. See the description of Analogue start/stop on
page 79 for more information.

R

olF

1 Analogue/digital input

Default aofF

Range: oFF, 1-7

offF Analogue/digital input disabled

Digital, Rotation sensor

Digital, Slow speed

Digital, Jog forward

Digital, Jog reverse

Digital, Autoset

Analpgue start/stop: 0-10 V/0-20 mA

~| O O] b W] O] =

Analogue start/stop: 2-10 V/4-20 mA
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A4 —H4 ———3

0102PE

L1 L2 L3PE

11 12 13 14

1 Analogue
4] reference

,l,

Dlﬂginpm

digital
in

Relay outputs

PTC input

69 70
1 19 75 716 77
COmm—mnC—
Measuring

15 6 17 18
Parameter set

:
g

Analogue/ Analoguc Dig@ inputs
out

03fi182

Fig. 53 Connection example when using the digital and analogue inputs and outputs

Digital input
The analogue/digital input is used as a digital input if one of

alternatives 1-5 in menu [500] is selected. Jumper J1 has to
be set for voltage contro!, which is the default serting.

The inpucsignal is interpreted as 1 (high) when the input
voltage exceeds 5 V. When the input voltage is below 5 V the
input signal is interpreted as O (low). The input signal can be
generated using the internal control supply voltage by con-
necting a switch becween terminal 14 (analogue/digical
inpuc) and 18 (supply voltage to terminals 14, 16 and 17).

[N
b
[IXN
(s 4]

]

&1

Fig. 54 Wiring for digital input signal.

Digital input pulses [501]

This menu is available if the analogue/digital input is pro-
grammed for digital input signals for rotation sensor (alter-
native 1) or for slow speed (alternative 2) in menu [500]). In
this menu the number of edges is chosen to deactivate the
braking function or the slow speed function respectively. .

NOTE: All edges, both positive and negative transitions,
will be counted.

5
5/011| g
Digital input pulses
Default: 1
Range: 1-100
1-100 Number of edges
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Analogue input

The analogue/digital input is used as an analogue input if
one of alcernatives 6-7 in menu [500) is selected. In this
case, the input can be configured for voltage or current sig-
nal using jumper J1 (see Fig. 55). By default jumper J1 is set
to voltage signal. According to the chosen alternative in
menu [500], the signal will be interpreted as 0-10 V/

0-20 mA or 2-10 V/4-20 mA (sce Fig. 56).

[502] for a longer time than the analogue start/stop delay
time set in menu [504]. A stop will be performed if the ref-
crence signal exceeds the analogue start/stop off-value cho-
sen in menu [503] for a longer time than the analogue start/
stop delay time set in menu [504).

[ | 14 15
J1 . °

Analogue/digital
input

03-F131-2

NOTE: If the selected analogue start/stop on-value is
bigger than or equal to the off-value, a leve! above the
on-value at the analogue input will cause a start. A value
below the off-value will in this case cause a stop.

The start/stop LED on the front of the MSF will be flashing
if the sofestarter is in standby mode waiting for an analogue
start.

Fig. 55 Wiring for analogue/digfilal input and setting of J1 for

analogue current or voltage control.

k .
100% 4= — — — — — — — — — — —
f
|
75% 1 !
|
0-20mA |
O-10v I
50% |
f
I
26% | |
4-20mA
2.20v |
|
| input
0 4mA 2oma | Send
2v 10V
03-F136-2

Warning: A flashing start/stop LED is indicating standby
mode - e.g. waiting for an analogue start. The motor may
be started automatically at a moment’s notice

Analogue start/stop on-value [502]

This menu is available if analogue start/stop is activated in
menu [500] (alternative 6 or 7). If the reference signal on
the analogue/digical input is below the chosen on-level fora
longer time than the analogue start/stop delay time chosen
in menu [504], a start will be performed..

NOTE: If the selected analogue start/stop on-value is
bigger than or equal to the off-value, a level above the
on-value at the analogue/digital input will cause a start.

NOTE: An analogue start will only be performed if the
softstarter has been set to standby mode by a valid start
signal via remote control or serial communication.

Fig. 56 Analogue inpu:

Analogue start/stop

Starts and stops can be performed according to a process sig-
nal on the analogue/digiral input. This means thate.g. the
operation of a pump may be controlled according to a flow
signal.

Analogue start/stop is available if remote control or serial
communication control is chosen in menu [200] (alterna-
tives 2 or 3).

The analogue start/stop on-value is chosen as a percentage of
the input signal range. This means, if the analogue/digital
input is configured for 0-10 VDC/0-20 mA (alternative 6 in
menu [500]), 25% corresponds to 2.5 V or 5 mA. If the
analogue/digital input is configured for 2-10 VDC/4-20 mA
(alternative 7 in menu [500]), 25% corresponds to 4 V or

8 mA.

|502°

Analogue start/stop on-value

2[5

NOTE: Analogue start/stop is not available if control
panel is chosen as control source in menu [200]
(alternative 1).

Default: 25%
Range: 0-100% of input signal range
0-100 Analogue start/stop on-value.

If a start signal is given via remote or serial communication
(according to the secting in menu [200]), the softstarcer will
check the reference signal on the analogue/digical signal. A
start will be performed if the level of the reference signal is
below the analogue start/stop on-value chosen in menu
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Analogue start/stop off-value [503]

This menu is available if analogue start/stop is activated in
menu [500] (alcernatives 6 or 7). If the reference signal on
the analogue/digital input exceeds che chosen off-level for a
longer time than the analogue start/stop delay time chosen
in menu [504], a stop will be performed.

NOTE: If the selected analogue start/stop off-value is
less than or equal to the on-value, a level below the off-
value at the analogue/digital input will cause a stop.

NOTE: A stop will also be performed if the softstarter
receives a stop signal via remote control or serial
communication.

1111213
D]
2
1 02 g i E
Digital inputs le=o1v)
.~)
EI‘ > 22123
SIETE
16 | 17 | 18 celebiogy 48 |B18(elal
1 1 lu(\f)
3 4
Digital inputs 03F135.2

The analogue start/stop off-value is chosen as a percentage of
the inpuc signal range. This means if the analogue/digical
inpuc is configured for 0-10 V / 0-20 mA (alcernative 6 in
menu [500]), 25% corresponds to 2.5 V or 5 mA. If the
analogue/digital input is configured for 2-10 V / 4-20 mA
(alcernative 7 in menu {500]), 25% corresponds o 4 V or

8 mA.

ToT31°
5/0/3|¢

Analogue start/stop off-value

715

Default: 75%
Range: 0-100% of input signal range
0-100 Analogue start/stop off-value.

Analogue start/stop delay time [504]

This menu is available if analoguc start/stop is activated in
menu [500] (alternatives 6 or 7). In this menu the delay
time for starts and stops caused by the analogue reference
signal is set.

|504]8

Fig. 57 Wiring for digital inpurs 1-4.

The four digital inputs are clectrically identical. The digital
inputs can be used for remote control of start, stop and reset,
for choice of parameter ser and for external alarm.

Stop signal
If cemote control is chosen in menu [200] (alcernative 2),
one digital input has to be programmed as stop signal.

NOTE: No starts will be allowed if the input set for stop
signal is open or if no input is configured for stop signal.

If the motor is running a stop will be performed according
to the stop settings in menus [320] to [325] as soon as the
input configured for stop signal is opened. If more than onc
input is configured for stop signal, opening onc of these will
lead to a stop. Accordingly no starts will be allowed if any of
these inputs is open.

Start and reset signal

The digital inputs can be configured for several different
starc signals (stare, starc R or starc L signal). Closing any
inpuc, which is configured for starc, will scarc the motor.
Moreover, a rising edge on any input configured for starc is
interpreced as a resec signal.

NOTE: If more than one digita! input is configured for any
of the start signals (start, start R or start L), closing
more than one of these inputs at the same time will lead
to a stop. However, if several digital inputs are
configured for the same start functionality, e.g. start R,
closing any of these inputs will lead to a start.

Analogue start/stop defay time
1ic
L[]
Default: 1s
Range: 1-999 s
1-999 Delay time for analogue start/stop
Digital inputs

The MSF 2.0 has four programmable digical inputs. The
four inputs and their correspanding control supply termi-
nals are shown overleaf in Fig. 57.

Naturally the softstarter has no way of controlling the
motor’s running direction internally. However, if cwo mains
contactors — onc for each phase sequence — arc used, thesc
can be controlled by the softstarter using the programmable
relays. The settings for the programmable relays in menus
(530] to [532] correspond to the differenc start signals,
which can be chosen for che digital inputs. In this way dif-

ferent running directions for the motor can be chosen.
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Example

1. If only ane running dircetion is used, digital inpuc 1 can
be configured for searc signal and digiral input 2 for stop
signal (defaule seccing). In this case relay K1 may be con-
figured for operation (default setting) and can control
the mains relay. When digital inputs 1 and 2 are clased,
the mains contactor will be activated and the mortor will
start. When digital input 2 is opened the moror will
stop. The mains contactor will be deactivated after the
stop has been finished.

2. If two running directions are desired, digiral input 1 can
be configured for start R, digital input 2 for stop and
digiral input 3 for start L. Relay K1 controls the mains
contaceor for running in right direction and may be con-
figured for Operation R. Relay K2 controls the mains
contactar with the opposite phase sequence for running
in left direction and may be configured for Operation L.
In this case closing digiral inputs 1 and 2 {start right
command) will lead to activation of the mains contactor
for running in right direction and the motor will start in
right direction. Opening digital inpuc 2 will lead to 2
stap; the mains contactor for running right will be deac-
tivated after the stop has been finished. Closing digital
inputs 2 and 3 (while digiral inpur 1 is open) will lead 1o
activation of the mains contactor for running in teft
direcrion and the moror will starc in left direetion.

For more information see the description of the start right/
left functionality in section 8.9.4, page 87.

Digital input 1 function [510]

In chis menu the function for digital inpuc 1 {terminal 11) is
selected.

5 1‘0 g
Digital input 1 function
1
Default: 1
Range: ofF, 12 3.4.56,7
oFF Digjtal input 1 is disabled
1 Start signal
2 Stop signal
3 Paramater set, input 1
4 Parameter set, input 2
i) External alarm signal
6 Start R signat
7 Start L signal

Digital input 2 function [511]

In this menu the function for digital input 2 (terminal 12) is
selecred.

0
External alarm E—) 1 llo
The digital inputs can be configured as external alarm o .
inputs. Ifan input configured for external alarm is opened, Digital input 2 function
the action chosen in menu [420] for external alarm is per- i 2
formed. See description of the external alarm functionalicy
in section 8.9.5, page 89 for more information. Default: 2
Range: Off, 1.2.3. 45 6.7
NOTE: If more than one digital input is configured for oFF Digital input 2 is disabled.
external alarm, opening any of these will lead to an -
external alarm, 1 Start signal
2 Stop signal
Parameter set 3 Parameter set, inpul 1
This configuration enables choice of parameter set by an 4 Parameter set, input 2
external signal. See description of external cantrol of param- 5 External alarm signal
cter set in section 8.9.6, page 90 for more information. 5 Start R signal
7 Start | signal
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Digital input 3 function [512]

In chis menu the function for digical input 3 (terminal 16) is
selected.

selection is made by jumper J2 on the control board. The
default setting for ]2 is voltage signal according to Fig. 58.

-
R 1 o @ —
0 1

Inul e f
Digital input 3 function
)2 + - R I
:ﬂ EEEN EaR e =)
Default: 3 03-F46-2
Range: OFF,1,2,3,4,5,6,7 Fig. 58 Wiring for analogue outpus and serting of J2 for ana-
oFF Digital input 3 is disabled. logue current or voltage signal.
1 Start signal
> Stop signal Analogue output [520]
3 Parameter set, input 1 Ix‘1d:his menl.fl t:c a.nalac;guc outp:t m.n' bc;ct to provide
2 Parameter Sot. input 2 cither one of the signal ranges shown in Fig. 59.
5 External alarm signal
6 Start R signal A
7 Start L signal 100% K N T T T TTT T |
N\ 20-4mA [
.. . . } 10-2v I
Digital input 4 function [513] 75% 1 Ia\ \Q |
In this menu the function for digital input 4 (terminal 17) is 11’833\/\ NN [
\
selected. 50% | [
\ !
0-20mA
: AN
|5/1]3] \
o) 25% | \ [
420mA N [
Digital input 4 function 2-10v A\
I !
4 N Outewst
0 4mA 0ma @
2v 10V
Default: 4 03-F138-2
Range: OFF, 1,2,.3.4,5.6.7 Fig. 59 Analogue ouspus
OFF Digital input 4 is disabled.
1 Start signal 5o O]O
2 Stop signal O
3 Parameter set, input 1 ) Analogue output
4 Parameter set, input 2
. olF |F
5 External alarm signal
6 Start R signal Default oFF
7 Start L signal Range: OFF, 1,2,3.4
OFF Analogue output is disabled.
8.9.2 Output signals 1 Analogue signal 0-10 V/0-20 mA
The MSF 2.0 has one programmable analogue output and 2 Analogue signal 2-10 V/4-20 mA
three programmable relays. 3 Analogue signal 10-0 vV/20-0 mA
4 Analogue signal 10-2 V/20-4 mA

Analogue output

The analogue output can present current, voltage, shaft
power and torque for connection to a recording instrument,
PLC etc. The external device is connected to terminals 19
(+) and 15 (-) according to Fig. 58 below. The analogue out-
put can be configured for voltage or current signal. The
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Analogue output function [521]

This menu is available if the analogue output is enabled in
menu [520] (alternatives 1-4). In this menu the desired out-
put function is chosen.

S

Analogue output function

1

500% - — — — — — — — — — — —

[522]=50
(523]=500

(522)=0

[523)=100
100% 4 - — — — — — — —
50% |
\ Output
+— signal
Q/4mA 20mA signa
0/2v 0v
03-F139-2

Default: 1

Range: 1.2.3.4

1 RMS current
2 Line voltage
3 Shaft power
4 Torque

The scaling of the analogue output is reset to the default val-
ues (0-100%) if a new output value is chosen in menu

(521].

Analogue output scaling

By dcfault the scaling of the analogue output corresponds to
Fig. 60. In this case the signal range of the analogue output
chosen in menu [520] corresponds to 0 to 100% of the
nominal motor current I, the nominal motor veltage U,,,
the nominal motor power P or the nominal motor torque
T, respectively.

Example

If 0-10 V / 0-20 mA is chosen in menu [520] (alternative 1)
and RMS current is chosen as output value in menu (521]
(alternative 1), a current of 100% of the nominal motor cur-
rent gives 10 V or 20 mA at the analogue outpuc. A current
of 25% of the nominal motor current gives 2.5 Vor 5 mAat
the analogue outpuc.

The scaling of the analogue output may be adapted for

higher resolution or if values above the nominal values arc to
be monitored. The scaling is done by choosing a minimum
scaling value in menu [522] and a maximum value in menu

[523]). An example for a different scaling is shown in Fig. 60.

Fig. 60 Scaling of analogue outpus

With the scaling for wide range (menu [522}=50 and menu
[523}=500) according to the example in Fig. GO the follow-
ing will apply.

If 0-10 V/0-20 mA is chosen in menu [520] (alcernative 1)
and RMS current is chosen as output value in menu [521)
(alternative 1), a current of 100% of the nominal motor cur-
rent gives approximately 1.1 V or 2.2 mA at the analogue
output.

Scaling analogue output, min [522]

This menu is available if the analogue output is cnabled in
menu [520]. In this menu the minimum value to be shown
at the analogue output is chosen. The value is chosen in per-
centof I, Uy, P, ar T, according to the output value cho-
sen in menu [521].

(0] Setting
151212 [==te ]
Scaling analogue output, min
Default 0%
Range: 0-500%
0-500 Minimum output value

NOTE: The minimum value for scaling the analogue
output is reset to the default value 0% if a new output
value is chosen in menu [621].
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Scaling analogue output, max [523]

This menu is available if the analogue output is enabled in
menu [520]. In this menu the maximum value to be shown
at the analogue output is chosen. The value is chosen as a
percentage of I, Uy, P, or T, according to the outpur value
chosen in menu [521].

5’2!30

0

Scaling analogue output, max

1|00

Default: 100%
Range: 0-500%
0-500 Maximum output value.

NOTE: The maximum value for scaling the analogue
output is reset to the default value 100% if a new output
value is chosen in menu [521].

grammed to react only to onc specific power alarm or pre-

alarm (11 - 14).

With setting All alarms (15) the relay will be activated for
any alarm. As the power pre-alarms are not considered to be
real alarms, the relay will noc reacc to those. With alternative
16 chosen, even the power alarms are excluded. When
External alarm (17) is chosen, only an External alarm will
activate the relay. With setting 18, Autoreset expired, the
relay will be activated when an additional fault occurs after
the maximum allowed number of autoreset attempts have
been executed. This may indicate that external help is
needed to rectify a re-occurring fault (sce description of
Autoreset in section 8.5, page 52 for detailed information).
With alternative 19 the relay will indicate all alarms which
need a manual reset. This includes all alarms which are not
solved with an automatic Autoreset, ¢.g. all alarms for which
Autoreset is not enabled and each alarm occurring after the
maximum allowed number of autoreset attempts has been

Programmable relay outputs
The softstarter has three built-in relays, K1, K2 and K3. All
three relays are programmable.

For relay K1 (terminals 21 and 22) and K2 (terminals 23
and 24) the contact function can be programmed in menus
(533} and [534] respectively to be normally open (NO) or
normally closed (NC). Relay K3 is a change-over relay with
three terminals (31-33), the NO functionality is available
berween terminals 31 and 32, NC functionality between ter-
minals 32 and 33.

The relays can be used to control mains contactors or a
bypass contactor or to indicate alarm conditions. As illus-
trated in Fig. 61 overleaf, the Operation setting (alternative
1) should be chosen to activate the mains contactor both
during start, full voltage operation and stop. If a by-pass
contactor is used, this can be controlled by a relay wich the
secting Full voltage (2). The settings Run (5) and Brake (4)
are used when reverse currenc brake is chosen as stop
method. In this case one relay has to be configured for Run
and will control the mains contactor during the start and
during full voltage operation. Another relay has to be config-
ured for Brake and will control the contactor with reversed
phase scquence during braking. For security reasons the relay
configured for Brake will not be activated until after a time
delay of 500 ms after deactivation of the relay configured for
Run.

The sectings Run R, Run L, Operation R and Operation L
are used for the start right/left funcrionality. Consule section
8.9.4, page 87 for more information.

Different alarms can also be indicated on the relay outputs.
With the setting Power pre-alarms (alternative 3), both a
Max power pre-alarm or a Min power pre-alarm occurring
will activate the relay. When Power alarms (10) is chosen asa
serting, both a Max power alarm or a Min power alarm will
activate the relay. If so desired, the relays can instead be pro-

executed.
Motor
voitage Time
operation Time
Full voltage Time
Run Time
Brake
RN T
Start Full Stop 03-F140-2
time voltage ' time
delay
01s

Fig. 61 The relay functions for operation, run and full voltage.
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Relay K1 [530]

In chis menu the function for relay K1 (terminals 21 and 22)
is chosen.

Relay K2 [531]

In this menu the function for relay K2 (terminals 23 and 24)
is chosen.

0 [CSeung ] 0 [CSeung ]
5| 3| 0 0 | Setting | 5 3’ 1 °
Default 1 Default 2
Range: offF, 1-19 Range: off, 1-19
oFF Relay inactive ofF Relay inactive
1 Operation 119 See menu “Relay K1 [530}]" for setting
2 Full voltage aiternatives.
3 Power pre-alarms
4 Brake NOTE: If relay K2 is chosen to be inactive (oFF), the relay
state is determined by the contact function in menu
5 Run [534)
6 Run R
7 RunL .
_ WARNING: When reverse current brake is
8 Operation R activated by changing the settings in menu
9 Operation L [320] (stop method), [323] (braking method)
10 Power alarms ) or [326] (alarm brake stre.ngth), relay.K2 is
automatically set for Brake (4). If a different setting is
11 Max power alarm desired for the specific application, the relay setting has
12 Max power pre-alarm to be changed afterwards.
i3 Min power alarm
ia Min power pre-alarm Relay K3 [532]
15 Al alarms (except power pre-alarms) In this menu the function for relay K3 (terminals 31-33) is
16 All alarms (except power alarms and pre- chosen.
alarms)
17 External alarm -
0
18 Autoreset expired LS 3 2] (0]
19 All alarms which need manual reset -
Relay K3
NOTE: If relay K1 is chosen to be inactive (oFF), the relay [ 1 5 ‘
state is determined by the contact function in menu Defaulc 15
[633].
Range: off, 1-19
ofF Relay inactive
WARNING: When reverse current brake is - — -
activated by changing the settings in menu 1-19 See menu Relay K1 [530]" for setting
'[320] (stop method), [323] (braking method) alternatives.
or [326] (alarm brake strength), relay K1 is
automaticatly set for Run (5). If a different setting is
desired for the specific application, the refay setting has
to be changed afterwards.
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K1 contact function [533]

In this menu the contact function for relay K1 can be cho-
sen. The available alternatives are Normally open (1=Clos-
ing on relay activation) and Normally closed (2=Opening on
relay activacion).

0 eting ]
51332 .
K1 contact function
Default: 1
Range: 1.2
1 Normally open (N.O.)
2 Normally closed (N.C.)

Serial communication

For description of the stare, stop and reset commands via
serial communication sec the operadion instruction supplied
with this opdon.

Remote control

When remote conurol is chosen in menu [200], the digital
inputs are used to start and stop the motor and to reset
upcoming alarms. In the following sections different possi-
bilities for connecting the digital inputs are described. For
the following explanations the following sertings are
assumed:

Menu Description Setting
510 Digjtal input 1 (terminal 11) | Start signal (1)

K2 contact function [534]

In this menu the contact function for relay K2 can be cho-
sen. The available alternatives are Normally open (1=Clos-
ing on relay activation) and Normally closed (2=Opening on
relay activadion).

511 Digital input 2 (terminal 12) | Stop signa! (2)

2-wire start/stop with automatic reset
at start

0 [Setting ]
|5/3]4/3
‘ K2 contact function
Default 1
Range: 1.2
1 Normally open (N.O.)
2 Normally closed (N.C.)

111213

t YU(V)
Start/
Reset

11 12|13

03-F32-2

8.9.3 Start/stop/reset command
functionality

Starting/stopping of the motor and alarm reset is done cither
from the contro! panel, through the remote control inputs
or through the serial communicacion interface depending on
the control source chosen in menu [200].

To start and stop from the control panel, the “START/
STOP” key is used.

To reset from the contro! panel, the “ENTER 1 /RESET”
key is used.

Regardless of the chosen control source, it is always possible
to initiate a reset via the control panel.

NOTE! A reset via the control panel will never start the
motor.

Fig. 62 2-wire connection of terminals for start/stoplautomatic
reset as start

An external switch is connected berween terminals 12 and
13 and a jumper is connected between terminals 11 and 12.

Start

Closing terminal 12 to terminal 13 will give a start com-
mand. If terminal 12 is closed to terminal 13 at power up, a
starc command is given immediately (automatic scart at
power up).

Stop

Opening terminal 12 will give a stop command.

Reset
When a start command is given there will automacically be a
reset.
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2-wire start/stop with separate reset

1111213

111213

03-F33-2

Fig. 63 2-wire connection of terminals for start/stop/separate
reset

One external switch is connected berween terminals 11 and
13 and a second switch is connected berween terminals 12
and 13.

Start

Closing terminals 11 and 12 to terminal 13 will give a start
command. If terminals 11 and 12 are closed at power up, a
start command is given immediately (automatic starc ac
power up).

Stop
Opening terminal 12 will give a stop command.

Reset

When terminal 11 is opened and closed again a resec is
given. A reset can be given both when the motor is running
and when it is stopped.

3-wire start/stop with automatic reset
at start

The connection berween terminal 11 and 13 is normally
open and the connection berween terminal 12 and 13 is nor-

mally closed.
Start

Closing terminal 11 momentarily to terminal 13, will give a
start command. There will not be an automatic start at
power up as long as terminal 11 is open.

Stop

To stop, terminal 12 is momentarily opened.

Reset
When a starc command is given there will automacically be a
reset.

8.9.4 Start right/left functionality

The digital inputs can be configured to enable starting a
motor in two differenc directions in combination with the
programmable relays K1 and K2. A connection example is
shown in Fig. 65. For the following description of the start
right/left funcrionality, the following settings for the digital
inputs are assumed.

Menu Description Setting

510 Digita! input 1 (terminal 11) | Start R signal (6)

511 Digital input 2 (terminal 12) | Stop signal (2)

512 Digjtal input 3 (terminal 16) | Start L signal (7)

111213

03-F34-2

Q-Pulse Id TMS1013

Fig. 64 Connection of terminals for start/stop/reset

An external switch is connected berween terminals 11 and
13 and a second switch is connected berween terminals 12

and 13.
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L1
L2
L3
re
non| 0
\__\'___——--__- _____ I |
LN\ AR I R |

T1T27T3 PE
OO

L1L213PE 0102PE 2 K122l 23 K224I

Start Right /
Reset

11 12 13 16 17 18
kﬂ Stop l

Start Left /
Reset

03-F106-2

Fig. 65 Connection for start right/left

The configuration of the relays depends on the application's
requirements. For applications which do not use the reverse
current brake functionality, the following settings may be
used.

Menu Description Setting
530 Relay K1 (terminals 21 and 22) | Operation R (8)
531 Relay K2 (terminals 23 and 24) | Operation L (9)

With these settings the functionality is as follows:

If terminals 11and 12 are closed to terminal 13 while termi-
nal 16 is open, the mains contactor for running in right
direction will be activated by relay K1 and the motor will
start in right direction. If terminal 12 is opened, a stop
according to the stop sertings in menus [320] to [325] will
be performed. When the stop is finished, the mains contac-
tor for running right will be deactivated by relay K1.

If terminal 12 is closed to terminal 13 and terminal 16 is
closed to cerminal 18 while terminal 11 is open, the mains
conractor for running in left direction will be activated by
relay K2 and the motor will start in left direction. If terminal
12 is opened, a stop according to the stop settings in menus
[320] to [325] will be performed. When the stop is finished,
the mains contactor for running left will be deactivated by
relay K2.

If both scarc terminals (11 and 16) are closed to their respec-
tive supply voltage at the same time, a stop is performed in
the same way as described above. In this case no start will be

allowed.

A motor can be reversed from right to left direction as fol-
lows: When the motor is running in right direction, termi-
nal 11 is opened. Terminal 16 is then closed to terminal 18.
In this case the voltage to the motor is switched off and the
mains contactor for running right is deactivated by relay K1.
After a time delay of 500 ms the mains contactor for run-
ning left will be activated by relay K2 and a start in left
direction will be performed. The motor can be reversed
from running left to running right in the same way by open-
ing terminal 16 while running left and then closing terminal
11.

the motor is reversed from running at full speed
in one direction to running at full speed in the
opposite direction.

f CAUTION: Very high currents can arise when
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WARNING: If configured according to the

description above, relays K1 and K2 will

never be activated at the same time. There is

a time delay of 500 ms for the change-over
between the relays. However, if the relays are not
configured properly, they may be activated at the same
time.

For applications which use the reverse current brake func-
tionality, the following settings for the relays may be used.

Menu Description Setting
530 Relay K1, (terminals 21 and 22)| Run R (6)
531 Relay K2 (terminals 23 and 24)| Run L (7)

With these settings the functionalicy is as follows:

If terminals 11and 12 are closed to terminal 13 while termi-
nal 16 is open, the mains contactor for running in right
direction will be activated by relay K1 and the moror will
star in righe direction. If terminal 12 is opened the voltage
to the motor is switched off and the mains contactor for
running right is deactivated by relay K1. After a time delay
of 500 ms the mains concactor for running left will be acti-
vated by relay K2 and the reverse current brake will brake
the motor to standstill. When the stop is finished, the mains
contactor for running left will be deactivated by relay K2.

If terminal 12 is closed to terminal 13 and terminal 16 is
closed to terminal 18 while terminal 11 is open, the mains
contactor for running in left direction will be activated by
relay K2 and the motor will start in left direction. If terminal
12 is opened the voltage to the motor is switched off and the
mains concactor for running left is deacrivated by relay K2.
Afrer a time delay of 500 ms the mains contacror for run-
ning right will be activated by relay K1 and the reverse cur-
rent brake will brake the motor to standstill. When the stop
is finished, the mains contactor for running right will be
deactivated by relay K1.

If both stare terminals (11 and 16) are closed to their respec-
tive supply voleage at the same time, a stop is performed in
the same way as described above. In this case no start will be

allowed.

A motor can be reversed in the same way as described above
for applications which do not use the reverse current brake
funcrionaliry.

NOTE: When reverse current brake is activated by
changing the settings in menu [320] (stop method),
[323] (braking method) or [326] (alarm brake strength),
relay K1 is automatically set for Run (5) and relay K2 is
automatically set for Brake (4). To use the startright/
left functionality in combination with reverse brake, the
refay settings have to be adapted as described above
once reverse current brake has been enabled.

8.9.5 External alarm functionality

The external alarm functionaliry is used to generate an alarm
depending on the state of an external alarm signal. Each of
the digital inpucs can be configured for external alarm signal.
Fig. 66 shows a connection example with digital input 3
(terminal 16) configured for external alarm signal.

16|| 18

J&

External alarm

never be activated at the same time. There is

a time delay of S00 ms for the change-over
between the relays. Howevaer, if the relays are not
configured properly, they may be activated at the same
time.

WARNING: If configured according to the
A description above, relays K1 and K2 will

Fig. 66 Connection of terminals for external alarm

If any digital input is configured for external alarm signal,
opening this input will cause an external alarm to occur if
external alarm is enabled in menu [420].

NOTE: If more than one digital input is configured for
external alarm signal, opening any of these inputs will
generate an external alarm if external alarm is enabled
in menu [420).

The following alarm actions are available for external alarm:

off
External alarm is disabled.

Warning

An F17 alarm message is shown in the display and relay K3
is activated (for default configuradion of the relays) if the
external alarm input is opened. However, the motor is not
stopped and operation continues. The alarm message will
disappear and the relay will be reser when the external alarm
input is closed again. The alarm may also be reset manually.

Coast

An F17 alarm message is shown in the display and relay K3
is activated (for defaule configuration of the relays) if the
external alarm input is opened. The motor voltage is auto-
matically switched off. The motor freewheels until it stops.
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Stop

The appropriate alarm message is shown in the display and
relay K3 is activated (for default configuration of the relays)
if the external alarm inpuc is opened. The motor is stopped
according to the stop settings in menus [320] to [325].

Brake

The appropriate alarm message is shown in the display and

relay K3 is activated (for defaule configuration of the relays)
if the external alarm input is opened. The brake function is
activated according to the braking method chosen in menu

(323] and the motor is stopped according to the alarm brake
settings in menu [326] - [327] (Braking strength and brak-

ing time).

Spinbrake

The functionality for the spinbrake alternative is the same as
described above for the brake alternative. However, if spin-
brake is chosen, braking can even be initiated from an inac-
tive state by opening the external alarm input. This means
the softstarter can catch a freewheeling motor and brake it
down to standstill. The Spinbrake alternative is only availa-
ble for external alarm.

External alarm can be used together with any secting for the
control source chosen in menu [200].

If the operation has been interrupted due o an external
alarm, a reset signal and a new start signal are nceded to
restart the motor. The reset and the start signal can be given
via control panel, remote or via scrial communication
depending on the control source chosen in menu [200].
Regardless of the chosen control source, it is always possible
to initiate a resct via control panel.

16|17 18

-

PS1

Fig. 67 Connection of external control inputs.

Table 15 How parameter set inputs are evaluated

Parameter Set PS1(16-18) PS2 (17-18)
1 Open Open

2 Closed Open

3 Open Closed

4 Closed Closed

NOTE: A reset via control pane! will never start the
motor.

8.9.6 External control of parameter
set

The parameter set can be chosen via the digital inputs if
external control of parameter sct is chosen in menu [240)
(alcernative 0). For this purposc any of the digital inputs can
be configured for parameter set inpuc 1 (PS1, alternative 3
in menus [510] to [513]) or parameter set input 2 (PS2,
alternative 4 in menus [510] to [513)). Fig. 67 shows a con-
nection example for external control of parameter sct, in this
example digital inputs 3 and 4 are configured for PS1 and
PS2.

It is possible to use just one digital input to change between
two parameter sets. According to the example above, digital
input 3 is configured for PS1. If no digital inpuc is config-
ured for PS2, PS2 is considered to be open. In this case dig-
ital input 3 can be used to change berween parameter set 1
and 2.

Changing the parameter set via external signal is only exe-
cuted in stopped mode and ac full voltage operation. If the
input signals for PS1 and PS2 are changed during accelera-
tion or deceleration, only the new parameters for the control
source {menu (200]), the analogue/digital input (menu
[500]), the digital input pulses (menu [501]), the analogue
start/stop on- and off-value (menus [502] and [503]) and
the analogue start/stop delay {(menu [504]) are loaded
immediately. All other parameters will not change until the
softstarter is in stopped mode or at full voltage running, In
this way a change of the control source will take effect
immediately, which can be useful for changing from remote
to manual operation for maintenance.

NOTE: No parameters, except for the control source in
menu [200] and the parameter set in menu [240], may
be changed if external control of parameter set is
activated in menu [240] (alternative 0).
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8.10 View operation

MSF 2.0 includes numerous viewing functions which elimi-
nate the need for additional transducers and meters for
monitoring the operation.

{700] to [716) Operation (current, voltage, power etc.)
[720] to [725] Status (softstart status, input/output status)

[730] to [732) Scored values (operation time etc.)

"8.10.1 Operation

RMS current

[700]0
(8]

Current
(Tl

Range: 0.0-9999 A

NOTE! This is the same read-out as menu [100].

Line main voltage

0 Read-out
[7]0j1]3 [ Readowt ]
(— 7 Line main voltage

i
Range: I 0-720V

Power factor

Output shaftpower

The output shaft power is shown in kW or in HP depending
on the setting for Enable US units in menu [202).

[7lo[3)S

Output shaftpower

0|0

Range: | -999-9999 kW or HP

Output shaftpower in percentage unit

17]0j4]3
Output shaftpower in
O percentage units
Range: I 0-200% of P,

NOTE: This is the same read-out as menu [413].

Shaft torque

The shaft torque is shown in Nm or in Ibft depending on
the setting for Enable US units in menu [202].

TREE

Shaft torque

0,0

Range: | -999-9999 Nm or Ibft

210 28 Shaft torque in percentage unit
Power factor E 06 (O)
oofo] o o
Shaft torque in percentage units
Range: l 0.00-1.00 0 ]
Range: | 0-250% of T,
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Softstarter temperature

The softstart temperature is shown in degrees Celsius or in
degrees Fahrenheit depending on the setting for Enable US
units in menu {202).

Line main voltage L1-L3

7{0‘7 %

0

L

Softstarter temperature
O J

0
711/2|3
Line main voltage L1-L3
( 0
Range: | 0-720V

Range: [ Low. 30-96°C or low, 85-204°F Line main voltage L2-L3
Read-out
Current phase 11 71133
Line main voltage L2-3
Read
[7]0/8]3 [ Readowt | 0
Current phase L1 Range: | 0720V
0.0
Range: [0.0-9999 A Phase sequence
Read-out ||
Current phase L2 [7[1]4)°
o Phase sequence
17]0l9]3 Ll 1o
Current phase L2 Range: [L- (123 (321
0.0
Range: [ 0.0-9999 A Used thermal capacity
(0] ) Read-out
Current phase L3 7[415)3
Used thermal capacity
0
7|10 o 0
Current phase L3 Range: I 0-150%
0.0
Range: [0.09999 A Time to next allowed start

. . Read-out

Line main voltage L1-L2 [7 16]8
Time to next allowed start
[7 1 1‘8 0
Line main voltage L1-L2 Range: | 060 min
ol

Range: [ 0720V

92 Functional description Emotron AB 01-4135-01r1

Active 10/12/2014

Page 98 of 414



Q-Pulse Id TMS1013

SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

8.10.2 Status

Softstarter status

Analogue/digital input value

Value on the analogue/digital input as a percentage of the
input range. This read-out depends on the configuration of
the analogue/digital input in menu [500], e.g. if the ana-

l7 210 o] Read-out logue/digital input is configured for analogue start/scop
o 0-10 V/0-20 mA (altcrnative 6), an input signal of 4 V or
8 mA will be shown as 40%. However, if the analogue/dig-
Softstarter status ical input is configured for analogue start/stop 2.10 V/4-20
O mA (alternative 7), an input signal of 4 V or B mA will be
shown as 25%.
Range: 112
1 Stopped, no alarm o
2 Swopped, alarm l7 2 3] o
3 Run with alarm Anzlogue/digital input value
4 Acceleration 0
5 Full voftage
6 Deceleration Range: ] 0-100%
7 Bypassed
PFC
8 Relay status
9 Braking .
Status of the relays K1 to K3 from the left to the right. Loor
10 Stow speed forward H are displayed for relay status low (opened) or high
11 Slow speed reverse {closed). The status described for relay K3 corresponds to
12 Standhby (waiting for Analpgue start/stop or the starus of terminal 3.
Autoraset)

Digital Input Status

Starus of the digiral inputs 1- 4 from left to righe. L or Hare
displayed for input stacus low {open) or high (closed).

712145

LI L|L

Relay status

Rango: l LLL-HHH

7205 [reeon ]

L

Digital input status

Range: ’ LLLL-HHHH

Analogue/digital Input status

Status of the analogue/digital input when it is used as digital
input. L and H are displayed for input status low (open) and
high (closed).

Analogue Cutput value

Value on the analogue output as a percentage of the output
range. This read-out depends on the configuration of the
analogue outpur in menu [520], ¢.g. if the analogue/digital
input is configured for 0-10 V/0-20 mA (alternacive 1) or
for 10-0 V/20-0 mA (alternative 3), an outpuc signal of 4 V
or 8 mA will be shown as 40%. However, if the analogue
output is configured for 2-10 V/4-20 mA (alternative 2) or
10-2 V/20-4 mA (alternative 4), an ourpuc signal of 4 Vor
B mA will be shown as 25%.

71212 7|2l5),
I' ‘ Analogue/digital input status Analogue Output value
Range: ] LH Range: ] 0-100%
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8.10.3 Stored values

Operation time. The operation time is the time during
which the motor connected to the softstarter is running, not
the time during which the supply power is on.

If the actual value for the opcration time exceeds 9999 hours
the display will alternate becween the four lower digits and
the higher digits.

Example
If the actal operation time is 12467, 1 will be shown for
1 s, then 2467 will be shown for 5 s and so on.

I730|8

Operation time

o)

Range: | 0-9999 999 h

Energy consumption

8.11 Alarm list

The alarm list is gencrated automatically. It shows the latest
15 alarms (F1-F17). The alarm list can be useful for tracking
failures in the softstarter or its control circuit. In the alarm
list both the alarm message and the operation time is saved
for cach alarms that occurs. In menu [800] the latest alarm
message and the corresponding operation time are shown
alternately, in the same way, older alarms are shown in
menus (801] to [814].

Example

e If the latest alarm was a phase input failure (F1), which
occurred at operation time 524. F1 is shown for 4 s then
524 is shown for 2 s and so on.

* If the latest alarm was a thermal motor protection alarm
(F2), which occurred at operation time 17852. F2 is
shown for 3 s, after that 1 is shown for 1 s, then 7852 is
shown for 2 s and so on.

Alarm list, latest error

Reset energy consumption

In this menu the stored power consumption (menu {713])
can be reser to 0.

8 O]O] 0
FTaro [resson | o
f |~F)a
o Alarm list, latest error
L Energy consumption " F 1
0.,0/0]0 Range: | F1-F17
Range: | 0.000-2000 MWh

Alarm list, error

(gor]°

Alarm list, error 14

o) [Multi Setting|
713125 Fl1
Reset energy consumption Range: TF1-F17
7o)

Menu Function

Default no 802 Alarm list, error 13

Range: no. YES 803 Alarm list, error 12

no No action 804 Alarm list, error 11

YES Reset power consumption 805 Alarm list, error 10
806 Alarm list, error 9
807 Alarm list, error 8
808 Alarm list, error 7
809 Alarm list, error 6
810 Alarm list, error 5
811 Alarm list, error 4
812 Alarm list, error 3
813 Alarm list, error 2
814 Alarm list, error 1

94 Functional description Emotron AB 01-4135-01r1

Active 10/12/2014

Page 100 of 414




SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

8.12 Softstarter data

In menus (900] to [902] the softstarter type is shown and
the softstarter’s software version is specified.

Softstarter type

9' 0 g 8 Read-out

Softstarter type

R

Range: | 17-1400 A

Software variant

9[0[1]9 reacon
Software variant text
R/ 212|0
Range: l Same as label

Software version

o [Reason |
90]2|S
Software version text
Range: | Same as label
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9. Protection and alarm

MSE 2.0 is equipped with functions for motor protection,
process protection and protection of the softstarter icself.

9.1 Alarm codes

Different alarm codes are used for the different errors, sce
Table 16 for a description of the alarm codes used. When an
alarm occurs, this is indicated with the appropriate alarm
message flashing in the display. If more than one alarm is
active at the same time, the alarm code for the last alarm is
presented on the display. The alarm code for each occurring
alarm is also saved in the alarm list in menus [800] to [814].

9.2 Alarm actions

For most protection methods a proper action can be chosen
to be performed if the relevant alarm occurs. The following
alternatives are available as alarm actions (al} alternatives
may not be available for all protection methods - check

Table 16):
Off

The alarm is deactivated.

Warning

The appropriate alarm code is flashing in the display and
relay K3 is activated (for default configuration of the relays)
if an the alarm occurs. However, the motor is not stopped
ans operation continues. The alarm message in the display
will disappear and the relay will be reset when the alarm has
disappeared. The alarm may also be reset manually. This set-
ting alternative may be useful if it is desired to control oper-
ation in alarm state by an external control unit.

Coast

The appropriate alarm code is flashing in the display and
relay K3 is activated (for default configuracion of the relays)
if an the alarm occurs. The motor voltage is automatically
switched off. The motor is freewheels until it stops.

Thuis setting alternative is useful if continuous running or
active stopping could harm the process or the motor, This
may be appplicable for applications with very high inertia
that use braking as the normal stop method. In this case it
may be a good idea to choose Coast as alarm action on ther-
mal motor protection alarm, because continuous running or
braking could harm the motor seriously when this alarm has
occurred.

Stop

The appropriate alarm code is flashing in the display and
relay K3 is activated (for default configuration of the relays)
if an alarm occurs. The motor is stopped according to the
stop settings in menus [320] to [325].

This setting is useful for applications where a correct stop is
important. This may apply to most pump applications, as
Coast as an alarm action could cause water hammer.

Brake

The appropriate alarm code is flashing in the display and
relay K3 is activated (for default configuration of the relays)
if an alarm occurs. The brake function is activated according
to the braking mcthod chosen in menu [323] and the motor
is stopped according to the alarm brake settings in menus
[326] to [327] (braking strength and braking time). If alarm
braking is deactivated in menu [326] and Brake is chosen as
an alarm acrion, the action will be the same as described
above for Coast.

Brake as an alarm action may mainly be used in combina-
tion with External alarm, where an external signal is used to
initiate a quick stop with a higher braking strength and a
shorter braking time compared to normal operation.

Spinbrake

The functionality for the Spinbrake alternative is the same as
described above for the Brake alternative. However, if Spin-
brake is chosen, braking can even be initiated from an inac-
tive state. This means the softstarter can catch a freewheeling
motor and brake it down to standstill.

The Spinbrake alternacive is only available for External
alarm. It may be useful e.g. for test running of planers and
bandsaws after tool exchange. It may be desirable to acceler-
ate the tool up to a specific speed and then leave it coasting
to check if there is any unbalance. In this case it is possible to
activate braking immediately by opening the external input.

In Table 16 below the alarm actions available for each alarm
type are specified in decail.

9.3 Reset

For the following explanations it is important to distinguish
becween Reset and Restart. Reset means that the alarm mes-
sage on the display disappears and che alarm relay K3 (for
default configuration of the relays) is deactivated. If the
operation has been interrupted due to an alarm the soft-
starter is prepared for a Restart. However, giving a Reset sig-
nal without giving a new start signal will never lead to a
start.

The Resec signal can be given via control panel, remotely or
via serial communication depending on the control source
chosen in menu [200]. Regardless of the chosen control
method, it is always possible to give a Reset signal via control
panel.

If an alarm occurs whose alarm action is configured for
Warning (see description of alarm actions above), the alarm
will automatically be reset as soon as the failure disappears.
The alarm may also be reset manually by giving a Reset sig-
nal as described above.

If operation has been interrupted due to an alarm, a Reset
signal and a new start signal may be needed to Restart the
motor. However, some alarms are automatically reset when a
new start signal is given. Table 16 covers all alarm types and
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whether they need a Reset signal (manual reset) or if they are
reset automatically when a new start signal is given.

An alarm can always be reset by giving a Reset signal, even if
the failure that caused the alarm has not disappeared yet.
Giving a Reser will cause the alarm message on the display o
disappear and the alarm relay K3 to be deactivated (for
default configuracion of the relays). However, if operation
has been interrupted due to an alarm, a Restare will not be

9.4 Alarm overview

Table 16 Alarm overview

possible until the failure has disappeared. If a new start sig-
nal is given while the failure still is active, the alarm message
will appear flashing in the display and the alarm relay K3

will be activated again (for defaulc configuration of the

relays).

MSF 2.0 is also provided with an Autoreset function. This
functionality is described in detail in section 8.5, page 52.

2]::: Alarm description Alarm action Protection system Reset
) ] Waming Motor protection Automatic Reset when new start signal is
F1 Phase input failure. Coast (menu [230]) given.
Off
Waming .
F2 Thermal motor protec- Coast Motor protection Separate Reset signal needed.
tion (menu [220])
Stop
Brake
3 Soft start overheated Coast Separate Reset signal needed.
Off
. . Waming . . . .
Fa Current limit start time Coast Motor protection Automatic Reset when new start signal is
expired. Stop (menu [231]) given.
Brake
Off .
F5 Locked rotor alarm. Waming Motor protection Separate Reset signal needed.
(menu [228]))
Coast
Off
Waming .
F6 Max power alarm. Coast Process protection Separate Reset signal needed.
(menu [400])
Stop
Brake
Off
Waming .
F7 Min power alarm. Coast Process protection Separate Reset signal needed.
(menu [401))
Stop
Brake
Off
Waming . . . .
F8 Voltage unbalance Coast Process protection A}Jtomatlc Reset when new start signal is
alarm. Stop (menu [430]) given.
Brake
Off
Warning Process protection | Automatic Reset when new start signal i
FS Overvoltage alarm. Coast p utomatic Reset when new start s gnalis
(menu [433]) given.
Stop
Brake
Off
Waming . . . .
F10 Undervoltage alarm. Coast Process protection Aytomatlc Reset when new start signatl is
(menu [436]) given.
Stop
Brake
98 Protection and alarm Emotron AB 01-4135-01r1
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‘:::;:1 Alarm description Alarm action Protection system Reset
off Motor protection Automatic Reset when new start signal is
F11 Start limitation. Waming (menu;;22 Al von
Coast ’
F12 Shorted thyristor. Coast Separate Reset signal needed.
F13 QOpen thyristor. Coast Separate Reset signal needed.
F14 Motor terminal open. Coast Separate Reset signal needed.
Off
. Wami | . .
Serial communication aming Con'tro source pro- Automatic Reset when new start signal is
F15 contact broken Coast tection (menu given
) Stop [273)]) ’
Brake
off Process protection
F16 Phase reversal alarm. Waming p Separate Reset signal needed.
(menu [440])
Coast
Off
Waming
Coast Process protection X
F17 Extemnal alarm.
m Stop (menu [420]) Separate Reset signal needed.
Brake
Spinbrake
Emotron AB 01-4135-01r1 Protection and alarm 99

Q-Pulse Id TMS1013

Active 10/12/2014

Page 105 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

100 Protection and alarm Emotron AB 01-4135-01r1

- Q-Pulse Id TMS1013 Active 10/12/2014 Page 106 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

10. Troubleshooting

10.1 Fault, cause and solution

Observation Fault indication Cause Solution
The display is not i
. . None No control supply voltage. Switch on the control supply voltage.
illuminated.
F1 Fuse defective. Renew the fuse.
The motor does not | (Phase input failure) No mains supply. Switch on the mains supply.
run- Check the PTC input if PTC protection
is used.
F2 PTC connection could be open. If internal thermal motor protection
(Thermal motor protection) {ncorrect nominal motor current is used, perhaps an other internal
P could be entered in menu [211]. thermal protection class could be
used (menu [222]).
Cool down the motor and restart.
Check ventilation of cabinet.
Ambient temperature t00 high. Check the snze' of the cabinet.
F3 Clean the cooling fins.
Softstarter duty cycle exceeded. R .
(Softstarter overheated) . If the fan(s) is (are) not working cor-
Could be fan failure.
rectly, contact your local MSF sales
outlet.
F4 Current limit parameters are per- | Increase the start time (menu [315])
(Current limit start time haps not matched to the load and | and/or the current limit at start
expired) motor. (menu [314]).
. . i Check the machine and motor bear-
::L500ked rotor) z?merrz-;ng z:gf:rlgt:::nm?;m::z ings. Perhaps the Locked rotor time
perhaps g " | can be set longer (menu [229]).
Check the machine.
F6 Overload Perhaps the Max power alarm
(Max power alarm) response delay can be set longer
menu [404].
Check the machine.
F7 Perhaps the Min power alarm
(Mn power alarm) Undertoad response delay can be set longer
menu [410].
F8 Mains supply voltage unbatance Check mains suppl
(Voltage unbalance) PRl . pply.
F9 Mains supply overvoltage Check mai !
(Overvoltage) pply ge. eck mains supply.
F10 Mains supply undervoitage Check mains suppl
(Undervoltage) pply ge. pRly.
Wait and start again.
Number of starts per hour Perhaps the number of starts per
F11 . N X
(Start limitation) exceeded, min time between hour could be increased in menu
starts not kept [225] or the min time between starts
could be decreased (menu [2286]).
Initiate a reset and a restart. If the
F13 . . -
Open thyristor) Perhaps a damaged thyristor. same alarm appears immediately,
©Op VT contact your local MSF sales outlet.
If the fault is not found, reset the
alarm and inspect the alarm list. If
Fi4 Open motor contact, cable or 2:?)?;;;5;2:;“' 3 thyristor is
{Motor terminal open) motor winding. Initiate a restart_If alarm F14
appears immediately, contact your
local MSF sales outlet
Emotron AB 01-4135-01r1 Troubleshooting 101
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Observation

Fault indication

Cause

Solution

The motor does not
run.

F15
(Seriai communication contact
broken)

Serial communication contact bro-

ken.

Initiate a reset and try to establish
contact. Check contacts, cables and
option board.

Verify

- Serial communication unit address
[270].

- Baudrate menu [271).

- Parity menu [272].

If the fault is not found, run the
motor from the contro! pane! if
urgent set menu [200] to 1. See also
manual for senal communication.

F16
(Phase reversal)

Incorrect phase sequence on
main supply.

Switch L2 and L3 input phases.

F17 (External alarm)

External alarm signal input open

Check the digjtal input configured for
External alarm. Check the configura-
tion of the digital inputs (menus
[510] to (513)).

Start command comes perhaps
from incorrect control source. (l.e.
start from control panel when
remote control is selected).

Give start command from correct
control source menu [200].

The motor is running
butan alarmis
given.

F1
(Phase input failure)

Failure in one phase.
Perhaps fuse is defective.

Check fuses and mains supply.
Select a different alarm action for
Single phase input failure in menu
[230] if stop is desired at single
phase loss.

F4
{Current limit start time
expired)

Current limit parameters are per-
haps not matched to the load and
motor.

Increase the start time (menu [315])
and/or the current limit at start
(menu (314]). Select a different
action for Current limit start time
expired alarm in menu [231], if stop
is desired at current limit time-out.

F12
(Shorted thyristor)

Perhaps a damaged thyristor.

When stop command is given, a free-
wheel stop is made. Initiate a reset
and a restart. If alarm F14 appears
immediately, contact your {ocal MSF
sales outlet.

If the motor must be started urgently,
the softstarter can start the motor
direct on-line (DOL). Set the start
method to DOL in this case (menu
[310]=4).

Bypass contactor is used but
menu [340] ‘Bypass’ is not set to

on.

Set menu [{340] Bypass to on.

F15
(Serial communication contact
broken)

Serial communication contact bro-

ken.

Initiate a reset and try to establish
contact. Check contacts, cables and
option board.

Verify

- Serial communication unit address
[270].

- Baudrate menu [271].

- Parity menu [272].

If the fault is not found, run the
motor from the control panet if
urgent, see aiso manual for serial
communication.

102
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Observation

Fault indication

Cause

Solution

The motor jerks etc.

When starting. motor reaches
full speed but it jerks or
vibrates.

if “Torque control” or “Pump con-
trol” is selected, it is necessary to
input motor data into the system.

Input nominal motor data in menus
[210]{215]). Select the proper torque
control alternative in menu {310] (lin-
ear or square) according to the load
characteristic.

Select a correct initial- and end
torque at startin menus [311} and
[312). If 'Bypass’ is selected, check
that the current transformers are
correctly connected.

Start time too short.

Increase start time [315].

If voitage control is used as start
method, the initial voltage at start
may be too low. Starting voltage
incorrectly set.

Adjust initial voltage at start (311).

Motor too smail in relation to rated
current of softstarter.

Use a smaller model of the soft-
starter.

Motor too large in relation to load
of softstarter.

Use larger model of softstarter.

Starting voltage not set
correctly.

Readjust the start ramp.

Select the current limit function.

Starting or stopping time too
long.

Ramp times not set correctly.

Readjust the start and/or stop ramp
time.

Motor t00 large or too small in
relation to load.

Change to another motor size.

The monitor function
does not work.

No atarm or pre-alarm

ltis necessary to input nominal
motor data for this function.
Incorrect alarm margins or normal
load.

Input nominal motor data in menus
[210}{215). Adjust alarm margins
and normal load in menus [402] -
{412]. Use Autoset [411] if needed. If
a Bypass contactor is used, check
that the current transformers are
correctly connected.

Unexplainable
alarm.

F5,F6, F7,F8, F9,F10

Alarm delay time is too short.

Adjust the response delay times for
the alarms in menus [229], [404],
[410], [432], [435]) and [438).

The system seems
locked in an alarm.

F2
(Thermal motor protection)

PTC input termina! could be open.
Motor could still be too warm.

If internal motor protection is
used, the cooling in the internal
model may take some time.

PTC input terminal should be short
circuit if not used. Wait until mator
PTC gives an OK (not overheated) sig-
nal. Wait until the internal cooling is
done. Try to restart after a while.

Check that cables from power part
are connected in terminals 71 to 74.

F3 Ambient temperature to high. MSF-017 to MSF-250 should have a
(Softstarter overheated) Perhaps fan failure. jumper between terminals 71 and
72. Check also that the fan(s) is(are)
rotating.
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Observation Fault indication Cause Solution

If menu 240, “Parameter set” is
set to “Q”, the system is config-
ured for external control of param-
eter set. Most parameters are not
allowed to be changed in this
mode.

Set the menu 240, “Parameter set”
to a value between “1" - “4™ and
then any parameter can be changed.

During start, stop and slow speed
changing parameters is not per-

Parameter will not mitted.
be accepted.

Set parameters duning standstill or
full voltage running.

If control source is serial comm., it
is impossible to change parame-
ters from keyboard and vice versa.

Change parameters from the actual
control source.

Read-out values cannot be altered.
In Table 14, read-out menus have "—
" in the factory setting column.

Some menus include only read-
out values and not parameters.

Unlock control panel by pressing the
keys “NEXT" and "ENTER'"for at
least 3 sec.

Control panel is locked for set-
tings.

104 Troubleshooting Emotron AB 01-4135-01r1
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11. Maintenance

In general the softstarter is maintenance-free. There are
however some things which should be checked regularly. In
particular, if the surroundings are dusty the unit should be
cleaned regularly.

WARNING! Do not touch parts inside the
enclosure of the unit when the control supply
voltage or the mains supply voltage is
switched on.

11.1 Regular maintenance

*  Check that nothing in the softstarter has been damaged
g g
by vibration (loose screws or connections).

*  Check external wiring, connections and control signals.
Tighten terminal screws and busbar bolts if necessary.

*  Check thar printed circuit boards, thyristors and cooling
fins are free from dust. Clean with compressed air if nec-
essary. Make sure the printed circuit boards and the thyr-
istors are undamaged.

*  Check for signs of overheating (changes in colour on
printed circuit boards, oxidation of solder points etc.).
Check that the temperature is within permissible limits.

*  Check that the cooling fan(s) permit free air flow. Clean
any external air filters if necessary.

Emotron AB 01-4135-04r1 Maintenance 105

Q-Pulse Id TMS1013 Active 10/12/2014 Page 111 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

106 Maintenance Emotron AB 014135-01r1

Q-Pulse Id TMS1013 Active 10/12/2014 Page 112 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

12. Options

The following options are available. Please concact your sup- 12.3 External control pa nel

plicr for more detailed information. L
The external control panel option is used to move the con-

trol panel from the softstarter to the front of a panel door or

12.1 Serial communication control cabinet.

For serial communication the MODBUS RTU (RS232/ The maximum distance between the softstarter and the

RS485) option board is available, order parc number: 01- external control panel is 3 m.

1733-00. The part number to order for che external control panel is
01-2138-00. A separate daca sheer for this option is availa-
ble.

Fig. 68 Option RS232/485

’

4

12.2 Fieldbus systems -

Various option boards are available for the following bus sys-
tems:

¢ PROFIBUS DP order part number: 01-1734-01
¢ Device NET, order part number: 01-1736-01 /

Each system has its own board, The option is delivered with (03562

an instruction manual containing all the details for the
installation and set-up of the board and the protocol for pro-

gramming,.

Fig. 70 Use of the external control panel.

Fig. 69 Profibus Option
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12.3.1 Cable kit for external current

transformers 33105
This kit is used for the bypass function, to connect the cur- hl -
rent cransformers externally. order part number: 01-2020- + i
00. | ) |
M [ ]
M |
, |
(o]
s | o |
a2 s 3] &
s ggﬁ%% ' |
& . -
égéi | \ Y I
Ui 03120 | "
L}
T om0
41+0.5 - "
Fig. 71 Cable kit 47 IR
| >
. 70-300 mm
12.4 Terminal clamp
Daa: Single cables, Cu or Al
Cables 95-300 mm? 35:05
MSF type Cu Cable 310 R
A
Bolt for connection to busbar Mio !
Dimensions in mm 33x84x47 mm I
Part no. single 9350 i | I
Data: Parallel cables, Cu or Al ' hs !
(o]
Cables 2x95-300 mm? | B I
MSE type and Cu Cable 310 t0 835 | l
Bolt for connection to busbar M10 \ iL i i // i
. . . !
Dimensions in mm 35x87x65 i % i 30+0.5
Part no. parallel 9351 41402 B —>
2x95-300 mm
Fig. 72 The terminal clamp.
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13.1 Electrical specifications

Table 17 Typical motor power at mains voltage 400 V

Heavy Normal Normal with bypass
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
MSF model
Power @400V Rated current Power @400V Rated current Power @400V Rated current
[kw] [A] (kW] [A] [kw] {A]
MSF-017 75 17 11 22 11 25
-030 15 30 185 37 22 45
045 22 45 30 60 37 67
060 30 60 37 72 45 85
075 37 75 45 85 55 103
085 45 85 45 96 55 120
-110 55 110 75 134 90 165
-145 75 145 75 156 110 210
-170 90 170 110 210 132 255
-210 110 210 132 250 160 300
-250 132 250 132 262 200 360
-310 160 310 200 370 250 450
-370 200 370 250 450 315 555
-450 250 450 315 549 355 675
-570 315 570 400 710 450 820
-710 400 710 450 835 500 945
835 450 835 500 960 630 1125
-1000 560 1000 630 1125 800 1400
-1400 800 1400 900 1650 1000 1800
Emotron AB 01-4135-01r1 Technical data 109

Q-Pulse Id TMS1013

Active 10/12/2014

Page 115 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

Table 18  Typical motor power at mains voltage 460 V

Heavy Norma! Normal with bypass
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
MSF model
Power @460V Rated current | Power @460V | Rated current | Power @460V | Rated current

(hp] [A] [hp] [A] [hp] (Al

MSF-017 10 17 15 22 20 25

-030 20 30 25 37 30 45

-045 30 45 40 60 50 68

-060 40 60 50 72 60 85
075 60 75 60 85 75 103
-085 60 85 75 96 100 120
-110 75 110 100 134 125 165
-145 100 145 125 156 150 210
-170 125 170 150 210 200 255
-210 150 210 200 250 250 300
-250 200 250 200 262 300 360
-310 250 310 300 370 350 450
-370 300 370 350 450 450 555
-450 350 450 450 549 500 675
-570 500 570 600 710 650 820
-710 600 710 700 835 800 945
-835 700 835 800 960 900 1125
-1000 800 1000 900 1125 1000 1400
-1400 1000 1400 1250 1650 1500 1800
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Table 19 Typical motor power ar mains voltage 525 V

Heavy Normal Normal with bypass
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
MSF model
Power @525V Rated current Power @525V Rated current Power @525V | Rated current

(kW] [A] (kW] [A] (kW] (R)

MSF-017 11 17 15 22 iS 25

030 185 30 22 37 30 45

045 30 45 3 60 45 68

060 3r 60 45 72 55 85
-078 45 75 55 85 75 103
085 55 85 55 96 75 120
-110 75 110 S0 134 110 165
-145 g0 145 110 156 132 210
-170 110 170 132 210 160 255
-210 132 210 160 250 200 300
-250 160 250 160 262 250 360
-310 200 310 250 370 315 450
-370 250 370 315 450 355 555
-450 315 450 400 549 450 675
570 400 570 500 710 560 820
-710 500 710 560 835 630 945
835 560 835 710 960 800 1125
-1000 710 1000 800 1125 1000 1400
-1400 1000 1400 1250 1650 1400 1800
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Table 20  Typical motor power at mains voltage 575 V

Heavy Normal Normal with bypass
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
MSF model
Power @575V Rated current Power @575V Rated current Power @575V Rated current

[hp] (A] (hp] (A] (hp] (Al

MSF-017 15 17 20 22 25 25

-030 25 30 30 37 40 45

-045 40 45 50 60 60 68

-060 50 60 60 72 75 85
075 75 . 75 75 85 100 103
-085 75 85 75 90 125 120
-110 100 110 125 134 150 165
-145 150 145 150 156 200 210
-170 150 170 200 210 250 255
-210 200 210 250 250 300 300
-250 250 250 250 262 350 360
-310 300 310 400 370 450 450
-370 400 370 500 450 600 555
-450 500 450 600 549 700 675
570 600 570 700 640 800 820
-710 700 710 800 835 1000 945
-835 800 835 900 880 1250 1125
-1000 1000 1000 1250 1125 1500 1400
-1400 1500 1400 1500 1524 2000 1800
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Table 21 Typical motor power as mains voltage 690 V

MSF model Heawvy Normal Normal with bypass
AC-53a 5.0-30:50-10 AC-53a 3.0-30:50-10 AC-53b 3.0-30:300
Power @690V Rated current Power @690V Rated current Power @630V | Rated current
(kW] (A] kW] (A] (kW] (A]
MSF-017 15 17 185 22 22 25
030 22 30 30 37 37 45
045 37 45 55 60 55 68
060 55 60 55 72 75 85
075 55 75 75 85 90 103
085 75 85 90 90 110 120
-110 90 110 110 134 160 165
-145 132 145 132 156 200 210
-170 160 170 200 210 250 255
-210 200 210 250 250 250 300
-250 250 250 250 262 355 360
-310 315 310 355 370 400 450
-370 355 370 400 450 500 565
450 400 450 560 549 630 675
-570 560 570 630 640 800 820
-710 710 710 800 835 900 945
835 800 835 900 880 1120 1125
-1000 1000 1000 1120 1125 1400 1400
-1400 1400 1400 1600 1524 1800 1800
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13.2 General electrical specificatlons

Table 22 General elecerical specifications

Parameter Description

General

200-525 V +10%

Mains supply voltage 200-690 V +5%, -10%

Control supply voltage ;ggggg Y/ iigzz

Mains and Control supply frequency 50/60 Hz +10%

Number of fully controlled phases 3

Recommended fuse for control supply Max 10 A

Contro! signal inputs

Digital input voltage 0-3V—0, 827 V1. Max 37 V for 10 sec.
Digijtal input impedance to GND (0 VDC) 2.2k

Analoueg input voltage/current 0-10V, 2-10V, 0-20 mA, 4-20 mA

Anaioueg input impedance to GND (0 VDC) | Voltage signal 125 k£, current signa! 100 Q

Contro! signal outputs

Output relays contact 8 A, 250 VAC or 24 VDC resistive load; 3 A, 250 VAC inductive load (PF 0.4)
Analogue output voltage/current 010V, 2-10 V. 0-20 mA, 4-20 mA
Analogue output load impedance Voltage signal min load 7000, current signat max ioad 750Q

Control signal supply

+12 VDC +12 VDC +5%. Max current 50 mA. Short circuit proof.
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13.3 Fuses and powetr losses

Table 23 Fuses, power losses

Recommended wiring fuses [A] .
Model | Firstcotumn Ramp starysecond | "0y SR T S e A
Heavy Normal Heavy Normal
MSF-017 25/50 32 50 70 20
030 35/80 50 90 120 20
045 50/125 80 140 180 25
-060 63/160 100 180 215 25
075 80/200 100 230 260 25
085 100/250 125 260 290 25
-110 125/315 180 330 400 25
-145 1607400 200 440 470 25
-170 200/400 200 510 630 35
-210 2507400 315 630 750 35
-250 250/500 315 750 750 35
-310 315/630 400 930 1100 35
-370 400/800 500 1100 1535 35
-450 500/1000 630 1400 1730 35
-570 630/1000 800 1700 2100 35
-710 800/1000 1000 2100 2500 ' 35
835 1000/1200 1000 2500 2875 35
-1000 1000/1400 1200 3000 3375 ' 35
-1400 1400/1800 1800 4200 4950 35
Emotron AB 01-4135-01r1 Technical data 115

. Q-Pulse Id TMS1013 Active 10/12/2014 Page 121 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

13.4 Mechanical specifications including mechanical drawings

MSF Dimensions Mou[r:;i;:tgi::[:sriﬁon Weight Connection PE Cooling Protection
Model H*W*D [mm] Horizontal] kgl busbars [mm] screw system class
017, 030 320*126*260 | Vertical 6.7 15*4, Cu (M8} MG Convection | IP20
E‘B‘g' 060.-075. | 350+126+260 | Vert. or Horiz. 6.9 15+4,Cu(M6) | M6 | Fan P20
-110, -145 400*176*%260 | Vert. or Horiz. 12 20*4, Cu (M10) | M8 Fan P20
-170, -210,-250 | 500*260*260 | Verr or Horiz. 20 30*4, Cu (M10) | M8 Fan IP20
-310,-370,-450 | 532*547*278 | Verv or Horiz 46 40*8, Al (M12) M8 Fan IP20
570, -710, 835 | 687*640*302 | Vert. or Horiz 80 40*10, Al (M12) | M8 Fan P20
-1000, -1400 800*875*336 | Vert. or Horiz 175 75*10, Al (M12) Fan IPCO
I W D 1
[I = ‘ . W
—
ao
Qaq
L0g
H
H
o
L i | r
R o ] |30.20 o
- 03F9B_1
Fig. 73 MSF-310 10 MSF-835,
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13.5 Derating at higher

temperature

By derating the current to 80% of nominal current, the
MSF can be operated at an ambient temperature of up to
50 °C. E.g. a MSF-045 can operate a heavy load of 36 A (45

A*0.8).

13.6 Environmental conditions

Normal operation

Temperature

0-40°C

Relative humidity

95%, non-condensing

Makx altitude without derating 1000 m
Storage
Temperature -25-+70°C

Relative humidity

95%, non-condensing

13.7 Standards

Market Standard Description
IEC 60947-1 Low-voltage switch gear and control gear. General part.
All IEC 60947-4-2 AC semiconductors motor controller and starters
EN 60204-1 Safety of machinery - Electrical equipment of machines
Machinery Directive 89/392/ECC, Amendment 98/37/ECC

Eurapean EMC Directive

89/336/ECC. Amendment 91/263/ECC, 93/68/ECC

Low Voltage Directive 73/23/ECC, Amendment 93/68/ECC

Russian GOSTR

Russia certificate of conformity

American UL 508

Qutline of investigation for power conversion equipment.
Only models MSF-017 to MSF-250 up to 600 VAC

Emotron AB 01-4135-01r1
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13.8 Power- and signal connectors.

Table 24 PCB Terminals

Terminal Function Electrical characteristics
01 100-240 VAC £10% alternative
02 Control supply voitage 380-500 VAC +10% see rating plate
PE Protective Earth <L
11 Digital input 1 0-3V->0:827V-> 1.
12 Digital input 2 Max. 37 V for 10 sec. Impedance t0 O VDC: 2.2 k().
13 Control signal supply voftage to PCB terminal 11 and 12, | +12 VDC +5%. Max. current from +12 VDC: 50 mA.

10 kQ potentiometer, etc. Short circuit-proof but not overload-roof.
14 Analogue input, 0-10 V, 2-10 V, 0-20 mA and Impedance to terminal 15 (O VDC) voltage signal:

4-20 mA/digital input. 125 k€, current signal: 100 Q)
15 GND (common) o VvDC
16 Digital input 3 0-3V-—>0;827Vv->1.
17 Digital input 4 Max. 37 V for 10 sec. Impedance to O VDC: 2.2 kQ.
18 Control signal supply voltage to PCB terminal 16 and 17, | +12 VDC +5%. Max. current from +12 VDC = 50 mA.

10 kQ) potentiometer, etc. Short circuit-proof but not overload-praof.

Analogue output contact:
19 Analogue output 0-10 V, 2-10 V; min load impedance 700Q2
0-20 mA and 4-20 mA; max load impedance 7500
21 Programmable relay K1. Factory setting is “Operation” 1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis-
22 with indication by closing terminal 21 to 22. tive, 250 VAC, 3 A inductive.
23 Programmable retay K2. Factory setting is “Full voltage™ | 1-pole closing contact, 250 VAC 8 A or 24 VDC 8 A resis-
24 with indication by closing terminals 23 to 24. tive, 250 VAC, 3 A inductive.
31 Programmable relay K3. Factory setting is “All alarms”.
32 Indication by closing terminals 31 to 33 and opening ter- 1—p9|§ change-over cor?tact, ?50 VAC 8A or 24 VDC 8A
X resistive, 250 VAC, 3A inductive.
33 minals 32 to 33.
69-70 PTC Thermistor input [ Alarm level 2.4 k€. Switch back level 2.2 kQ.
i . Controlling softstarter cooling fan temperature
71-72* Clickson thermistor MSF-310 - MSF-1400
73-74* NTC thermistor Temperature measuring of softstarter cooling fin
75 Current transformer input, cable S1 (blue) Connection of L1 or T1 phase current transformer
. Connection of L3, T3 phase (MSF 017 to MSF 250} or L2,

76 Current transformer input, cable S1 (blue) T2 phase (MSF 310 to MSF 1400)
77 Current transformer input, cable S2 (brown) Common connection for terminals 75 and 76
78* Fan connection 24 VDC '
79* Fan connection 0ovDC

*Internal connection, No CUSIOMer use.

Emotron AB 01-4135-01r1
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13.9 Semi-conductor fuses

Always use standard commercial fuses to protect the wiring
and prevent short circuiting. To protect the thyristors
against short-circuit currents, superfast semiconductor fuses
can be used if preferred (e.g. Bussmann type FWP or similar,
see table below).

The normal guarantee is valid even if superfast semiconduc-
tor fuses are not used.

FWP Bussmann fuse
Type s
A 1"t (fuse} x 1000

MSF-017 80 24
MSF-030 125 73
MSF-045 150 117
MSF-060 200 22
MSF075 250 425
MSF-085 300 712
MSF-110 350 95.6
MSF-145 450 137
MSF-170 700 300
MSF-210 700 300
MSF-250 800 450

NOTE: Short circuit withstand MSF017-MSFO80 5000
rms A when used with KS or RKS fuses.

NOTE: Short circuit withstand MSFO75-MSF145 10000
rms A when used with K5 or RK5 fuses.

NOTE! Short circuit withstand MSF170-250 18000 rms
A when used with K5 or RKS fuses.

Emotron AB 01-4135-01r1 Technical data 119
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A Parameter ait. Param.| Factory
Menu Function/Parameter Range Alarm codes set setting Value| Page
General settings
100 | Current 0.0-9999 A — —_ page 44
101 | Automatic return menu oFF, 1-999 — ofF page 44
| 1. Control pane}
200 | Controf source 1.2,3 2. Remote control 14 2 page 44
3. Serial comm.
201 | Contro! panel locked for settings no, YES — — page 44
202 | Enable US units oFF, on —_— ofF page 45
Motor data
210 | Nominal motor voltage 200-700 Vv 1-4 400 page 45
211 | Nominal motor current 25-200% of Ingon in A 14 lnsoft page 45
. 26-400% of Ppgqq in
212 | Nominal motor power KW resp. hp 14 Prsort page 45
213 | Nominal speed 500-3600 rpm 14 Nnsort page 45
214 | Nominal power factor 0.50-1.00 1-4 0.86 page 45
215 | Nominal frequency 50, 60 Hz — 50 page 45
Motor protection
THERMAL MOTOR PROTECTION
oFF
1 Warning
220 | Thermal motor protection oFF, 1,2 3,4 2. Coast 1-4 2 page 46
3. Stop
4_Brake
221 | PTC input oFF, on 14 oFF page 47
222 | Internal protection class oFF, 240s 14 10 page 47
223 | Used thermal capacity 0-150% — — page 47
START LIMITATION
ofFF
224 | Start limitation ofFF, 1,2 1. Warning 14 oFF page 48
2. Coast
225 | Number of starts per hour oFF, 1-99 14 oFF page 49
226 | Min time between starts OFF, 1-60 min 1-4 oFF page 49
227 | Time to next allowed start 0-60 min — — page 49
LOCKED ROTOR
oFF
228 | Locked rotor alarm ofFF 1,2 1. Warning 14 oFF page 49
2. Coast
229 | Locked rotor time 1.0-100s 14 50s page 49
SINGLE PHASE INPUT FAILURE
. . . 1. Warning
230 | Single phase input failure 1.2 2 Coast 14 2 page 50
CURRENT LIMIT START TIME
EXPIRED
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3 Parameter ait. Param.| Factory
Menu Function/Parameter Range Alarm codes set setting Value| Page
oFF
1. Warning
231 | Current limit start time expired OFF, 1, 2,3, 4 2. Coast 14 2 page 50
3. Stop
4. Brake
Parameter set handling
0 - External control of
240 | Select parameter set 0.123,4 parameter set — 1 page 51
1-4 - Parameter set 1-4
241 | Actual parameter set 1.2.3,4 — — page 51
no, P1-2, P1-3, P14, no - no action
P2-1, P2-3, P24, P3-| P1-2 - Copy parameter
242 | Copy parameter set 1, P32, P34, P41, |set1toparameterset2| no page 51
P4-2, P4-3 etc.
243 | Reset to factory settings no, YES — no page 52
Autoreset
250 | Autoreset attempts OFF, 0-10 14 oFF page 52
251 | Thermal motor protection autoreset | ofF, 0-3600 s 14 ofF page 53
252 | Start limitation autoreset OFF, 0-3600 s 14 oFF page 53
253 | Locked rotor alarm autoreset ofF, 0-3600 s 14 oFF page 53
Current limit start time expired
254 autoreset oFF, 0-3600 s 14 oFF page 53
255 | Max power alarm autoreset oFF, G-3600 s 14 ofFF page 53
256 | Min power alarm autoreset oFF, 0-3600 s 1-4 oFF page 53
257 | External alarm autoreset ofFF, 0-3600 s 14 oFF page 53
258 | Phase input failure autoreset oFF, 0-3600 s 14 oFF page 53
259 | Voltage unbalance alarm autoreset | oFF, 0-3600 s 14 oFF page 53
260 | Overvoltage alarm autoreset ofF, 0-3600 s 14 ofFF page 53
261 | Undervoltage alarm autoreset oFF, 0-3600 s 14 ofFF page 53
262 | Serial communication autoreset ofFF, 0-3600 s 14 oFF page 53
263 | Softstarter overheated autoreset oFF, 0-3600 s 14 ofFF page 53
Serial communication
270 | Serial comm. unit address 1-247 — 1 page 54
271 | Serial comm. baudrate 2.4-38 .4 kBaud — 96 page 55
272 | Serial comm. parity 0.1 (1) g\?e?\a;:igity — 0 page 55
oFF
1. Warning
273 | Serial comm. contact broken ofFF, 1.2 3.4 2. Coast —_— 3 page 55
3. Stop
4. Brake
Operation settings
PRE-SETTING
300 | Preset pump control parameters no, yes — no page 55
START
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. Parameter alt. Param,| Factory
Menu Function/Parametar Range Alarm codes sot setting Value| Page
1 Linear torque control
2. Square torque control
310 | Start method 1,234 3 Voltage control 14 1 page 57
4. DOL
311 | Initial torque at start 0-250% of T, 14 10 page 58
312 | End torque at start 25-250% of T, 1-4 150 page 58
313 | Initial voltage at start 25-80% of U 1-4 30 page 58
314 | Current limit at start off, 160-500% of |, 1-4 ofFF page 59
315 | Starttime 160s 14 10 page 59
315 | Torque boost current limit off, 300-700% of |, 14 ofFF page 60
317 | Terque baost active time 0.1-20s 14 10 page 60
STOP
1 Linear terque control
2. Square torque control
320 | Stop method 12,3, 45 3. Voltage control 14 4 page 60
4, Coast
5. Brake
321 | Endtorque at stop 0-100% of T, 14 0 page 61
322 | Step down voltage at stop 100-40% of U 14 100 page 61
. 1. Dynamic vector brake
323 | Braking method 1,2 2 Reverse cument brake| 1 page 62
324 | Braking strength 150-500% 1-4 150 page 62
325 |[Swoptime 1-120 s 1-4 10 page 63
326 | Alarm braking strengdth oFF, 150-500% 14 oFF page 63
327 | Alarm braking time 1-120s 1-4 10 page 63
SLOW SPEED / JOG
330 | Slow speed strength 10-100 14 10 page 65
331 | Slow speed time at start ofF, 1-60s 14 oFF page 65
332 | Slow speed time at stop oFF, 1-60 s 14 oFF page 66
333 | DC brake at slow speed oFF, 1-60 s 14 ofF page 66
334 | Jog forward enabla oFF, on 1-4 oFF page 66
335 | Jogreverse enable oFF, on 14 oFF page 66
ADDITIONAL SETTINGS
340 | Bypass oFF, on 14 oFF page 67
341 | Power Factor Contral {PFC) oFF, on 14 OFF page 69
342 | Fan continuously on oFF, on 14 oFF page 69
Process protection
LOAD MONITOR
oFF
1 Warning
400 { Max power alarm ofFF, 1,2 3, 4 2. Coast 14 oFF page 71
3. Stop
4_Brake
oFF
1. Warning
401 | Min power alarm oFF, 1. 2.3, 4 2_Copast 14 oFF page 71
3. Stop
4, Brake
402 | Start delay power alarms 1-999s 14 10 page 71
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Parameter alt. Param.| Factory
Menu Function/Parameter Range Alarm codes set | setting Value| Page
403 | Max power alarm margin 0-100% of P,, 1-4 16 page 71
404 | Max power alarm response delay 0.1-900s 14 0.5 page 71
405 | Max power pre-alarm margin 0-100% of P, 1-4 8 page 72
406 Max power pre-alarm response 01900 14 05 page 72
delay
407 | Min power pre-alarm margin 0-100% of P, 14 8 page 72
408 | Min power pre-alarm response delay 0.1-90.0 s 14 05 page 72
409 | Min power alarm margin 0-100% of P, . 14 16 page 72
410 | Min power alarm response delay 0.1-900s 14 05 page 73
411 | Autoset power limits no, YES — no page 73
412 | Normal load 0-200% of P, 1-4 100 page 73
413 | Output shaft power 0.0-200.0% of P, —_ — page 73
EXTERNAL ALARM
offF
_ 1. Warning
420 | External alarm oFF 1,2,3, 4,5 g g?oa;t 14 oFF page 73
4. Brake
5. Spinbrake
MAINS PROTECTION
ofF
1. Warning
430 | Voltage unbalance alarm ofFF 1,2,3,4 2. Coast 14 OofF page 74
3. Stop
4. Brake
431 | Voltage unbalance level 2-25% of U, 14 10 page 75
432 Response delay voltage unbalance 190's 14 1 page 75
alarm
ofF
1. Warning
433 | Overvoltage alarm ofF 1,2, 3, 4 2. Coast 14 oFF page 75
3. Stop
4. Brake
434 | Overvoltage level 100-150% of U,, 14 115 page 75
435 | Response delay overvoltage alarm | 1-90s 14 1 page 75
offF
1. Warning
436 | Undervoltage alarm ofF, 1, 2.3, 4 2. Coast 14 OFF page 75
3. Stop
4. Brake
437 | Undervoltage level 75-100% of U, 1-4 85 page 76
438 | Response delay undervoltage alarm| 190 s 14 1 page 76
439 | Phase sequence L123, 1321 —_— —_ page 76
offF
440 | Phase reversal alarm oFF 1,2 1. Warning — ofFF page 76
2. Coast
1/0 settings
INPUT SIGNALS
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. Parameter ailt. Param, Factory
Menu Function/Parameter Range Alarm codes sot setting Value| Page
oFF
1. Digital, Rotation sen-
sor .
2. Digital, Slow speed
3. Digital, Jog fwd
500 | Digital/analogue input ofFF, 1,2, 3, 4,5, 6, 7 4. Digital, Jog rev 14 oFF page 77
5. Digital, Autoset
6. Analogue start-stop,
0-10V/0-20mA
7. Analogue start-stop,
2-10V/4-20 mA
501 | Digital input pulses 1-100 14 1 page 78
- 0 i
502 [ Analogue start-stop on-value ?aigg'é of signal 14 25 page 79
503 | Analogue start-stop off-value gigg% of signal 14 75 page 80
504 | Analogue start-stop delay time 1-999s 14 1 page 80,
ofFF
1. Start signal
2. Stop signal
NPT . : 3. Parameter set input 1
510 | Digital input 1 function ofFF.1,2,3,4,5,6,7 4. Parametersetinput 2| 1 page 81
5. External alarm signal
6. Start R signal
7. Start L signal
511 | Digital input 2 function oFF, 1,2, 3,4,5,6, 7 See 510 — 2 page 81
512 | Digjtal input 3 function ofFF, 1,2, 3,4,5,6, 7 See 510 —_ 3 page 82
513 | Digital input 4 function OFF, 1,2, 3,4,5,6, 7] See 510 —_ 4 page 82
OUTPUT SIGNALS
oFF
1.0-10vV/0-20mA
520 | Analogue output ofFF, 1,2 3,4 2.2-10V/4-20mA 14 oFF page 82
3. 10-0v/20-0mA
4.10-2V/20-4mA
521 | Analogue output function 1,.2.3.4 1. RMS current 14 1 page 82
2. Line voltage
3. Shaft power
4, Torque
x 0,
522 | Scaling analogue output, min gi’g{g" of value 14 0 page 83
0
523 | Scaling analogue output, max gfgg’{’ of value 14 | 100 page 84
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Parameter alt. Param. Factory
Menu Function/Parameter Range Alarm codes set | setting Value| Page
ofFF
1. Operation
2. Fult voltage
3. Power pre-alarms
4. Brake
5. Run
6. RunR
7.RunL
8. Operation R
9. Operation L
10. Power alarms
11. Max power alarm _
530 | Relay K1 off, 1-19 12. Max power pre-alarm 1 page 85
13. Min power alarm
14. Min power pre-alarm
15. All alarms (except
power pre-alarms)
16. All alarms (except
power alarm and pre-
alarms)
17. External alarm
18. Autoreset expired
19. All alarms which
need manual reset
531 | Relay K2 off, 1-19 Same as 530 — 2 page 85
532 | Relay K3 off, 1-19 Same as 530 _— 15 page 85
533 | K1 contact function 1,2 ; :2 — 1 page 85
. 1.N.O.
534 | K2 contact function 1,2 2 NC —_— 1 page 86
View operation
OPERATION
700 | Current 0.0-9999 A — — page 91
701 | Line main voltage 0-720Vv _— — page 91
702 | Power factor 0.00-1.00 — — page 91
703 | Output shaft power -999-9999 kW — — page 91
704 Ou}put shaft power in percentage 0-200% of P,, _ _ page 91
units
705 | Shaft torque -999-9999 Nm — — page 91
706 | Shaft torque in percentage units 0-250% of T,, — — page 91
low, 30-96°C
707 | Softstarter temperature low, 86204 °F — — page 92
708 | Current phase L1 0.0-9999 A — — page 92
709 | Current phase L2 0.0-9999 A — — page 92
710 | Current phase L3 0.0-9999 A — — page 92
711 | Line main voltage L1-L2 0-720v — — page 92
712 | Line main voltage L1-L3 0-720V - _ page 92
713 | Line main voltage L2-L.3 0720V — — page 92
714 | Phase sequence L—, L1123, 321 —_ — page 92
715 | Used thermal capacity 0-150% — — page 92
716 | Time to next allowed start 0-60 min — — page 92
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Paramet It. Param.| Facto
Menu Function/Parameter Range Alarm CEII:s st settinrgy Value| Page
STATUS
1. Stopped, no alarm
2. Stopped, alarm
3. Run with alarm
4. Acceleration
5. Full voltage
6. Deceleratian
7.B
720 | Softstarter status 112 ypassed — | = page 93
8. PFC
9. Braking
10. Slow speed forward
11 Slow speed reverse
12. Standby (waiting for
analogue start/stop or
autoreset}
721 | Digital input status LLLL-HHHH — — page 93
722 | Analogue/digital input status L.H — — page 83
723 | Analogue/digital input value 0-100% of signal — — page 93
range
724 | Relay status LLL-HHH — — page 93
-1 f si|
725 | Analogue qutput value 0-100% of signal — — pagse 93
range
STORED VALUES
730 | Operation time 09995 809h — — page 94
731 | Energy consumpuon 0.000-2000 MWh — — page 94
732 | Reset energy consumption na. YES — no page 94,
Alarm list
800 [ Alarm list, latest error F1-F17 h — — page 94
801 | Alarm list, error 14 F1-Fi7 h — _ page 94
802 | Alarm list, error 13 F1-Fi7 h — — page 94
803 | Alarm list, error 12 F1-F17,.h —_— — page 94
804 | Alarm list, error 11 F1-F17. h — — page 94
805 | Alarm list, error 10 F1-Fi7_ h _— — page 94
806 | Alarm list, error 9 F1-F17, h — — page 94
807 | Alarm list, error 8 F1-F17. h — — page 94
808 | Alamm list, error 7 FA-F17 h — —_ page 94
809 | Alarm list, error 6§ F1-F17. h — — page 94
810 | Alarm list, ermor 5 F1-F17.h — — page 94
811 | Alarm list, error 4 F1-F17. h — — page 94
812 |Alarmlist, error 3 F1-F17. h — — page 24
813 | Alarm list, error 2 F1-F17.h — — page 94
814 | Alarm list, error 1 F1-F17. 0 — — pagsa 94
Softstarter data
900 | Softstarter type 17-1400 A — 17 page 95
901 | Software vanant text Same as [abel — V220 page 95
902 | Software version text Same as [abel — R15 page 95
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Explanation of units: {
U Input line voltage
U, Nominal motor volcage.

—

=]

Nominal motor current.

P, Nominal motor power.
N, Nominal motor speed.
T, Nominal shaft torque.
Lot Nominal current softstarrer.
Posoft Nominal power softstarter.
Niofe Nominal speed softstarter.
Calculation shaft torque

T, = _Nﬂz—

(-ggx2n)
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Safety

Instruction manual
It is important to be familiar with the scfrstarzer to fully understand chis
instruction manual.

Technically qualified personnel

Installation, commissioning, demounting, making measurements, etc. of or on
the Emotron products may only be carried out by personnel technically quali-
fied for the task.

Installation
The installation must be made by authorised personnel and must be made
according to the local standards.

Opening the softstarter

DANGER! ALWAYS SWITCH OFF THE MAINS VOLTAGE BEFORE
A OPENING THE UNIT.

Always take adequate precautions before opening the softstarter. Alchough the
connections for the conrrol signals and the jumpers are isolated frem the mains
voltage. Always rake adequate precautions before opening the softstarter.

EMC Regulations
EMC regulations must be followed te fulfil the EMC standards.

Emotron AB 01-3853-01r1 Safety
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1. General information

1.1 Introduction

The MODBUS RTU optional card is an asynchronous serial interface for the
softstarters of the MSF 2.0 series to exchange data asynchronously with external
equipment.

The protocol used for dara exchange is based on the Modbus RTU protocol,
originally developed by Modicon.

Physical connection can be either RS232 or RS485.

It acts as a slave with address 1 - 247 in a master-slave configuration. The com-
munication is half duplex. It has a standard non return to zero (NRZ) format.

Baudrate is possible from 2400 up to 38400 bits per sec.
The character frame formar (always 11 bits) has:

*  one start bit

¢ eight daca bits

* one or two stop bits

* even or no parity bit

A Cyclic Redundancy Check is included.

1.2 Description.

This instruction manual describes the installation and operation of the MOD-
BUS RTU oprion card, which can be built into the MSF 2.0 softstarters:

MSF-017 - MSF-1400

1.3 Users

This instruction manual is intended for:
* installation engineers

* designers

* maintenance engineers

* service engineers

Emotron AB 01-3853-01r1 General information 3
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1.4 Safety

Because this option is a supplementary part of the sofstarter, the user must be
familiar with the original instruction manual of the MSF 2.0 sofstarter. All
safety instructions, warnings etc. as mentioned in chese instruction manuals are
to be known to the user.

The following indications can appear in this manual. Always read these firstand
be aware of their content before continuing.

NOTE: Additional information as an ald to avolding problems.

CAUTION: Failure to follow these Instructions can result in
A malfunction or damage to the softstarter.

WARNING: Fallure to follow these instructions can result In
serious injury to the user In addition to serious damage to the
softstarter.

1.5 Delivery and unpacking.

Check for any visible signs of damage. Inform your supplier immediately of any
damage found. Do not install the option card if damage is found.

If che option card is moved from a cold storage room to the room where it is to
be insralled, condensation can form on it. Allow the option card to become fully
acclimatised and wait until any visible condensation has evaporated before
installing it in the softstarter.

4 Generai information Emotron AB 01-3853-01r1
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2. Modbus RTU

2.1 General

Devices communicate using a master-slave technique, in which only one device
{the master) can initiate transactions (called 'queries’). The other devices (the
slaves) respond by supplying the requested dara to the master, or by taking the
action requested in the query. Typical master devices include host processors
and programming panels. Typical slaves include programmable controllers,
motor controllers, load monitors etc, see Fig. 1.

PC with
y Configuration
Modbus RTU Sofiware
Master
Modbus RTU Modbus RTU Modbus RTU
Slave node #1/ [Slave node 42 Slave node #n
FQO1

Fig. 1 Nerwerk configuration,

The master can address individual slaves, Slaves return a message {called a
'response’} to queries thart are addressed to them individually.

The Modbus protocol establishes the format for the master’s query by placing
into it the device address, a function code defining the requested acticn, any
darta o be sens, and an error checking field. The slave’s response message is also
constructed using Modbus protocol. It conrains fields confirming the action
taken, any data to be returned and an ecror-checking field. If an error occurred
in receiving the message, or if the slave is unable to perform the requested
action, the slave will construct an error message and send this as its response, see

Fig. 2.

Emotron AB 01-3853-01r1 Modbus RTU 5
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Query Frame Modbus

RTU Stave
Traller Qutput Data Header l

Immadiata’
response
Response Frame

Header Input Data  Trallar

FO2

Fig 2 Shows the MODBUS RTU data exchange.

Modbus RTU uses a binary transmission protocol.

[f even parity is used, each character (8 bit dara) is sent as:

Table 1

Start bit.

Data bits, hexadecimal 0-9,A-F, least significant bit sent first,

Even parity bit,

1
B
1
1

Stop bit,

If no paricy is used cach character (8 bit dara) is sent as:

Table 2
1 Start bit.
8 Data bits, hexadecimal C-9,A-F, least significant bit sent first.
2 Stop bit.
8 Modbus RTU Emotron AB 01-3853-01r1
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Fig. 3 Timing diagram for a transaction (query and response messages) (bottom in
figure), a message frame (middle in figure) and a character frame (top in

Srgure).
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2.2 Framing

Messages start with a silent interval of at least 3.5 character times. This is easily
implemented as a multiple of character times ar the baud rate used on the net-
work (shown as T'1-T2-T3-T4 in the rable below). The first field then transmit-

ted is the device address.

The allowed characters transmitted for all fields are hexadecimal 0-9,A-F Net-
work devices monitor the network bus continuously, including during the
silent’ intervals. When the first field (the address field) is received, each device
decodes it to find out if it is the addressed device.

Following the last transmitted character, a similar interval of at least 3.5 charac-
ter times marks the end of the message. A new message can begin after this
interval.

The entire message frame must be transmitted as a continuous stream. If a silent
interval of more than 3.5 character times 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 earlier than 3.5 character times following a
previous message, the receiving device will consider it a continuation of the pre-
vious message. This will set an error, as the value in the final CRC field will not
be valid for the combined messages. A typical message frame is shown below.

Table 3

START T1-T2-T3-T4

Header ADDRESS 8 bits
FUNCTION 8 bits

Data DATA n x 8 bits

CRC CHECK 16 bits

Traller
END T1-T2-T3-T4

2.2.1 Address field

The address field of a message frame contains eight bits. The individual slave
devices are assigned addresses in the range of 1 - 247. 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 ‘
of the response to let the master know which slave is responding.

8 Modbus RTU Emotron AB 01-3853-01r1
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2.2.2 Function field

The function code field of a message frame contains eight bits. Valid codes are
in the range of 1 - 6, 15, 16 and 23. See section 2.2, page 8.

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.

Examples are:

* o read the ON/OFF states of a group of inputs;

* to read the data contents of a group of parameters;

* 1o read the diagnostic status of the slave;

* 1o write to designated coils or registers within the slave.

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 orig-
inal 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 a
logic 1.

In addition to its modification of the function code for an exception response,
the slave places an unique code into the data field of the response message. This
tells the master whar kind of error occurred, or the reason for the exception, see
section 2.4.2, page 22.

The master device’s application program has the responsibility of handling
exception responses. Typical processes are to post subsequent retries of the mes-
sage, to try diagnostic messages to the slave and to notify operators.

Additional informarion about function codes and exceptions comes later in this
chapeer.

Emotron AB 01-3853-01r1 Modbus RTU 9
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2.2.3 Data field

The dara field is constructed using sets of two hexadecimal digits (8 bits), in the
range of 00 to FF hexadecimal.

The dara field of messages sent from a master to slave devices contains addi-
rional infermartion which the slave must use to take the action defined by the
funcrion code. This can include items like discrete and register addresses, the
quantity of items to be handled and the count of actual dara bytes in the field.

For example, if the master requests a slave to read a group of holding registers
(function code 03), the data field specifies the starting register and how many
registers are to be read. If the master writes to a group of registers in the slave
{function code 10 hexadecimal), the dara field specifies the starting register, how
many registers to write, the count of data bytes to follow in the data field, and
the dara to be written into the registers.

[f no error occurs, the dara field of a response from a slave to a master concains
the dara requested. If an error occurs, the field conrains an exceprion code that
the master application can use to determine the next action to be taken.

2.2.4 CRC Error checking field

The error checking field contains a 16 bit value implemented as 2 bytes. The
error check value is the result of a Cyclical Redundancy Check (CRC) calcula-
tion performed on the message contenes.

The CRC field is appended to the message as the lasc field in che message.
When chis is done, the low-order byte of the field is appended first, followed by
the high-corder byte. The CRC high-order byte is the last byte to be sent in the

message.

Additienal information about CRC calculation, see chaprer 5. page 49.

10 Modbus RTU Emotron AB 01-3853-01r1
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2.3 Functions

Emotron supports the following MODBUS function codes.

Function name

Function code

Holding Registers

Read Coil Status 1(01h)
Read Input Status 2 (02h)
Read Holding Registers 3(03h)
Read input Registers 4 (04h)
Force Single Coil 5 (05h)
Force Single Register 6 (06h)
Force Multiple Coils 15 (OFh)
Force Multiple Registers 16 (10h)
Force/Read Multiple 23 (17h)

2.3.1 Read Coil Status

Read the status of digital changeable parameters.

Example

Requesting the motor PTC input ON/OFF-state. It is ON.

PTC input:

1 byte of data:

Modbus no = 29 (1Dh)
On: Yes = 1 coil = 0001
Byte count=01

Emotron AB 01-3853-01r1
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Request message.

Fleld name Hex value
Slave address 01
Function 01
Start address HI Q0
Start address LO 1D
Number of Coils Ki 00
Number of Coils LO 01
CRC LO 6D
CRC HI cC

Response message.

Fleld name Hex value
Slave address 01
Function 01
Byte count 01
Coil no.29 (1Dh) status 01
CRC LG 90
CRC HI 48

Sce section 4.4, page 37 for all parameters readable wich this function code.

2.3.2 Read Input Status

Read the status of digital read-oniy information.

EXAMPLE

Request the Pre-alarm status. It is no Pre-alarm. Pre-alarm status: Modbus no=
2.

12 Modhus RTU Emotron AB 01-3853-01:1
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Request message.

Fleld name Hex value
Slave address 01
Function 02
Start address Hi 00
Start address LO 02
Number of Inputs HI 00
Number of Inputs LO 01
CRC LO 18
CRC HI 0A
Response message.
Fleld name Hex value
Slave address 01
Function 02
Byte count 01
Input no.2 (O2h)status 00
CRCLO Al
CRCHI 88

See section 4.5, page 38 for all digital status readable with this function code.

2.3.3 Read Holding Registers

Read the value of analogue changeable information.

Example, requesting the Nominal Mortor Voltage, Nominal Motor Frequency
and the Nominal Motor Current. Their values are 400.0 V, 60 Hz and 15.5 A.

400.0V, unit 0.1V - 4000 (OFAOh)

60Hz unit 1Hz - 60 (003Ch)

15.5A, unit 0.1A - 155 (009Bh)

Emotron AB 01-3853-04r1
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Request message.

Field name Hex value
Slave address 01
Function 03
Start address Hl 00
Start address LO 00
Number of Registers HI 00
Number of Registers LO 03
CRC LO 05
CRC HI CB

Response message.

Fleld name Hex value
Slave address 01
Function 03
Byte count 06
Reg no. 0, (Oh) data HI OF
Reg no. 0, (Oh) data LO AO
Reg no. 1, (1h) data HI 00
Reg no. 1, (1h) data LO 3C
Reg no. 2, (2h) data HI 00
Reg no. 2, (2h) data LO 9B
CRC LO 20
CRC HI 34

See section 4.7, page 42 for all analogue changeable parameters readable with
this function code.

14 Modbus RTU Emotron AB 01-3853-01r1
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°

2.3.4 Read Input Registers

Read the contents of analogue read-only information.

EXAMPLE

Request the Shaft Torque. It is 452.0 Nm. It has a long representation, 2 regis-

ters are used.

452.0 Nm, unit 0.1 Nm - 4520 (00001 1A8h).

Request message.

Field name Hex value

Slave address 01

Function 04

Start address Hi 00

Start address LO 0A

Number of Registers HI 00

Number of Registers LO 02

CRCLO 51

CRC HI c9o
Response message.

Field name Hex value

Slave address 01

Function 04

Byte count 04

Reg no. 10 (0Ah) data HI 00

Reg no. 10 (OAh) data LO 00

Reg no. 11 (0Bh) data HI 11

Reg no. 11 (OBh) data LO A8

CRC LO Fé

CRC HI 6A

See section 4.6, page 38 and § 4.9, page 68 for all analogue read-oniy informa-
tion teadable with this function code.
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2.3.5 Force Single Coil

Set the status of one changeable digital parameter.

EXAMPLE

Set the Start Command to ON. This will cause the motor to start.

Modbus no = 1 - address LO 1 (01h)
Run = 1 - 0 Data HI 255 (0FFh), Data LO 00 (00h)

Reguest message.

Field name Hex value
Slave address 01
Function 05
Start address HI 00
Start address LO 01
Data HI FF
Data LO 00
CRC LO DD
CRC HI FA

Response message.

Field name Hex value
Slave address 01
Function 05
Start address HI 00
Start address LO 01
Data HI FF
Data LO 00
CRC LO DD
CRC HI FA

See section 4.4, page 37 for all parameters changeable with this function code.
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2.3.6 Force Single Register

Set the value of one analogue changeable parameter.

EXAMPLE

Set the Response Delay Max Alarm to 12.5 sec.
Modbus no 13 -> address LO (0Dh)

12.5s, unit 0.1s - 125 (7Dh)

Request message.

Field name Hex value
Slave address 01
Function 06
Start address HI 00
Start address LO ob
Data HI 00
Data LO 70
CRC LO D8
CRCHI 28
Response message.
Field name Hex value
Slave address 01
Function 06
Start address Hi 00
Start address LO oD
Data HI 00
Data LO 70
CRC LO D8
CRCHI 28

See section 4.7, page 42 for all paramerers changeable with this function code.
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2.3.7 Force Multiple Coil

Sert the status of multiple digital changeable parameters.

Example
Set the Alarm Reset ON and Start Command to ON. This will cause an alarm
reset before the motor starts.

Coil no. = 0-1 Reset -> 1
Run =1
->- 00000011 (03h)

Request message.

Fleld name Hex value

Slave address 01

Function OF

Start address HI 00

Start address LO 00

Number of Coils HI 00

Number of Coils LO 02

Byte count 01

Coil no. 0-1 status 03

(0000 0011B)

CRCLO SE

CRC HI 96
Response message.

Fleld name Hex value

Slave address 01

Function OF

Start address HI 00

Start address LO 00

Number of Coils HI 00

Number of Coils LO 02

CRCLO D4

CRC HI 0A
18 Modbus RTU Emotron AB 01-3853-01r1
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Example
Set the min power alarm response delay to 25.0 sec and the min alarm margin
w 55%.

25.0 sec, unit 0.1 sec -> - 250 (O0FAR)
55%, unit 1% -> 55 {0037h)

Reguest message.

2.3.8 Force Muitiple Register

Set the contents of muldiple changeable analogue parameters.

See section 4.4, page 37 for all parameters changeable with chis function code.

Field name Hex value
Slave address o1
Function 10
Start address HI 00
Start address LO 11
Number of Registers Hl 00
Number of Registers LO 02
Byte count 04
Data Hl reg 17 (11h) 00
Data LO reg 17 (11h) FA
Data Hl reg 18 (12h) Co
Data LO reg 18 (12h) 37
CRC LO 52
CRCHI 88
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Response message.

Fleld name Hex value
Slave address 01
Function 10
Start address Hl 00
Start address LO 11
Number of Registers HI 00
Number of Registers LO 02
CRC LO 11
CRC HI cDh

See section 4.7, page 42 for all parameters changeable with this function code.

2.3.9 Force/Read Multiple Register

Set and read the contents of multiple analogue changeable parameters in the
same message.

Example
Set the Paramerter Set parameter to 2 and Relay 1 function to 1 and read the

Nominal Motor Speed and the Nominal Motor Power. They are 1450 rpm and
17000 W.

1450 rpm, unit 1 rpm — 1450 (05AAh)
17000 W, unic 1 W — 17000 (4268h)
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Request message.

Field name Hex value
Slave address o1
Function 17
Start read address Hi (0]¢]
Start read address LO 03
Number of read Regs HI 00
Number of read Regs LO 02
Start write address HI 00
Start write address LO 15
Number of write Regs HI 00
Number of write Regs LD 02
Byte count 0a
Data HI Reg 21 (15h) 0o
Data LO Reg 21 (15h) 02
Data HIl Reg 22 (16h) o0
Data LO Reg 22 (18h) 01
CRC LO 82
CRC HI 77
Response message.
Flald name Hex value
Slave address oM
Function 17
Byte count 04
Reg no. 3, (3h) data HI 05
Reg no. 3, (3h) data LO AA
Reg no. 4, (4h) data HI a2
Reg no. 4, (4h) data LO 68
CRCLO E8
CRC HI 85
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See section 4.7, page 42 for all parameters change-able with this function code.

24 Errors, exception codes

Two kinds of errors are possible:
* Transmission errors.

*  Operation errors.

2.4.1 Transmission errors
Transmission errors are:

*  Frame error (stop bit error).
<. *  Parity error (if parity is used).
¢ CRC error.

¢ No message at all.

These errors are caused by i.e. electrical interference from machinery or damage
to the communication channel (cables, contact, I/O ports etc.). This unit will
not act on or answer the master when a transmission error occurs. (Same result
as if a non-existing slave is addressed). The master will eventually cause a time-
out condition.

2.4.2 Operation errors

If no transmission error is detected in the master query, the message is exam-
ined. If an illegal function code, data address or data value is detected, the mes-
sage is not acted upon but an answer with an exception code is sent back to the
master. This unit can also send back an exception code when a set (force) func-
tion message is received during some busy operation states.

Bit 8 (most significant bit) in the function code byte is set to a '1” in the excep-
tion response message. Example with an illegal data address when reading an
inpur register.
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EXCCpEiOl’l response message.

Field name Hex value
Slave address 01
Function 84
Exception code 02
CRC LO c2
CRCHI Ci

Table 4 Exception codes.

Exc. code Name Description
o1 lllegal function This unit doesn’t support the func-
tion code.
lllegal data The data address is not within its
02 }
address boundaries.
03 lllegal data value The datq value is not within it's
boundaries.
The unit is unable to perform the
06 Busy reguest at this time. Retry later.
o7 Read only The data is not available for write
access.
Emotron AB 01-3853-01r1 Modbus RTU 23
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3. Installation

3.1 Installation on MSF-017 to MSF-145
Fig. 4 shows the parts of the MODBUS RTU option.

Flat cable to the
control board.

MODBUS RTU
option module.

RS232sub d 9-pol
connector.

Termination switc
S1.

RS485 4-pole connector
and counter piece.

Fig. 4 MODBUS RTU option card,

WARNING: Opening the softstarter. Always switch off the mains
voltage before opening the softstarter.

Remove first the lid on the top side of the softstarter. Mount the option card
according to the sequence in Fig. 5.
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Q-Pulse Id TMS1013 Active 10/12/2014 Page 167 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

1) 4)
Remove the origi- b o ¢ Use tiewrap for strain
nal lid before relief.
installing the .
option card. X
AT
i H2)
2 Mount the
1Y 3 screws
3) i in their
Mount the fiat 11| position.
cable between the
option card and
the control board.
Either of the two

connectors on the
option card can be
used

Fig. 5 Installation of the option board.

Fig. 6 Mounting of the option card seen from the top. ‘
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3.2 Installation of MSF-170 to MSF-1400

Fig. 8

Emotron AB 01-3853-01r1 instatlation 27
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3.3 RS485 Multipoint network

The RS485 port (see Fig. 4) is used for multi point communication. A host

computer (PC/PLC) can address (master) maximum 247 slave srations (nodes).

See Fig. 10.
BUS |
MASTER !
RS 485
| VFX2.0 MSF20 |, VFX2.0
; Id 1 X Id 2 : ;1d 3
F10
Fig. 10 RS 485 mulitpoint network ‘
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3.3.1 RS485 connection

Table 5
RS485 pin Function
1 Ground
2 A-line
3 B-line
4 PE

The connector is a 4-pole male connector. The wiring should be done according

to Fig. 11.
Master Slave 1 Slave 2
N GND . GND N N
2 RS485-A 2 RS485A 2
3 R4828 3 — 154658 3
o . .
Shield Shield
PE
Connectlon to Modbus Male connectors on
RTU Host PC/PLC Modbus RTU option cards

Fig 11 RS485 wiring

3.3.2 RS485 termination

The RS485 network must always be terminated, to avoid transmission problem.
The termination must take place at the end of the network. In Fig. 11 chis
means that the termination must take place at the slave 2 unir.

Switch S1 (see Fig. 4) sets the termination ON or OFF as indicated in the Fig.
12 and Fig. 13.

Emotron AB 01-3853-01r1 Installation 29
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OFF

Lo

F14
Fig. 12 Termination is OFF

T OFF

ON

F15
Fig. 13 Termination is ON.

NOTE: Physical connection can be either RS232 or RS485, not both on the
same time.

3.4 RS232 point to point network

The RS232 port is used for point to point communication as a master slave. See

fig Fig. 14.
PC RS232 Emotron product
F13
Fig. 14 RS232 point to point network I '
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3.4.1 RS232 connection

Table 6
RS232 pin Function
2 TX from module
3 RX to module
5 Ground

3.4.2 RS232 wiring

The RS232 port consists of a sub-D 9 pole female connecror. The wiring should
be done according to Fig. 14.

NOTE: Use an 1:1 cable WITHOUT a pin 2-3 crossing.

Master Slave

A GND A

RS232-RX

RS232.TX

\@)@@@@o@@@ /

i

Connector to Female connector on
Modbus RTU Sub-d Modbus RTU Sub-d option card

Fig 15 RS232 wiring.

NOTE: Physical connection can be either RS232 or R$485, not both on the
same time.
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4. Communication parameters

4.1 Set-up Communication Parameters

The following parameters have to be set-up:

¢ Unict address.

e Baud race.

* Parity

*  Behaviour when contact broken.

Setting up the communication parameter must be made in local ’Control panel’
mode. See section 4.2.1, page 36.

Serial comm. unit address [270}].

0 Setting
2702
Serlal comm. unit address
Default: 1
Range: 1-247
1-247 Unit address.

Serial comm. baudrate [271]

27112

)

Serial comm. baudrate

6

Default: 9.6 kBaud
Range: 2.4 - 38.4 kBaud
2.4-38.4 Baudrate.
Emotron AB 01-3853-01r1 Communication parameters 33
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Serial comm. parity [272]

57510

J Serlal comm. parity
0 1

Default: 0

Range: 0,1

0 No parity '
1 Even parity.

Serial comm. broken alarm [273]

If the softstarter is configured for control via serial communications {menu
[200] = 3) and the serial communication contact is broken during operation, an
F15 alarm can be configured to occur. In this menu the alarm can be enabled
and an action to be performed can be chosen. The following options are availa- ,

ble:

OFF

Serial communication contact broken alarm is disabled.

WARNING '
Alarm message F15 is shown in the display and relay K3 is activated (for defaulc .
configuration of the relays). However, the motor is not stopped and operation :
continues. The alarm message will disappear and the relay will be reset when the
fault disappears. The alarm may also be reset manually from the control panel.

COAST .
Alarm message F15 is shown in the display and relay K3 is activated (for default

configuration of the relays). The motor voltage is automatically switched off.

The motor freewheels until it stops.

‘ !
N

34 Communication parameters Emotron AB 01-3853-01r1
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STOP

Alarm message F15 is shown in the display and relay K3 is activated (for default
configuration of the relays). The motor is stopped according to the stop settings
in menu [320] - [325].

BRAKE

Alarm message F15 is shown in the display and relay K3 is activated (for default
configuration of the relays). The brake function is activated according to the
braking method chosen in menu [323] and the motor is stopped according to
the alarm brake settings in menu [326] - [327] (braking strength and braking

time).

A serial communication broken alarm is automatically reset when a new srart
signal is given. The start signal can be given via control panel, remotely or via
serial communication depending on the control source chosen in menu 200.
Regardless of the chosen control soutce, it is always possible to initiate a reset via
control panel.

2732

Serlal comm. contact broken
(alarm code F15)

Oo|F|F

Default: 2
Range: ofFF, 1,2,3,4
oFF Serial comm. contact broken disabled
1 Warning
2 Coast
3 Stop
4 Brake
o
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4.2

Serial communication as control source

The source from where operation and parameter settings are made is selected in
the Control Source parameter menu 200.

When serial communication control source (3) is selected, it is possible to:

Operate the soft starter only via serial comm.

Set up parameters only via serial comm. Exceptions for the serial comm.
parameters described above.

Readour all view information and all parameters.

Set up the control source parameter from local MSF control panel.

Inspect all parameters from local MSF control panel.

4.2.1 Selection of control sources
Setting up the control source has to be done from the local MSF 2.0 control
panel.

2/0/0]3

J Control source

Default: 2 (remote control)

Range: 1,2,3

1 Control panel.

2 Remote control.

3 Serial communication control.

Independent of the chosen control source it is always possible to read ouc all the
informacion in the softstarter via serial communication, both parameters and

view informarion.

NOTE: When Reset to factory settings is made via serial comm., the control
source will remain In serial comm. control.

36 Communication parameters
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4.3

The product MSF menu column show the menu number on the control panel

Parameter List

for the parameter.

For more information on any parameter/function, see Instruction Manual MSF
2.0 Sofstarter.

4.4 Coil status list
Table 7
Modbus Function/Name Range Comment Menu
no no.
0 Reset alarm 0,1 0->1=Reset
1 Start/Stop 0,1 Stop=0, Run=1
2 Jog forward 0,1 0=No Jog, 1=Jog
3 Jog reverse 0,1 0=No Jog, 1=Jog
4 Autoset 0,1 0->1=Auto-set 411
5 Reset power consumption (0, 1 0->1=Reset 732
Control panel locked for _ _
20 settings 0.1 O=Unlocked. 1=Locked | 201
24 Enable US-units 0,1 0=0ff, 1=0n 202
Preset pump control _ -
25 parameters 0,1 0=No, 1=Yes 300
27 Bypass 0,1 Off, on; off=0, on=1 340
28 Power Factor Control PFC |0, 1 Off, on; off=0, on=1 341
29 PTC input 0,1 No, yes; no=0, yes=1 [221
32 Jog forward enable 0,1 No, yes; no=0, yes=1 334
33 Jog reverse enable 0,1 No, yes; no=0, yes=1 335
36 Fan continuously on 0,1 Off, on; off=0, on=1 342
Emotron AB 01-3853-01r1 Communication parameters 37
Q-Pulse Id TMS1013 Active 10/12/2014 Page 179 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

4.5 Input status list

Table 8 Input status list

Mo::us Functlon/Name Range Range/Unit

2 Pre-alarm 0,1 0=No alarm, 1=Alarm

3 Pre-alarm max 0,1 0=No alarm, 1=Alarm

4 Pre-atarm min 0,1 0=No alarm, 1=Alarm

4.6 Input register list

Table 9
Product
Mo:(:)us Function/Name Range/Unit Comments MSF
menu

0 Power consumption high word [ 0-2E9 Wh 1Wh<->1 731

1 Power consumption low word

2 Electrical power high word -2E9-2EQ W 1 Wh<->1

3 Electrical power low word

4 Output shaft power high word [ -2E9-2E9Q kW 0.1 kW<->1 703

5 Output shaft power low word

6 Operation time high word 0-9999999 h 730

7 Operation time low word
10 Shaft torque high word -2E9-2EQ Nm 0.1Nm <> 1 705
11 Shaft torque low word

. r23->HB =0,
16 Software version text (B =23 902
. vO001->HB =0,

17 Software variant text LB=01 901
18 |Current 0.0-6553.5A  |0.1A<->1 o
19 Current phase L1 0.0-6553.5 A 0.1A<->1 708
20 Current phase L2 0.0-6553.5 A 0.1A<->1 709
21 Current phase L3 0.0-6553.5 A 0.1A<->1 710
22 | Shafttorque in percentage units| 0 - 250% Tn 706 ‘
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Table 9
Modbus Product
Function/Name Range/Unit Comments MSF
no
menu
23 Line main voltage 0.0-720.0V 0.1V<->1 701
24 Line main voltage L1-L2 0.0-720.0V 0.1v<->1 711
25 Line main voltage L1-L3 0.0-720.0V 0.1v<->1 712
26 Line main voltage L2-L3 0.0-720.0V 0.1v<->1 713
See description
27 Softstarter type 1-19 in4.81 900
29 Analogue output value 0-100% 725
30 Serial comm. unit address 1-247 270
31 Serial comm. baudrate 2.4-38.4 kBaud | 0.1 kBaud <-> 1271
. . 0=No parity
32 Serial comm. parity 1=Even parity 272
34 Actual parameter set 1,2,3,4 241
o 9 o 413/
35 Output Shaft power % 0% -200% P, 704
29.0-96.0 °C
36 Softstarter temperature 84.0-204.0 °F 0.1deg<->1 707
37 Time to next allowed start 0-60 min 227
) See description
40 | Mode 1-8 in §4.8.3.
41 Softstarter status 1-12 720
42 Digital input status 0000-1111 L<->0, H<->1 721
43 Analogue/digital input value 0-100% 723
44 Analogue/digital input status 01 L<->0, H<->1 722
45 Relay status 000-111 L<->0, H<->1 724
46 Used thermal capacity 0-150% gfg/
47 Power factor 0.00-1.00 1.00 <-> 100 702
0 = None,
50 Phase sequence 0,12 1= RTS, ?ff/
2 =RST
‘ 51 Emotron product 2 2=MSF
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Table 9
Product
Mo::us Function/Name Range/Unit Comments MSF
menu

Alarm list, latest error, time

100 stamp high word 0-9999999 h 1 h<->1

101 Alarm list, latest error, time
stamp low word

102 | Alarm list, latest error 0- 17 800
Alarm list, error 14, time stamp

103 high word 0-9999999 h 1 h<->1
Alarm list, error 14, time stamp

104 low word

105 | Alarm list, error 14 0-17 801
Alarm list, error 13, time stamp

106 high word 0-9999999 h 1 h<>1
Alarm list, error 13, time stamp

107 low word

108 | Alarm list, error 13 0-17 802
Alarm list, error 12, time stamp

109 high word 0-9999999 h 1 h<>1
Alarm list, error 12, time stamp

110 low word

111 | Alarm list, error 12 0-17 803
Alarm list, error 11, time stamp

112 high word 0-9999999 h 1 h<>1
Alarm list, error 11, time stamp

113 low word

114 jAlarm list, error 11 0-17 804
Alarm list, error 10, time stamp B

115 high word 0-9999999 h 1h<->1
Alarm list, error 10, time stamp

116 low word

117 | Alarm list, error 10 0-17 805
Alarm list, error 9, time stamp g 3

118 high word 0-9999999 h 1 h<->1
Alarm list, error 9, time stamp

119 low word
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Table 9
Modb Product
odbus Function/Name Range/Unit Comments MSF
no
menu

120 [Alarm list, error 9 0- 17 806
Alarm list, error 8, time stamp g )

121 high word 0-9999999 h 1h<->1
Alarm list, error 8, time stamp

122 low word

123 |Alarm list, error 8 0- 17 807
Alarm list, error 7, time stamp y B

124 high word 0-9999999 h 1 h<>1
Alarm list, error 7, time stamp

125 low word

126 | Alarm list, error 7 0- 17 808
Alarm list, error 6, time stamp " A

127 high word 0-9999999 h 1 h<->1
Alarm list, error 6, time stamp

128 low word

129 | Afarm list, error 6 0- 17 809
Alarm list, error 5, time stamp ’ )

130 high word 0-9999999 h 1h<->1
Alarm list, error 5, time stamp

131 low word

132 |Alarm list, error 5 0-17 810
Alarm list, error 4, time stamp .

133 high word 0-9999999 h 1 h<->1
Alarm list, error 4, time stamp

134 low word

135 |Alarm list, error 4 0-17 811
Alarm list, error 3, time stamp R N

136 high word 0-9999999 h 1h<->1
Alarm list, error 3, time stamp

137 low word

138 [Alarm list, error 3 0-17 812
Alarm list, error 2, time stamp

139 high word 0-9999999 h 1 h<->1
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Table 9
Product
Mo::us Function/Name Range/Unlt Comments MSF
menu
Alarm list, error 2, time stamp
140 |1ow word
141 | Alarm list, error 2 0- 17 813
Alarm list, error 1, time stamp
142 high word 0-9999999 h 1 h<>1
Alarm list, error 1, time stamp
143 low word
144 |Alarm list, error 1 0-17 814
4.7 Holding register list
Table 10
Modbus Product
o Functlon/Name Range/Unit Comment MSF
no
menu
0 Nominal motor voltage 200.0-700.0v 0.1v<->1 210
1 Nominal frequency 50-60Hz 1 Hz<->1 215
2 Nominal motor current 25-200% Insoftin A | 0.1 A<->1 211
3 Nominal motor speed 500 - 3600 rpm 213
Bit15=0
1We>1,
) 25 -400% Pnsoftin [ 0.001 hp<->1
4 Nominal motor power KW Bit15=1 212
0.1 kW<->1,
0.1 hp<->1
5 Nominal motor power factor |0.50-1.00 1.00 <-> 100 214
Analogue start-stop on-value | 0-100% 502
Analogue star-stop off-value [ 0-100% 503
8 ?nalogue start-stop delay 1.999 s 504
ime
Off <-> 0,
) Menu 100 <-> 1,
9 Automatic return menu 0.1-159 Menu 101 <-> 2. 101
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Table 10
Modbus Product
no Function/Name Range/Unit Comment MSF
menu
10 Control source 12,3 200
11 Normal load 0-200% P, 412
12 Start delay power alarms 1-999s 402
13 ("j"e"’l;ymwer alarm response 1 1.900s 0.1s->1 404
14 Max power alarm margin 0-100% Ppormal 1 403
15 ?22; Power gfy'a'arm 0.1-90.0s 0.1s->1 406
16 Max power pre-alarm margin | 0-100% Poimal 405
17 (’;’2[;50‘”” alarmresponse 151,900 0.1s->1 410
18 Min power alarm margin 0-100% Ppormal 409
19 ?g;”pggggggfg;a'arm 0.1-90.0's 0.1s->1 408
20 Min power pre-alarm margin [ 0-100% Pormal 407
21 Select parameter set 0,14,234 240
22 Relay K1 0, 1-19 530
23 Relay K2 0, 1-19 531
24 Relay K3 0, 1-19 532
25 Digital input 1 function 1,2,3,4,5,6,7 510
26 Digital input 2 function 1,2,3,4,5,6,7 B11
28 Digital input 3 function 1,2,3,4,5,6,7 512
29 Digital input 4 function 1,2,3,4,56,7 513
30 K1 contact function 1,2 533
31 K2 contact function 1,2 534
Off<->0,
! 32 Copy parameter set 0-12 12 <> 1, 242
1-3<->2,
33 Stop method 1,2,3,4,5 320
‘ 34 Alarm braking time 1-120s 1s<->1 327
’ 35 Alarm braking strength 0, 150-500% Off<->0 326

Emotron AB 01-3853-01r1
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Table 10
Muadbug Functlon/Name Range/Unit Comment ng:ct

ne menu
36 Analogue output value 1,2,3, 4 521
37 Analogue output 0,1234 520
ag Scaling analogue output, min | 0-500% 522
40 Scaling analogue output, max| 0-500% 523
2000 Initial vollage at start 25-90% U 313
2001 Start time 1-60s 1s<->1 315 ‘
2002 Step down voltage at stop 100-40% U 322
2003 Stop time 1-120s 1g<.>1 325 ;
2008 Initial torque at start 0-250% T, 311
2009 End torque at start 25-250% T, 312
2010 Start method 1,2,3, 4 310 )
2012 Current limit at start 0, 150-500% 1, Off <> 0 314
2013 Braking strength 150-500% 324
2015 Torgue boost current limit 0, 300-700% I, Off <> 0 316
2016 Torgue boost active time 0.120s 0.1s<->1 317
2017 Digital input pulses 1-100 501
2018 Slow speed strength 10-100 330 ‘
2019 Slow speed time at start 0,160s Off <> 0 331
2020 Slow speed time at stop 0,160s Off <> O 332
2021 DC-brake at stow speed 0,160s Off <> Q 333 '
2022 Internal protection class 0,240s 1s<>1 222
2023 Number of starts per hour 0, 1-99 225
2024 Locked rotor alarm 1.0-10.0 1.0s<->10 229 l
2025 Unbalance voltage level 2-25% U, 431 ‘
2026 | Reseonse delay voltage 190 15<>1 432 !
2027 Over voltage ievel 100-150% U, 434 |
5028 aRlz;?g:)nse delay over voltage |4 gq ¢ 15<>1 435 . (

44
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Table 10
Modbus Product
no Function/Name Range/Unit Comment MSF
menu
2029 Under voltage Ie;/el 75-100% U, 437
2030 aRggg‘l’grsni delay under volt- |4 g5 ¢ 1s5<>1 438
2031 Reset to factory settings 01 243
2033 End torque at stop 0-100% of T, 321
2034  |Braking method 3= ynamic brake; 323
2035 Analogue/digital input 0,1,2,3,4,5,6,7 500
2036 Min. time between starts 0, 1-60 min 1 min<->1 226
2037 Thermal motor protection 0,1,23,4 220
2038 Start limitation 0,12 224
2039 Locked rotor alarm 0,12, 228
2040 Single phase input failure . 1,2 230
2041 g;:{;ir:aerg limit start time 0,123 4 231
2042 Serial comm. contact broken (0O, 1, 2, 3, 4 273
2043 Max power alarm 0,1,23,4 400
2044 Min power alarm 0,1,2,3,4 401
2045 External alarm 0,1,23,4,5 420
2046 Voltage unbalance alarm 0,1,2,3,4 430
2047 Over voltage alarm 01234 433
2048 Under voltage alarm 0,1,23,4 436
2049 Phase reversal alarm 0,12 440
2050 Autoreset attempts 0-10 Off <->0 250
. .
" 2051 | Ihermal motor protection ¢ 33500 Off<->0, 1s<>1 | 251
! 2052 Start limitation autoreset 0, 1-3600 s Off<->0, 1 s<->1 252
2053 Locked rotor alarm autoreset | 0, 1-3600 s Off<->Q, 1 s<->1 253
' 2054 | O oy M 0, 1-3600's Off<->0, 15<->1 | 254
Emotron AB 01-3853-01r1 Communication parameters 45
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Table 10
Product
Mo::us Function/Name Range/Unit Comment MSF
menu
2055 Max power alarm autoreset |0, 1-3600 s Off<->0, 1 s<->1 255
2056 Min power alarm autoreset 0, 1-3600 s Off<->0, 1 s<->1 256
2057 External alarm autoreset 0, 1-3600 s Off<->0, 1s<->1 257
2058 Phase input failure autoreset | 0, 1-3600 s Off<->0, 1 s<->1 258
Voltage unbalance alarm
2059 autoreset 0, 1-3600s Off<->0, 1s<->1 259
2060 Over voltage alarm autoreset | 0, 1-3600 s Off<->0, 1s<->1 260
2061 | Jndervoltagealarmautore g 436005 Off<->0, 1s<->1 | 261
2062 g:trial communication autore- 0, 1-3600 s Off<->0, 1 s<->1 262
Softstarter overheated
2063 autoreset 0, 1-3600 s Off<->0, 1 s<->1 263
4.8 Parameter description
For more information on any parameter/function, see MSF 2.0 Softstarter
Instruction manual.
4.8.1 Softstarter type (Input register 27)
Table 11 Softstarter type
1 MSF-017 2 MSF-030 |3 MSF-045 |4 MSF-060 |5 MSF-075 {6 MSF-085
7 MSF-110 8 MSF-145 |9 MSF-170 {10 MSF-210 |11 MSF-250 |12 MSF-310
13 MSF-370 |14 MSF-450 |15 MSF-570 |16 MSF-710 (17 MSF-835 (18 MSF-1000
19 MSF-1400

4.8.2 Serial comm. contact broken (Holding register

2042)

Communication is considered lost if no request is made to this unit wichin 15

sec. See section 4.1, page 33

46 Communication parameters
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4.8.3 Operation mode (Input register 40)

1 Voltage control

2 Torque control

3 Current limit

4 Voltage control with current limit
7 Direct On Line start

5 Torque control with current limit

4.8.4 Reset to factory settings (Holding register 2031)

Reset to facrory settings from serial communication will have the same effect as
if it was done from the control panel, except for one parameter. The control
source parameter (menu 200) will remain in 3 (serial comm. control) instead of
being set to the default value 2 (remote control).

4.9 Performance

[t is important to configure the communication master according to che slave
performance/restrictions. The total message size must not exceed 64 bytes.

Max number of registers at a time is limited to 25 {both for read and write).
Max 2 requests per sec. to reduce system disturbance.

Min 1 request per 15 sec. to avoid serial comm. contact broken alarm.

4.9.1 MSF response delay

The read function codes (1 - 4), will have a maximum delay of 250 ms.

Table 12 Response delay table for setting (forcing) registers

Holding register Parameter Response delay/
modbus no. recommended time out
0-5 Nominal motor data 500 ms/data
2031 Reset to factory settings 3.5sec
. Other registers 250 ms
|
i Emotron AB 01-3853-01r1 Communication parameters 47
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5. CRC Generation

The CRC is started by first pre-loading a 16-bit register to all 1’s. Then a proc-
ess begins of applying successive eight-bit bytes of the message to the current
contents of the register. Only the eight bits of dara in each character are used for
generating the CRC. Start and stop bits, and the parity bit, do not apply to the
CRC.

During generation of the CRC, each eight-bit character is exclusive OR-ed with
the register contents. The result is shifted in the direction of the least significant
bic (Isb), with a zero filled into the most significant bit (msb) position. The Isb is
extracted and examined. If the Isb was a 1, the register is then exclusive OR-ed
with a preset, fixed value. If the lsb was a 0, no exclusive OR takes place.

This process is repeated until eight shifts have been performed. After the last
(eighth) shift, the next eight-bit character is exclusive OR-ed with the register’s
current value, and the process repeats for eight more shifts as described above.
The final contents of the register, after all the characters of the message have
been applied, is the CRC value.

5.1 Generation in steps:
*  Step 1 Load a 16-bir register with OxFFFF (all 1’s). Call this the CRC regis-

ter.

* Step 2 Exclusive OR the first eight-bit byte of the message with the low
order byte of the 16-bit CRC register, putting the result in the CRC register.

*  Step 3 Shift the CRC register one bit to the right (roward the Isb}, zero-fill-
ing the msb. Extract and examine the Isb.

* Step 4 If the Isb is 0, repeat Step 3 (another shift). If the Isb is 1, Exclusive
OR the CRC register with the polynomial value 0xA001 (1010 0000 0000
0001).

* Step 5 Repeat Steps 3 and 4 until eight shifts have been performed. When
this is done, a complete eight-bit byte will have been processed.

¢ Step 6 Repeat Steps 2 ... 5 for the next eight-bit byte of the message. Con-
tinue doing this until all bytes have been processed.

* Result The final contents of the CRC register is the CRC value.

Emotron AB 01-3853-01r1 CRC Generation 49
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* Step 7 When the CRC is placed into the message, its upper and lower bytes
must be swapped as described below.

* DPlacing the CRC into the Message

¢ When the 16-bit CRC (two eight-bit bytes) is transmitted in the message,
the low order byte will be transmicted first, followed by the high order byte -
e.g., if the CRC value is 0x1241.

Table 13

Message

CRCLO 41
CRCHI 12

Example of CRC Generation Function
An example of a C language function performing CRC generation is shown on
this page.

The function takes two arguments:

* Unsigned char *puchMsg; A pointer to the message buffer containing
binary data to be used for generating the CRC.

* Unsigned int usDatal.en; The quantity of bytes in the message buffer.
The function returns the CRC as a type unsigned int.

*  Unsigned int CRC16 (unsigned int usDatalen, unsigned char *puchMspg)

50 CRC Generation Emotron AB 01-3853-01r1
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&
g

#define CRC_POLYNOMIAL 0xA001
unsigned int cre_reg;
unsigned char i,k;
cre_reg = OxFFFF;
for (i=0 ; icusDatalen ; i++)
{

cre_reg A= *puchMsg++;
for (k=0 ; k<8 ; k++)
{
if (crc_reg & 0x0001)
{

crc_reg >>= 1;

crc_reg A= CRC_POLYNOMIAL;

Fig. 16 CRC example.

Emotron AB 01-3853-01r1 CRC Generation 51
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1. MOUNTING DESCRIPTION

1.1 Flat cable selection and connection to
control board

1
2
’ 3
4
Position Description
1 Extra long &-8 pole flat cable for size 5 inverters.
2 Long &8 pole flat cable for FDU & VFX size 1-4,
3 Short 8-8 pole flat cable for VFB/MSF,
4 Long 8-12 pole flat cable for old version of control
board (FDU only).

Note! Flat cable number 4 should only be used only on old FDU control
boards where contact X4 Is 12 pole.

IMPORTANT! Make sure that the flat cable is connected with the
correct polarity in both ends. Incorrect fitting may result in damage to
the circuit boards! The male contacts (on the flat cable} has a pin
which matches the hole of the circult board mircomatch contacts.

2 MOUNTING DESCRIPTION
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Connect the flat cable to the female micromatch contact X4 on
the control board. The male/female contact must have the same
number of poles.

PIN must be guided into the HOLE!

MOUNTING DESCRIPTION 3
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1.2

Select product type and follow the

instructions
MSF 017-250 / VFB

Description

Remove the original lid on top before installing the

option.

Position

Description

2

Mount the option into place with 3x M3x4 screws

+ 3 x washers.

Mount flat cable between control board and option.

Note! Polarity! (see step 1)

Q-Pulse Id TMS1013
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MSF 310-1400

Position Description

1 Start by removing the lid.

Position Description

2 Mount the option with 3x M3x4 screws + washers.

3 Connect the flat cable between the option and con-
trol board. Note! Polarityl {see step 1)

i MOUNTING DESCRIPTION S5
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Position Description
3 Connect the flat cable between the option and con-
Atrol board. Note! Polarity! (see step 1}

6 MOUNTING DESCRIPTION
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FDU size 1

Position Description
j Attatch the scom option to the acrylic glass plate
| 1 with 3x M3x8 screws (on top) with M3 nut (on the
bottom side).
' D, Make sure that the enclosed ground cable is
attatched to the upper right screw (see picture).

) Note! Orientation of option compared with the arcylic glass plate (hole
i in plate to the left of the option).
;

MOUNTING DESCRIPTION
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Position Description

3 Mount 1x M4x30 METAL spacer in this corner.
Note! Position of the METAL spacer is important!!!

4 Mount 3x (2xM4x15) NYLON spacers here.

Position Description’

5 Mount the plate onto the spacers with 4 x M4x8
screws + washers.

6 Note! connect the ground cable from the option to
the metal spacer in the uppper right corner.

8 MOUNTING DESCRIPTION
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Position

Description

step 1).

Connect the flatcable to the 8 pole female micro-
match contact. NOTE! Polarity of the flat cable (see

the acrylic glass plate.

If you are using an old control board: Connect the
PPU-cable to the control board through the hole in

FDU and VFX size 2

( Position

Description

1

Mount the option on 3 x M3x35 metal spacers with

3 x M3x4 screws + washers.

MOUNTING DESCRIPTION

Q-Pulse Id TMS1013
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Position Description
Connect the flatcable from the controlboard to the
2 options 8-pole micromatch contact. Note! Polarity!
(see step 1)
3 Fasten flat cable with clip here

FDU and VFX size 3-4

Position Description

Mount the option on 3 x M3x 35 metal spacers with

1 3 x M3x4 screws + washers.

Connect the flatcable to scom option. Note! Polar-
ity! (see step 1).

MOUNTING DESCRIPTION 10
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FDU and VFX size 3-4

—~ 3
\
k‘
‘d
|
!
|
! Position Description
J ,
1 3 Fasten the flat cable between option and control-
l board with a clip.
}‘ FDU and VFX size 5
; 1
2
Position Description
1 Connect flatcable to scom option. Note! Polarity!
(see step 1).
2 Mount the option on 3 x M3x35 metal spacers with
3 x M3x4 screws + washers.
MOUNTING DESCRIPTION 11
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Combination: VFX size 2 with scom and CRIO option

Position Description

1 CRIO option.

Combination: VFX size 5 (or 4) with scom and CRIO option

Position Description

1 Let the flat cable to the scom option go under CRIO
option.

2 CRIO option.

Combination: VFX with both scom and PTC option

MOUNTING DESCRIPTION 12
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: Position Description
!

) 1 Fasten flat cable with clip.

! 2 PTC on top of control board.

i

Combination: VFX with both scom and Encoder option
!

‘;‘ Position Description
1, 1 Fasten flat cable with clip.
" 2 Encoder option on top of control board.

MOUNTING DESCRIPTION 13
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1.3

General information

Position

Description

1

Fasten the flatcable!(s) with enclosed clips as ¢close
to the metal plate as possible. (picture = example)

Position Description

1 Superfluous flat cable length should be folded
together and put in ¢clip. (picture = example)

MOUNTING DESCRIPTION 14
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2. PARAMETER LIST FOR MSF

Logical number is often used to give a parameter a unique

number. But it is not the logical number inside the actual MOD-
BUS message.

The following table explains the relations berween logicat
numbers and actual numbers inside MODBUS messages.

! Parameter type Modbus logical

Modbus actual numbers
! numbers
! Coil Status 1 - 10000 0 - 9999 (Logical-1)
‘ Input Status 10001 - 20000 {0- 9999 (Logical-10001)

Input Registers 30001 - 40000 | Q- 9999 (Logical-30001)
! Heolding Registers | 40001 - 50000 | Q- 9999 (Logical-40001)

The product MSF menu column show the menu number on the
PPU (Parameter Presentation Unit) for the parameter.

For more information on any parameter/function, see
[nstruction Manual MasterStart MSF Softstarter.

U,

' PARAMETER LIST FOR MSF 15
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2.1 Coil status list
Table 1 Coil status list
Modbus Product
logical Mo::us Function/Name Range/Unit MSF
no menu
1 0 Alarm reset 0->1 = Reset
2 1 Run /-Stop Stop=0, Run=1
3 2 Jog forward Stop=0, Run=1
4 3 Jog reverse Stop=0, Run=1
5 4 Auto-set monitor 0->1 = Auto-set 089
Reset power con- _
6 5 sumption 0->1 = Reset 206
26 25 Pump control Off, on; off=0, on=1 022
27 26 Fuljoltage start —off, on; off=0, on=1 | 024
28 27 By pass Off, on; off=0, on=1 032
29 28 Power factor control Ioff, on; off=0, on=1 | 033
30 29 Motor PTC input No, yes; no=0, yes=1| 071
Run at single phase . _ _
31 30 input failure No, yes; no=0, yes=1| 101
Run at current limit . _ —
32 31 time-out No, yes; no=0, yes=1| 102
33 32 Jog forward enable No, yes; no=0, yes=1| 103
34 33 Jog reverse enable No, yes; no=0,yes=1| 104
35 34 Phase reversal alarm |Off, on; off=0, on=1 088
PARAMETER LIST FOR MSF 16
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2.2 Input status list

Modbus Product
logical | MOPUS| Fynction/Name Range,/ Unit MSF
no menu
Locked key- _ -
10001 (O board info O=Unlocked, 1=Locked 221
0O=No Pre-Alarm,
| 10003 |2 Pre-Alarm status 1=Pre-Alarm
Max Pre-Alarm |O=No Pre-Alarm,
: 10004 3 status 1=Pre-Alarm
| i
in Pre-Alarm 0O=No Pre-Alarm,
! 10005 14 status 1=Pre-alarm
'i
‘;
}
'
PARAMETER LIST FOR MSF 17
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2.3 Input register list
Table 2 Input register list
Modbus Product
logial Mo::us Function/Name Range/Unit MSF
no menu
30001 0 Power consumption high word |0-2E9 Wh,1Wh<->1 [205
30002 1 Power consumption low word 205
30005 4 Output shaft power high word |0-+2E9 W,1 W<->1 [203
30006 5 QOutput shaft power low word 203
30007 6 Operation time high word 1 hour <->1 208
30008 7 Operation time low word 1 hour <->1 208
30011 | 10 |Shaft torque high word O F2E8Nm, 0.INm 507
30012 11 |Shaft torque low word " 207
. rO1==> HB =release
30017 16 |[Software version code, LB =01
30018 | 17 |Software variant voo1==>HB =0.18
30019 18 [Current 0-6553.5A, 0.1A<->1|005
30020 19 Phase 1 current " 211
30021 20 [|Phase 2 current " 212
30022 21 Phase 3 current " 213
30024 23 |Line main voitage 0-6553.5V, 0.1V<->1 {202
30025 24 |Line main voltage 1 " 214
30026 25 |Line main voltage 2 " 215
30027 26 |Line main voltage 3 ! 216
30028 27 Softstarter type 0-19
1= Keyboard
30029 | 28 |Sontrolstartby /Control 5= Remote 006
3= Serial comm.

30031 30 (Serial comm. unit address 1-247 111

PARAMETER LIST FOR MSF 18
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Table 2 Input register list (continuing)
Modbus Product
logial Mo:;)us Function/Name Range/Unit MSF
no menu
. 2400-38400 Baud,
30032 31 ([Serial comm. baudrate 100 Baud <> 1 112
. . 0=No parity
30033 32 Serial comm. parity 1=Even parity 113
30034 33 Serial comm. contact broken |[0O-2 114
30035 34 [Actual parameter set 1-4
-200% -+200%
30036 35 |Shaft power % 1%<-> 1 090
! . 30.0-100.0°C,
30037 36 |Heatsink temperature 0.15C <=> 1
' 30041 40 |Operation mode 1-7
it 30042 41 Operation status 1-11
!
; 30047 46 |Used thermal capacity 0-150 %, 1%<->1 073
§ 30048 | 47 |Power factor 0.001.00,0.01<>1 |204
}
0-2
0 = None,
, 30051 50 Phase sequence 1 = RST, 087
' 2=RTS
! 30052 | 51 |Emotron product 1=VFB/VFX, 2=MSF
: 30103 | 102 |Trip message 1 0-16 901
i 30106 105 |Trip message 2 See trip message 1. |902
30109 108 |[Trip message 3 See trip message 1. {903
30112 111 |Trip message 4 See trip message 1. (904
30115 114 |[Trip message 5 See trip message 1. |905
30118 117 |Trip message 6 See trip message 1. {906
PARAMETER LIST FOR MSF 19
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Table 2 Input register list (continuing)

Modbus Product
logial |Modbus Function/Name Range,/Unit MSF
no menu
30121 120 |[Trip message 7 See trip message 1. {907
30124 123 |Trip message 8 See trip message 1. {908
30127 | 126 |Trip message 9 See trip message 1. |909
30130 | 129 |Trip message 10 See trip message 1. |910
PARAMETER LIST FOR MSF 20 ‘
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2.4

Table 3 Holding register list

Holding register list

Modbus Product
logical Modbus Function/Name Range/Unit MSF
no menu
) 200.0-700.0V
40001 |[O Nominal motor voltage 0.1V<->1 041
40002 |1 Nominal motor frequency 50-60Hz 1Hz<->1 046
; 25 % 150% Insoft in
40003 (2 Nominal motor current Amp.0.1A<->1 042
: 500 - 3600 Rpm
40004 (3 Nominal motor speed Bit15=0->1rpm<->1 044
25% -150% Pnsoft in
. W;
40005 |4 Nominal motor power Bit15=0->1W<->1 043
Bit15=1->100W<->1
, : : 50-100, Cos phi =
: 40006 |5 Nominal motor cos phi 1.00 <> 100 045
]
! 40013 |12 Start delay monitor 1-250sec,1sec<->1 091
. 40014 |13 Max alarm response delay |0.1-25.0sec 0.1s->1 093
‘ 40015 |14 ‘IMax alarm limit 5-200% Pn 1%<->1 092
" 0.1- 25.0sec,
Max pre-alarm response 0.1sec <=>1
40016 |15 delay VFB 40014 is used for | 993
all delays"
40017 |16 Max pre-alarm 5-200% Pn 1%<->1 094
40018 (17 Min alarm response delay [0.1-25.0sec 0.1s<->1 099
40019 |18 Min alarm limit 5-200% Pn 1%<->1 098
40020 |19 | Pre-@AMIESPONSE g 1.95 0sec 0.15<->1 | 097
40021 (20 Min pre-alarm 5-200% Pn 1%<->1 096
0 = External input
40022 |21 Parameter set selection 061
1-4 =Par. set 1-4.
40023 |22 Relay 1 1-5 051
40024 |23 Relay 2 1-5 052
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Table 3 Holding register list (continuing)

Modbus Product
logical Mo::us Function/Name Range/Unit MSF
no menu
0= OFF, No remote
analogue control.
40028 |27 Anin 1, setup 1= 0-10V/0-20mA 023
2= 2-10V/4-20mA
40037 36 AnQut 1, function 1-3 055
0= OFF, No analogue
output.
40038 (37 AnOut 1, setup 1= 0-10V/0-20mA 054
2= 2-10V/4-20mA
40040 |39 AnQOut 1, scaling 5-150% 1% <> 1 056
42001 12000 Initial voltage at start 25-90% U, 1% Un<->1 001
42002 (2001 Start time ramp 1 1-60sec, 1 sec<>1 002
42003 |2002 Step down voitage at stop |100-40% U,1% Un<->1| 003
42004 |2003 Stop timeramp 1 Off,1-120sec, 1s<>1 004
42005 |2004 Initial voltage start ramp 2 |30-S0% U, 1% Un<->1 011
42006 [2005 Start time ramp 2 Off,1-60sec, 1sec<>1| 012
Step down voltage stop 100-40% U,
42007 {2006 ramp 2 1% Un<.>1 013
42008 2007 Stop time ramp 2 Off,1-120sec, 1s<->1 014
42009 12008 Initial torque at start 0-250% Tn,1% Tn<->1 016
50-250% Tn,
42010 |2009 End torque at start 1% The>1 017
Off = Torque control
OFF
1 = Linear
42011 12010 Torque control characteristic. 025
2 = Square
characteristic.
Voltage ramp with current [Off, 150-500% In
42012 12011 jimit 1% In<->1 020
. Off, 150-500% In
42013 |2012 |Current limit at start 1% In<->1 021
N 100-500% In
42014 |2013 |DC-Brake current limit 1% In<>1 035
42015 [2014 DC-Brake active time Off, 1-120sec, 1s<>1| 034
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Table 3 Holding register list (continuing)

Modbus Product
logical Mo:(l))us Function/Name Range/Unit MSF
no menu
42016 |2015 {Torque boost current limit i’oo/ool'gggz{’ In 031
42017 (2016  |Torque boost active time |97 O-1-2-0sec 030
42018 (2017 |External input edge control g)f;aéélg())ledges, 058
42019 (2018 Slow speed torque 10-100, 10 <->10 037
42020 [2019 ([Slow speed time at start Off, 1-60sec, 1s<->1 |038
42021 (2020 Slow speed time at stop Off, 1-60sec, 1s<->1 [039
42022 {2021 Slow speed DC-Brake time |Off, 1-60sec, 1s<->1 |040
42023 [2022 [Motorthermalprotection ot 5 40sec, 15<>1 |072
\ 42024 2023 Starts per hour limitation |Off, 1-90/hour, 1<->1 |074
! Off, 0.1-10.0sec
42025 |2024 |Locked rotor alarm 0.1 sec<->1 075
. 42026 |2025 |Voltage unbalance alarm 2-25% Un, 1% Un<->1 |081
1 42027 |2026 |}esponse delay voltage o 1.60sec, 1sec<->1(082
42028 {2027 |over voltage alarm 100 Lo0% Un 083
‘, 42029 (2028 zg:ponse delay over volt- Yntr 4 g0sec, 15<->1 |084
: 42030 [2029 |Under voltage alarm 75100% Un 085
’ Response delay under volt- |Off, 1-60sec,
' 42031 |2030 age 1sec<>1 086
: 42032 2031 Reset to factory settings |No, yes; no=0, yes=1 |199
Reference signal for ana-
42033 |2032 logue input control 0-32767
42034 12033 |End torque at stop 0-100% of T, 1%<->1 {19
42035 (2034 |Brake method Sodynamic brake: |36
42036 (2035 |Digital input selection 3o descriptionin |57
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3. PARAMETER LIST FOR VFB/
VFX

Logical number is often used to give a parameter a unique
number. But it is not the logical number inside the actual MOD-
BUS message.

The following table explains the relations between logical num-
bers and actual numbers inside MODBUS messages.

Modbus
Parameter type logical Modbus actual numbers
numbers
Coil Status 1 - 10000 0-9999 (Logical-1)
) 30001 - .
Input Registers 40000 0 - 9999 (Logical-30001)
. . 40001 - .
Holding Registers 50000 0 - 9999 (Logical-40001})

The product VFB/VFX menu column show the menu number
on the control panel for the parameters.

For more information on any parameter/function, see Instruc-
tion Manual VFB/VFX.

®
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3.1 Coil status list
Table 4  Coil status list
Product
Modbus | Modbus
logical no no Function/Name Range/Unit VF:Q/UFX
1 0 Alarm reset 0->1 = Reset
2 1 Run /-Stop Stop=0, Run=1
3 2 Run Right 1=Run R
4 3 Run Left 1=Run L
5 4 Auto-set monitor |0->1 = Auto-set 815
Reset power con- |~ . _
6 5 sumption 0->1 = Reset 6F1
7 6 Reset Run-Time [0O->1 = Reset 6D1
8 7 Reset Trip Log 0->1 = Reset 7B0
Autorestart, C Aff— -
10 9 Overtemp trip Off, on; off=0, on=1| 242
11 10  [Autorestart, (%t |Off, on; off=0, on=1] 243
Auto-restart, . _ —
12 11 Overvolt D Off, on; off=0, on=1| 244
Auto-restart, . Affe -
13 12 Overvolt G Off, on; off=0, on=1| 245
14 13 |Autorestart, Off, on; off=0, on=1| 246
Overvolt L R !
15 14 Auto-restart, PTC |Off, on; off=0, on=1| 247
Auto-restart, . _ -
16 15 External trip Off, on; off=0, on=1| 248
Auto-restart, v N -
17 16 Phase loss motor Off, on; off=0, on=1| 249
Auto-restart, c Aff —
| 18 17 Alarm Off, on; off=0, on=1] 24A
, Auto-restart, . Aff— —
! 19 18 Locked rotor Off, on; off=0, on=1| 248
‘ Auto-restart, . Aff -
' 20 19 Power fault Off, on; off=0, on=1| 24C
Autoreset, . —
22 21 comm_error Off, on; off=0, on=1|24D
; no, yes; no=0,
30 29 Motor PTC input yes=1 271
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3.2 Input register list
Table 5 Input register list
Modbus Product
logical M°::“S Function/Name Range/Unit VFB/VFX
no menu
30001 o [rowerconsumption high 165E9 wh, 1 Whe>1 | 6FO
Power consumption low
30002 1 word 6FO0
30003 2 Electrical power high word [0 -+ -2E9 W, 1 W<->1 640
30004 3 Electrical power low word 640
Output shaft power high O0-+-2E9 W,
30005 4 word 1 Wes1 630
Output shaft power low
30006 5 word 630
30007 6 Operation time high word [0 -65535h, 1 h<->1 6D0
30008 7 Operation time low word 0-59 Min, 1 min<->1 6D0
30009 8 Mains time hour 0-65535h, 1 h<->1 6E0
30010 9 Mains time min 0-59 Min, 1 min<->1 6E0
. 0- +-2E8 Nm,
30011 10 Shaft torque high word 0.1Nm <->1 620
30012 11  |Shaft torque low word " 620 :
. 1-+-2E8Rpm,
30013 12 Process speed high word 1 rpm<->1000 6G0
30014 13 Process speed low word " 6GO
30015 14 Shaft speed high word 0-2E8 rpm,1 rpm<->1 610
30016 15 Shaft speed low word " 610
V1.23 -> Release
. Bit 15-14= 0,0
30017 16  |Software version Bit 13-8=1, 920
LB =23
OPT V2.34 >
30018 17 Option/variant version HB = 2, 920
LB =34
30019 18 Current 0-6553.5A,0.1A <> 1 | 650
30023 22 Output voltage 0-6553.5V, 0.1V<->1 660
30028 27 Product type number 910
PARAMETER LIST FOR VFB/VFX 26
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Table 5 Input register list (continuing)
Modbus Product
logical Mo::us Function/Name Range/Unit VFB/VFX
no menu
0O=Remote,
30029 o8 r(‘En(())rgjtéol start by / Control 1=Keyboard,
2=Serial comm
0O=Remote
30030 29 Control ref by 1=Keyboard
2=Serial comm
30031 30 Serial comm. unit address (1-247 262
1=2400, 4=19200,
30032 31 Serial comm. baudrate 2=4800 5=38400 261
3=9600,
0-3;
30035 34 Actual parameter set 0=A, 2=C, 3XX
1=B 3=D
30036 35 Shaft torque % -400%-+400% 1%<->1 620
-40.0-+100.0°C,
30037 36 Cooler temperature 0.1°C<>1 690
30038 37 Frequency 8%8889142 670
30039 38 DC-link voltage 0-1000V, 0.1V<->1 680
i 30040 39 Warning 0-31 6HO
30043 42 Digital input status 680
30044 43 Analog input status 1 -100 -+100%, 1%<->1 6CO
30045 44 Analog input status 2 -100 -+100%, 1%<->1 6CO
30046 45 Param_version For internal use
30052 51 Emotron product 1=VFB/VFX, 2=MSF
30101 100 (Triptime1h 0-65535 h, 1h<->1 710
30102 101 |Trip time 1 min 0-59 Min, 1 min<->1 710
30103 102 |[Trip message 1 0-31 710
30104 103 |Triptime 2 h 0-65535 h, 1h<->1 720
30105 104 [Trip time 2 min 0-59 Min, 1 min<->1 720
30106 105 |Trip message 2 See trip message 1. 720
30107 106 |Triptime 3 h 0-65535 h, 1h<->1 730
PARAMETER LIST FOR VFB/VFX 27
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Table 5 Input register list (continuing)
n()g‘:l'::f Mo:;) us Function/Name Range/Unit v';'g/dv/&
no menu

30108 107 [Trip time 3 min 0-59 Min, 1 min<->1 730
30109 108 (Trip message 3 See trip message 1. 730
30110 109 |Triptime 4 h 0-65535 h, 1h<->1 740
30111 110 [Trip time 4 min 0-59 Min, 1 min<->1 740
30112 111 |Trip message 4 See trip message 1. 740
30113 112 |(Triptime 5h 0-65535 h, 1h<->1 750
30114 113 ([Trip time 5 min 0-59 Min, 1 min<->1 750
30115 114 |Trip message 5 See trip message 1. 750
30116 115 |Triptime 6 h 0-65535 h, 1h<->1 760
30117 116 |Trip time 6 min 0-59 Min, 1 min<->1 760
30118 117 (Trip message 6 See trip message 1. 760
30119 118 (Triptime 7 h 0-65535 h, 1h<->1 770
30120 119 |Trip time 7 min 0-59 Min, 1 min<->1 770
30121 120 |Trip message 7 See trip message 1. 770
30122 121 |Trip time 8 h 0-65535 h, 1h<->1 780
30123 122 |[Trip time 8 min 0-59 Min, 1 min<->1 780
30124 123 [Trip message 8 See trip message 1. 780
30125 124 (Triptime9h 0-65535 h, 1h<->1 790
30126 125 |Trip time 9 min 0-59 Min, 1 min<->1 790
30127 126 [Trip message 9 See trip message 1. 790
30128 127 (Trip time 10 h 065535 h, 1h<->1 7A0
30129 128 |Trip time 10 min 0-59 Min, 1 min<->1 7A0
30130 129 |Trip message 10 See trip message 1. 7A0
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3.3  Holding register list
Table 6  Holding register list
Modbus Praduct
logical {M°99US1  Function/Name Range,/Unit VFB/VFX
no meny
40001 |0 Nominal motor voitage |100.0-700.QV 222
40002 |1 Nominal motor frequency | 50-300Hz 223
40003 |2 Nominal motor current 25% |_nom-3200.0A 224
100-18000 rpm
40004 |3 Nominal motor speed Bit15=0->1rpm<->1 225
Bit15=1->100rpm<->1
1-3276700W
40005 |4 Nominal motor power Bit15=0->1W<->1 221
Bit15=1->100W<->1
40006 |5 Nominal motor cos phi 50-100, cos phi =1.00<->100| 226
0=0ff,
40007 |6 Motor ventilation 1=5eif, 227
2=Forced
. O=Level,
40008 |7 Remote input fevel edge 1=Edge 215
40009 (8 Encoder pulses 5-32767 pulses/rev 252
40010 |9 Encoder enable 0=0rf 251
1=0n
0=0ff,
1=Max,
40011 |10 Aarm select 2=Min, 811
3=Min+max
40012 |11 Ramp enable o=art. 812
40013 |12 Start delay monitor 0-36005sec 813
Max alarm response
40014 |13 delay 0.1- 90.0sec 814
40015 |14 Max alarm limit 0-400% Tn 816
40017 |16 Max pre-alarm 0-400% Tn 817
40019 |18 Min alarm limit 0-400% Tn 818
40021 |20 Min pre-alarm 0-400% Tn 819
0=A, 4=013,
1=B, 5=DI3+4,
40022 |21 Parameter set 5=C. &=Comm 234
3=D,
40023 |22 Relay 1 0-21 451
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Table 6  Holding register list (continuing)

Modbus Product

logical [MOIPUS| Function/Name Range/ Unit VFB/VFX

no menu

40024 (23 Relay 2 021 452
0=0ff,

40027 |26 Anin 1, function 1=Speed, 411
2=Torque
0=0-10V/0-20mA

40028 |27 Anin 1, setup 1=2-10V/4-20mA 412
2=User defined

40029 |28 Anin 1, offset -100% - +100% 1% <> 1 413

40030 |29 Anin 1, gain -4.00-+4.00,0.01 <> 1 414

. 0=0ff,

40031 |30 Anin 1, bipolar 1-0n 415
0=0ff,

40032 (31 Anin 2, function 1=Speed, 416
2=Torque

: 0=0-10V/0-20mA,

40033 |32 Anin 2, setup 1=2-10V/4-20mA, 417
2=User defined

40034 |33 Anin 2, offset -100% - +100% 1% <-> 1 418

40035 (34 Anin 2, gain -4.00 -'+4.00

40036 |35 Anlin 2, bipolar 0=0ff, 41A
1=0n
O=Torque,

. 1=Speed, 4=Current,

40037 |[36 AnQut 1, function 2=Shaft power, 5=El.power, 431
3=Frequency, 6=0utp.voitage
0=0-10V/0-20mA

40038 |37 AnQut 1, setup 1=2-10V/4-20mA 432
2=User defined

40039 |38 AnQut 1, offset -100% - +100% 1% <> 1 433

40040 |39 AnQut 1, gain -4.00-+4.000.01 <> 1 434

40041 {40 AnOut 1, bipolar 828?’ 435
0=Torque, 4=Current,

. 1=Speed, 5=El.power,

40042 |41 AnQut 2, function 2=Shaft power, 6=0utp. 436
3=Frequency, voltage
0=0-10V/0-20mA,

40043 |42 AnQut 2, setup 1=2-10V/4-20mA, 437
2=User defined

40044 |43 AnQut 2, offset -100% - +100% 1% <> 1 438
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Table 6  Holding register list (continuing)

Modbus Product
logical |M°d04S|  Function/Name Range /Unit VFB/VFX
no menu
40045 |44 AnQut 2, gain -4.00 - +4.00, 0.01 <> 1 439
40046 |45 AnOut 2, bipolar o=ort, 43A
=0n
"O=Speed, 1=Torque,
2=Shaft_Power, 3=E| Power,
4=Current, 5=0Output Voltage,
6=Frequency,
40063 |62 CA1 value 7=DC voltage, 8=Tempera- 821
ture, 9=Energy, 10=Run
Time,

11=Mains Time, 12=Process
Speed, 13=Aninl, 14=Anin"
40064 |63 CA1 Level 0-1EG depending on 40063 |822
"0=Speed, 1=Torque,

2=Shaft_Power, 3=El Power,

4=Current, 5=0utput Voltage,
6=Frequency,

40065 |64 CA2 Value 7=DC voltage, 8=Tempera- 823
ture, 9=Energy, 10=Run
Time,

11=Mains Time, 12=Process
Speed, 13=Anin1, 14=Anin"

40066 |65 CA2 Level 0-1E6 depending on 40065 (824

"0=Digln1, 1=Digin2,

2=DigIn3, 3=Diglin4, 4=Acc,

5=Dec,

S=|2t, 7=Run, 8=Stop,
=Trip, 10=Max Alarm,

40067 |66 co1 11=Min Alarm, 12=Viimit,  |822

13=AtMax Speed, 14=Climit,

15=Tlimit, 16=0vertemp,

17=0vervolit G, 18=0vervolt

D,"

"0=DigIn1, 1=DigIn2,

2=DigIn3, 3=Digin4, 4=Acc,

5=Dec,

6=12t, 7=Run, 8=Stop,
9=Trip, 10=Max Alarm,

40068 |67 €D2 11=Min Alarm, 12=Viimit, |32

13=AtMaxSpeed, 14=Climit,

15=Tlimit, 16=0vertemp,

17=0vervolt G, 18=0vervolt

D,”
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Table 6  Holding register list (continuing)

Modbus Product
logical |M°9PUS|  Function/Name Range,/Unit VFB/VFX
no menu

0=CA1, 1='A1, 2=CA2,

40069 |68 Logic Y Arg1l 3=IA2, 4=CD1, 5=ID1, 831
6=CD2, 7=ID2

40070 (69 Logic Yop 1 1=&, 2=+,3=A 832
0=CA1, 1=!A1, 2=CA2,

40071 |70 Logic Y Arg?2 3=1A2, 4=CD1, 5=ID1, 833
6=CD2, 7=1D2

40072 |71 Logic Y op2 0=. 1=&, 2=+,3=4 834
0=CA1, 1=!A1, 2=CA2,

40073 |72 Logic Y Arg3 3=IA2, 4=CD1, 5=ID1, 835
6=CD2, 7=ID2
0=CA1, 1=1A1, 2=CA2,

40074 |73 Logic Z Argl 3=IA2, 4=CD1, 5=!D1, 841
6=CD2, 7=1D2

40075 |74 LogicZ op 1 1=&, 2=+,3=4 842
0=CA1, 1='A1, 2=CA2,

40076 |75 Logic Z Arg?2 3=IA2, 4=CD1, 5=!D1, 843
6=CD2, 7=ID2

40077 |76 Logic Z op 2 0=. 1=&, 2=+,3=A 844
0=CA1, 1=!A1, 2=CA2,

40078 |77 Logic Z Arg3 3=1A2, 4=CD1, 5=!D1, 845
6=CD2, 7=1D2

41001 |1000 |Comm, ref 100% <-> 0x2000
0=Speed,

41002 |1001 |Operation.drive mode 1=Torque, 211
2=V /Hz
0O=Remote,

41003 1002 |Operation.ref ctrl 1=Keyboard, 212
2=Comm
O=Remote, 3=Rem/digin1,

41004 |1003 |Operation.run stop ctsl égﬁe{board' 4=Comm/ 213
2=Comm,

41005 |1004 |Operation.rotation 0=R+L, 1=R, 2=L 214

41006 [1005 [Utility.auto restart mask [16-bit mask

41007 |1006 Utility.auto restart 0-10 241

41008 |1007 |[Digin1 011 421

41009 {1008 (Digin 2 0-11 422
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Table 6  Holding register list (continuing)

Modbus Product
logical |M1°90US|  Eunction/Name Range,/Unit VFB/VFX
no menu

41010 |1009 |DigIn 3 011 423

41011 |1010 |[Digin 4 0-11 424

41014 1013 DigOut 1 0-21 441

41015 |1014 |DigOut 2 0-21 442

. 0=0ff,

41018 (1017 [Crio enable 1=0n 281
0=4-Speed,

41019 (1018 (Crio control 1=3-pos, 282
2=Analogue

41020 1019 [Criorelay 1 0-21 283

41021 |1020 |Criorelay 2 0-21 284
0=None, 3=m/s,

41022 {1021 |Process unit 1=rpm, 4=/min, 6G1
2=%, 5=/hr

41023 |1022 |Process scale 0-10.000, 0.0001 <=>1 6G2

0=Speed, 6=Frequency,
1=Torque, 7=DC voltage,
. 2=Shaft power,8=Temp,
41024 11023 Multiple display 1 3=El power, 9=Drive 110
4=Current, status,
5=Voltage, 10=Process

speed

41025 (1024 ([Multiple display 2 See 41024 120
O=English, 3=Dutch,

41026 |1025 |Utility language 1=German, 4=French 231
2=Swedish,

41027 1026 |Utility keyboard locked |[O=Unlocked, 1=Locked 232

41028 1027 [Serial com. address 1-247 262
1=2400, 4=19200,

41029 1028 (Serial com. Baudrate 2=4800 5=38400 261
3=9600,

41031 |1030 |Serial contact broken | 0=continue, 1=Trip, 2=Warn-

ing
41032 {1031 |MVB card on/off o=oft, 291
PARAMETER LIST FOR VFB/VFX 33
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Table 6  Holding register list (continuing)

Modbus Product
logical |M°dPUS|  Eynction/Name Range/Unit VFB/VFX
no menu

41081 |1080 |Dev Delay 50-999ms
21082 |1081 [Set Load 25-100%, 101%=0ff
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Table 7 Parameter set A

. wkw | www VFB/VFX * %k M

Parameter set A
41101 }1100 [Acceleration time [0.00-3600.00 311
411021101 |Deceleration time |[0.00-3600.00 313
411031102 |Q-stop time 0.00-3600.00 31B
411041103 |Acceleration shape |=gcar 312
41105 {1104 |Deceleration shape |9=gne2r 314
41106 |1105 [Q-stop shape O=Linear
41107 11106 |start mode O=fast, 1=Normal DC 315
41108 (1107 |stop mode O=decelation, 1=coast 316
411091108 |brake release time [0.00-3.00, 0.01s<=>1 317
41110 (1109 [brake engage time |0.00-3.00, 0.01s<=>1 318
41111 1110 |}alt before brake |5 56,3 00, 0.015<>1 319
411121111 |Vector brake o=orf, 31A
41113 |1112 |Spinstart o=art, 31C
41114 1113 |Motor pot function |Joya2tile, . 325
0O=Scale,
411151114 |[Minspeed mode 1=Limit, 323
2=Stop

4111611115 (Minimum speed 0- Maximum speed, 321
41117 (1116 [Maximum speed Minimum speed-2*motor sync speed, 322
4111811117 ([Preset speed 1 0-2*Motor sync speed, 326
41119 (1118 |Preset speed 2 0-2*Motor sync speed, 327
411201119 |Preset speed 3 0-2*Motor sync speed, 328
4112111120 [Preset speed 4 0-2*Motor sync speed, 329
411221121 |Preset speed 5 0-2*Motor sync speed, 32A
4112311122 (Preset speed 6 0-2*Motor sync speed, 32B
4112411123 [Preset speed 7 0-2*Motor sync speed, 32C
411251124 |Skip speed 1 Low |0-2*Motor sync speed, 32D
41126 {1125 [Skip speed 1 High |0-2*Motor sync speed, 32E
41127 (1126 |Skip speed 2 Low |0-2*Motor sync speed, 32F
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Table 7 Parameter set A (continuing)

* k k * % %k VFB/VFX % %k %k *k*k
Parameter set A

4112811127 |Skip speed 2 High |0-2*Motor sync speed, 32G

411291128 |Jog speed 0-£2*Motor sync speed, 32F

4113011129 |[Maximum torque 0-400%, 1%<-> 1 or I_max/motor In 331

411311130 |Speed P gain 0.1-30.0, 0.1<>1 342

4113211131 |Speed | time 0.01-10.00s, 0.01s<>1 343

41133{1132 |Flux optimization |J=0" 344
0=0ff,

411341133 |PID-controller 1=0n, 345
2=lnvert

411351134 g'aﬁcon"o”e' P 10.1-30.0, 0.1<>1 346

411361135 |[PIDcontroller] 16 01.300.00s, 0.015<>1 347

411371136 |PIDcontrollerD 14 01.30 005, 0.015<->1 348

411381137 |OW voltage over | o_o¢f, 1-0n 351

411391138 [Rotor locked 0=0ff, 1=0n 352
0=0ff,

4114011139 [Motor lost 1=Resume, 353
2=Trip
0=0ff,

4114111140 (Motor (2t type 1=Trip, 354
2=Limit

411421141 [Motor 12t current [0-150% inverter i_nom, 0.1A<->1 355
0=R,

4114311142 |Speed direction 1=L, 324
2=R+L

4114411143 (Start speed 0 - + -2*¥*Motor sync speed, . 321

411451144 [min torque 0-400%, 1%<=>1 or I_nax/motor_In 332

4114611145 |overvolt_ctri 0=0N, 1=0FF 356
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Wk *kx VFE/VFX Parameter set B | *** | ***

41201- 41299 | 1200-1298 | /* Parameter set B */

*hx *kx VFB/VFX Parameter set C | *** [ ***

41301- 41399 ;1300-1398 | /* Parameter set C */

bl e VFB/VFX Parameter set D | *** | **~*

41401- 41499 | 1400-1498 | /* Parameter set D */

PARAMETER LIST FOR VFB/VFX 37
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4. PARAMETER LIST FOR FDU

Logical number is often used to give a parameter a unique
number. But it is not the logical number inside the actual MOD-
BUS message.

The following table explains the relations between logical
numbers and actual numbers inside MODBUS messages.

Modbus
Parameter type logical Modbus actual numbers
numbers
Coil Status 1 - 10000 0 - 9999 (Logical-1)
. 30001 - .
Input Registers 40000 0 - 9999 (Logical-30001)
. ) 40001 - .
Holding Registers 50000 0 - 9999 (Logical-40001)

The product FDU menu column show the menu number on the
control panel for the parameters.

For more information on any parameter/function, see
Instruction Manual FDU.

PARAMETER LIST FOR FDU : 38
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Q-Pulse Id TMS1013

Active 10/12/2014

4.1 Coil status list
Table 8  Coil status list
Modbus | Modbus Product
logical no no Function/Name Range/Unit FDU menu
1 0 Alarm reset 0->1 = Reset
2 1 Run /-Stop Stop=0, Run=1
3 2 Run Right 1=Run R
4 3 Run Left 1=Run L
5 4 Auto-set monitor |0->1 = Auto-set 816
Reset power con- _
6 5 sumption 0->1 = Reset 601
7 6 Reset Run-Time [0->1 = Reset 6B1
8 7 Reset Trip Log 0->1 = Reset 7B0O
Auto-restart, Off, on; off=0,
10 ° Overtemp trip on=1 242
11 10 |Autorestart, 12t |Of 0N OFF=0. 1 543
Auto-restart, Off, on; off=0,
12 11 Overvolt D on=1 244
Auto-restart, Off, on; off=0,
13 12 Overvolt G on=1 245
Auto-restart, Off, on; off=0,
14 13 lovervolt L on=1 246
15 14 |Autorestart, PTC [Off 0N OfF=0, 1} 547
Auto-restart, Off, on; off=0,
16 15 External trip on=1 248
Auto-restart, Off, on; off=0,
17 16 Phase loss motor jon=1 249
Auto-restart, Off, on; off=0,
1_8 17 |alarm on=1 24A
Auto-restart, Off, on; off=0,
19 18 |Locked rotor on=1 24B
Auto-restart, Off, on; off=0,
20 19 Power fault on=1 24C
Auto-restart, Off, on; off=0,
22 2 Low voltage on=1 24D
PARAMETER LIST FOR FDU 39

Page 234 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

Table 8  Coil staius list (continuing)

Modhus | Modbus Product
logical no no Function/Name Range/Unit FDU menu
Auto-restart, Off, on; off=0,
23 22 Comm. error on=1 24E
. no, yes; no=0,
30 29 Motor PTC input yes=1 261
38 37 Reset Run Time 1|0->1 = Reset 6G1
39 38 Reset Run Time 2{0->1 = Reset BH1
40 39 Reset Run Time 3|0->1 = Reset 611
41 40 Reset Run Time 4[0->1 = Reset 6J1
42 41 Reset Run Time 5(0->1 = Reset 6K1
43 42 Reset Run Time 6|0->1 = Reset 6l1 .
1
|
PARAMETER LIST FOR FOU 40
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4.2 Input register list
Table 9 Input register list
Modbus Product
logical Mo:(l;)us Function/Name Range/Unit FDU
no menu
30001 0  [rowerconsumption high 1o.2e9 wh, 1 Wh<>1 | 600
Power consumption low
30002 1 word 6D0
30003 2 Electrical power high word [0 -+ -2E9 W, 1 W<->1 630
30004 3 Electrical power low word 630
30007 6 Operation time high word |0 - 65535 h, 1 h<->1 6B0
30008 7 Operation time low word |0 - 59 Min, 1 min<->1 680
30009 8 Mains time hour 0-65535h, 1 h<>1 6CO
30010 9 Mains time min 0-59 Min, 1 min<->1 6CO
30011 | 10 [Shaft torque highword (O -2E8 i, 620
30012 11 Shaft torque low word " 620
. 1-+-2E8 Rpm,
30013 12 |Process speed high word |3 rpm<->1000 6E0
30014 13 Process speed tow word " 6EQ
V1.23 -> Release
. Bit 15-14= 0,0
30017 16  [Software version Bit 13-8=1, 920
LB =23.
OPT V2.34 ->
30018 17 Option/variant version HB = 2, 920
LB =34
30019 18 Current 0-6553.5 A, 0.1A <> 1 | 640
30023 22 Output voltage 0-6553.5V, 0.1V<->1 650
30028 27 Product type number 910
O=Remote,
30029 28 E:n%r(wjterol start by / Control 1=Keyboard,
2=Serial comm
PARAMETER LIST FOR FDU 41
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Table 9 Input register list (continuing)
Modbus Product
logical MO:: us Function/Name Range/Unit FDU _
no menu

0=Remote '

30030 29 Control ref by 1=Keyboard
2=Serial comm

30031 30 Serial comm. unit address (1-247 262
1=2400, 4=19200, \

30032 31 Serial comm. baudrate 2=4800 5=38400 261
3=9600, (
0-3; {

30035 34 Actual parameter set 0=A, 2=C, 3XX .
1=8 3=D

30036 35 Shaft torque % -400%-+400% 1%<->1 620
-40.0-+100.0°C,

30037 36 |Cooler temperature 0.1°C<>1 690
0-2000.0Hgz,

30038 37  |Frequency 0 1Hz<>1 670

30039 38 DC-link voltage 0-1000V, 0.1V<->1 680

30040 39 Warning 0-31 6HO

30043 42 Digital input status 680

30044 43 Analog input status 1 -100 -+100%, 1%<->1 6CO

30045 44 Analog input status 2 -100 -+100%, 1%<->1 6CO

30046 45 Param_version For internal use

30052 51 Emotron product 1=VFB/VFX, 2=MSF

30101 100 |Triptime 1 h 0-65535 h, 1h<->1 710

30102 101 |Trip time 1 min 0-59 Min, 1 min<->1 710

30103 102 (Trip message 1 0-31 710

30104 103 |[Triptime 2 h 0-65535 h, 1h<->1 720

30105 104 |Trip time 2 min 0-59 Min, 1 min<->1 720

30106 105 [Trip message 2 See trip message 1. 720

30107 106 |Triptime 3 h 0-65535 h, 1h<->1 730

30108 107 |Trip time 3 min 0-59 Min, 1 min<->1 730

30109 108 |Trip message 3 See trip message 1. 730
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Table 9 Input register list (continuing)
“I,::)g?ggls Mo::us Function/Name Range/Unit Prggﬂct
no menu

30110 109 (Triptime 4 h 0-65535 h, 1h<>1 740
30111 110 |[Trip time 4 min 0-59 Min, 1 min<->1 740
30112 111 [Trip message 4 See trip message 1. 740
30113 112 (Triptime 5h 065535 h, 1h<>1 750
30114 113 [Trip time 5 min 0-59 Min, 1 min<->1 750
30115 114 |Trip message 5 See trip message 1. 750
30116 115 |Triptime 6 h 0-65535 h, 1h<->1 760
30117 116 (Trip time 6 min 0-59 Min, 1 min<->1 760
30118 117 |Trip message 6 See trip message 1. 760
30119 118 |Triptime 7 h 0-65535 h, 1h<->1 770
30120 119 |Trip time 7 min 0-59 Min, 1 min<->1 770
30121 120 (Trip message 7 See trip message 1. 770
30122 121 [Triptime 8 h 065535 h, 1h<->1 780
30123 122 [Trip time 8 min 0-59 Min, 1 min<->1 780
30124 123 |Trip message 8 See trip message 1. 780
30125 124 [Triptime 9 h 0-65535 h, 1h<->1 790
30126 125 |Trip time 9 min 0-59 Min, 1 min<->1 790
30127 126 [Trip message 9 See trip message 1. 790
30128 127 |Triptime 10 h 0-65535 h, 1h<->1 7A0
30129 128 |[Trip time 10 min 0-59 Min, 1 min<->1 7A0
30130 129 (Trip message 10 See trip message 1. 7A0
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4.3 Holding register list
Table 10 Holding register list
Modbus Product
togicat [MO4bUS|  Eynction/Name Range/Unit FDU
no menu
40001 |0 Nominal motor voltage [100.0-700.0V 222
40002 |1 Nominal motor frequency | 50-300Hz 223
40003 |2 Nominal motor current 25% 1_nom-3200.0A 224
100-18000 rpm
40004 |3 Nominal motor speed Bit15=0->1rpm<->1 225
Bit15=1->100rpm<->1
1-3276700W
40005 |4 Nominal motor power Bit15=0->1W<->1 221
) Bit15=1->100W<->1
40006 |5 Nominal motor cos phi 50-100, cos phi =1.00<->100]| 226
40008 |7 Remote input level edge O=Level, 215
1=Edge
0=0ff,
i 1=Max,
40011 |10 Aarm select 2=Min, 811
3=Min+max
0=0ff,
40012 (11 Ramp enable 1=0n 812
40013 |12 Start delay monitor 0-3600sec 813
40014 |13 Max alarm response 1 1. 90 0sec 814
delay
40015 (14 Max alarm limit 0-400% Tn 816
40017 |16 Max pre-alarm 0-400% Tn 817
40018 |17 g‘;gi‘afm response 40014 is used for all delays
40019 |18 Min alarm limit 0-400% Tn 818
40021 |20 Min pre-alarm 0-400% Tn 819
0=A, 4=D\3,
1=B, 5=DI3+4,
40022 |21 Parameter set 2=C 6=Comm 234
. 3=D,
40023 |22 Relay 1 0-21 451
40024 |23 Relay 2 021 452
PARAMETER LIST FOR FDU 44
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Table 10 Holding register list (continuing)

Modbus Product

logical Mo:: us Function/Name Range/Unit FDU

no menu
0=0ff,

40027 (26 Anin 1, function 1=Speed, 411
2=Torque

: 0=0-10V/0-20mA

40028 |27 Anin 1, setup 1=2-10V/4-20mA 412
2=User defined

40029 (28 Anin 1, offset -100% - +100% 1% <-> 1 413

40030 {29 Anin 1, gain -4.00-+4.00,0.01 <> 1 414
0=0ff,

40032 (31 Anin 2, function 1=Speed, 416
2=Torque
0=0-10V/0-20mA,

40033 (32 Anin 2, setup 1=2-10V/4-20mA, 417

’ ) 2=User defined

40034 (33 Anin 2, offset -100% - +100% 1% <> 1 418

40035 |34 Anln 2, gain -4.00-+44.00,0.01 <> 1 419
O=Torque,

. 1=Speed, 4=Current,

40037 |36 AnOut 1, function 2=Shaft power, S=El.power, 431
3=Frequency, 6=0utp.voltage
0=0-10V/0-20mA

40038 (37 AnQut 1, setup 1=2-10V/4-20mA 432
2=User defined

40039 38 AnOut 1, offset -100% - +100% 1% <> 1 433

40040 (|39 AnQut 1, gain -4.00-+4.000.01 <> 1 434
O=Torque, 4=Current,

. 1=Speed, 5=El.power,

40042 |41 AnOut 2, function 2=Shaft power, 6=Outp. 436
3=Frequency, voltage
0=0-10V/0-20mA,

40043 |42 AnOut 2, setup 1=2-10V/4-20mA, 437
2=User defined

40044 |43 AnOut 2, offset -100% - +100% 1% <> 1 438

40045 |44 AnQut 2, gain -4.00-+4.00,0.01 <> 1 439
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Table 10 Holding register list (continuing)

Modbus Product

logical | M°9PUS|  Function/Name Range/Unit FDU

no menu

0=off, 1=max, 2=min,

40062 |61 Aarm select 3=min+max 812
"O=Frequency, 1=Torque
(Nm),
2=Torque(%), 3=El Power,
4=Current,
5=Voltage, 6=DC Voltage,

40063 |62 CA1l value 7=Temp, 821
8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=Anin1,
12=Anin2"
"O=Frequency, 1=Torque
(Nm),
2=Torque(%), 3=El Power,
4=Current,
5=Voltage, 6=DC Voltage,

40064 (63 CA1 Level 7=Temp, 822
8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=Anin1,
12=AnIn2"
"O=Frequency, 1=Torque
(Nm),
2=Torque(%), 3=El Power,
4=Current,
5=Voltage, 6=DC Voltage,

40065 (64 CA2 Value 7=Temp. 823
8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=Anin1,
12=Anin2"
"0=Frequency, 1=Torque
(Nmj,
2=Torque(%), 3=E! Power,
4=Current,
5=Voltage, 6=DC Voltage,

40066 |65 CA2 Level 7=Temp. 824
8=Energy, 9=Run Time,
10=Mains Time,
10=Process Spd, 11=Anin1,
12=Anin2"
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Table 10 Holding register list (continuing)

Modbus Product

logical Mo:(l))us Function/Name Range/Unit FDU

no menu
0=DigIn1, 1=DigIn2,
2=DigIn3, 3=Digin4,
4=DigIn5, 5=DigIn6,
6=DigIn7, 7=Acc, 8=Dec,
9=|2t, 10=Run, 11=Stop,

40067 166 co1 12=Trip, 13=M3x Alarm, 825
14=Min Alarm, 15=Vlimit,
16=Flimit, 17=Glimit,
18=Tlimit, 19=0Overtemp,
20=0vervolt G,
0=DigIn1, 1=DigIn2,
2=DigIn3, 3=Digin4,
4=DigIn5, 5=DigIn6,
6=Digin7, 7=Acc, 8=Dec,
9=|2t, 10=Run, 11=Stop,

40068 67 Cch2 12=Trip, 13=M3ax Alarm, 826
14=Min Alarm, 15=Vlimit,
16=Flimit, 17=Glimit,
18=Tlimit, 19=0vertemp,

_ 20=0vervolt G,

40069 |68 Logic Y 827

40070 |69 Logic Z 828

40071 |70 Logic Y 829

40072 |71 Logic Y 830

40073 |72 Logic Y 831

40074 |73 Logic Z 832

40075 |74 Logic Z 833

40076 |75 Logic Z 834

40077 |76 Logic Z 835

40078 |77 Logic Z 836

41001 |1000 ([Comm. ref.
0O=Remote,

41003 [1002 |Operation.ref ctrl 1=Keyboard, 212
2=Comm
O=Remote, 3=Rem/diginl,

41004 |1003 |Operation.run stop ctrl égﬁ:{board’ 4=Comm/ 213
2=Comm,

41005 |1004 |Operation.rotation 0=R+L, 1=R, 2=L 214
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Table 10 Holding register list (continuing)

Modbus Product
logical Mo::us Function/Name Range/Unit FDU
no menu
41006 [1005 |Utility auto restart mask |0-10 240 !
41007 |1006 [Utility.auto restart 0-10 241
41008 |1007 Digin 1 0-11 421
41009 |1008 |(DigIin 2 011 422
41010 |1009 (Digin 3 011 423
41011 |1010 Digin 4 011 424
41012 |1011 Digin 5 0-11 425
41013 |1012 {Digin6 0-11 426
41014 (1013 DigOut 1 021 441
41015 (1014 |DigOut 2 0-21 442
0O=None, 3=m/s,
41022 11021 |Process unit 1=rpm, 4=/min, 6E1
2=%, 5=/hr
41023 1022 Process scale 0-10.000, 0.0001 <=> 1 6E2
O=Speed, 6=Frequency, ;
1=Torque, = 7=DC voitage, }
2=Shaft power,8=Temp, !
41024 |1023 [Multiple display 1 3=El power, 9=Drive 110 '
) 4=Current, status,
5=Voltage, 10=Process .
speed |
41025 [1024 (Multiple display 2 See 41024 120
O=English, 3=Dutch, ‘
41026 |1025 |Utility language 1=German, 4=French 231 '
2=Swedish,
41027 1026 |Utility keyboard focked |O=Unlocked, 1=Locked 232 '
41028 |1027 |Serial com. address 1-247 ' : 252 '
. 1=2400, 4=19200,
41029 |1028 |[Serial com. Baud-rate 2=4800 5=38400 251
3=9600,
41031 11030 Eerkal com. contact bro-
en
O=Linear, .
41033 (1032 [V/HzCurve 1=Square 211 :
41034 1033 (IxR Comp 1-25% 216 !
@
PARAMETER LIST FOR FDU 48

Q-Pulse Id TMS1013

Active 10/12/2014

Page 243 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

Q-Pulse Id TMS1013

Table 10 Holding register list (continuing)
%‘)g?ggls Mo::us Function/Name Range/Unit Prggﬂd
no menu

41035 (1034 ([Mains 0=400V, 1=230V 217

"O=Loc/Rem Ana, 1=Loc/

Rem Comm,

2=PID, 3=MotPot, 4=Pre-
41036 1035 |Select Macro sets, 5=Jog, 271

6=Torque Limit, 7=Pump/

Fan,

8=Custom1, 9=Custom?2"

"0=0ff, 1=Load PID, 2=Freq
41038 11037 Punp/Fan Control PID,3=Load Direct, 4=Freq 281

Direct"
41039 ]1038 [No of Drives 1-4 w/o rio, 1-6 with rio 282
41040 |1039 |Select Drive 0=Sequence, 1=Run Time 283
41071 (1070 (Start Delay 0-30s (Default: 0) 28M
41073 (1072 [|Stop Delay 0-30s (Default: 0) 280
41075 |1074 (Standby Freq 0-100Hz (Default: O) 28Q
41077 (1076 |Stdby Delay 0-60s (Default: 0) 28R
41078 |1077 |Act.Level 0-100% (Default: 0} 28S
41079 1078 |Act.Rise/Fll O=Rise, 1=Fall (Default: 0) 287
41080 |1079 |[Digitalin7 427
41081 11080 [Digital in 8 428
41082 |1081 (Lower Band 288
41083 (1082 Upper Band 287
41084 1083 |[Lower Band Limit 28C
41085 (1084 Upper Band Limit 288
41086 [1085 [Settle time 28D
41087 11086 |Transition frequency 28E
41088 |1087 |Use Inputs 28J
41091 |1090 |Output potential 1 28K
41092 (1091 |Output potential 2 28L
41093 1092 |Output potential 3 28M
41094 (1093 [Output potential 4 28N
41095 |1094 |Output potential 5 280
41096 |1095 ([Output potential 6 28P
41097 11096 (E)rr]le\\/sgseon at master 286
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Table 10 Holding register list (continuing)

Modbus Product
logical |ModBUS)  Eunction/Name Range/Unit FDU
no menu
41098 |1097 |Change condition 284 J
41099 (1098 [Change timer 285 '

PARAMETER LIST FOR FDU

Q-Pulse Id TMS1013

Active 10/12/2014

50

Page 245 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

Table 11 Parameter set A
* & & & & & FDU * ok & * % %
Parameter set A
41101 |1100 |Acceleration time ]0.00-3600.00 311
41102 {1101 |Deceleration time [0.00-3600.00 313
. O=Linear,
411041103 |Acceleration shape {1 _q . rve 312
) O=Linear,
411051104 Dece_lerat|on shape 1=S-curve 314
41107 |1106 |start mode O=fast, 1=Normal DC 318
41108 (1107 [stop mode O=decelation, 1=coast 319
. 0=0ff,
41113 (1112 |Spinstart 1=0n 31C
. 0=Volatile,
4111411113 |Motor pot function [_norvoistile 325
41130 (1129 |Maximum torque 0-400%, 1%<-> 1 or |_max/motor In 332
41133 |1132 |Flux optimization  [9=9r" 341
0=0ff,
411341133 |PID-controller 1=0n, 343
2=Invert
411351134 g;?rfo”tm“e”’ 0.1-30.0, 0.1<->1 344
41136 |1135 [FID-controllert 4 91,300,005, 0.015<>1 345
41137 1136 | 10-controllerD 16 01.30.00s, 0.015<->1 346
41138 [1137 |[qY VOIta8E OVEr™ o-01f, 1=0n 351
41139 (1138 |Rotor locked 0=0ff, 1=0n 352
0=0ff,
41140 (1139 |Motor lost 1=Resume, 353
2=Trip
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Table 11 Parameter set A (continuing)

* bk %* &k FDU %* %k * k%
Parameter set A
0=0ff,
41141 (1140 [Motor 12t type 1=Trip, 354
2=Limit
411421141 |Motor 12t current [0-150% inverter i_nom, 0.1A<->1 355
411451144 [(Acc MotPot 16.00 - 3600s (Default: 2s) 312 .
41146 (1145 |Acc>Min Freq 16.00 - 3600s (Default: 2s) 313
41147 (1146 |Dec MotPot 16.00 - 3600s (Default: 2s) 316
411481147 |Min Frequency 0- maximum_freq. see R/W rpm 321
411491148 |Max Frequency V'U"r‘;“r;”m freg-2*motor sync freq see R/| 357
41150 |1149 |Min Frequency O=scale, 1=limit, 2=stop 323
ode

41151 (1150 [Freauency Direc- |0R, 1=L, 2=R+L 324
41152 (1151 |Preset Frequency 1[0-2*motor sync freq see R/W rpm 326
41153 (1152 |Preset Frequency 2 [0-2*motor sync freq see R/W rpm 327
41154 (1153 |Preset Frequency 3 [0-2*motor sync freq see R/W rpm 328
41155 (1154 |Preset Frequency 4 [0-2*motor sync freq see R/W rpm 329
41156 (1155 |Preset Frequency 5|0-2*motor sync freq see R/W rpm 32A
41157 (1156 |Preset Frequency 6 [0-2*motor sync freq see R/W rpm 328
411581157 |Preset Frequency 7 |0-2*motor sync freq see R/W rpm 32C
41159 1158 |SKIb Frequency 24 5xmotor sync freq see R/W rpm 32D
41160 1159 a‘l‘g'ﬂ Frequency 1 |5 oxmotor sync freq see R/W rpm 32€
411611160 |PKIP Freauency 2. g xmotor sync freq see R/W rpm 32F
4116211161 all(g'ﬁ Frequency 2 0-2*motor sync freq see R/W rpm 32G
41163 (1162 |Jog Frequency 0-+2*motor sync freq see R/W rpm 32H
41164 (1163 |Sound Char 342
41165 (1164 |Dec<MinFreq 0.50- 3600s (Default: 2s) 317
41166 (1165 |Torque Lim On/Off 331
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** Kx

* % K*

FDU Parameter set B

* % *

** Kx

41201- 41299

1200-1298 | /* Parameter set B */

* kK

* % Kk

FDU Parameter set C

** Kx

* % K*

41301- 41399

1300-1398 | /* Parameter set C */

* kK

* % K*

FDU Parameter set D

* % *

* % *

41401- 41499

1400-1498 | /* Parameter set D */

: PARAMETER LIST FOR FDU

'
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" Bulletin No. G306A-B
Drawing No. LP0666
Released 4/08

. ; p
‘ F a7

Tel +1 (717) 767-6511
Fax +1 (717) 764-0839
www.redlion.net

MODEL G306A - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL
WITH TFT QVGA DISPLAY AND TOUCHSCREEN

® CONFIGURED USING CRIMSON® SOFTWARE
(BUILD 424 OR NEWER)

@ UP TO 5 RS-232/422/485 COMMUNICATIONS PORTS
(2 RS-232 AND 1 RS-422/485 ON BOARD, 1 RS-232 AND 1
RS422/485 ON OPTIONAL COMMUNICATIONS CARD)

® 10 BASE T/100 BASE-TX ETHERNET PORT TO NETWORK UNITS
AND HOST WEB PAGES

® USB PORT TO DOWNLOAD THE UNIT'S CONFIGURATION FROM
A PC OR FOR DATA TRANSFERS TOA PC

@ UNIT'S CONFIGURATION IS STORED IN NON-VOLATILE
MEMORY (8 MBYTE FLASH)

© COMPACTFLASH® SOCKET TO INCREASE MEMORY CAPACITY
5.7-INCH TFT ACTIVE MATRIX 256 COLOR QVGA 320 X 240
PIXEL LCD

[}

0 5-BUTTON KEYPAD FOR ON-SCREEN MENUS
FOR USE IN HAZARDOUS LOCATIONS: © THREE FRONT PANEL LED INDICATORS
C US LISTED Class |, Division 2, Groups A, B, C, and D
83YN o POWER UNIT FROM 24 VDC +20% SUPPLY
-]

Class !l, Division 2, Groups F and G
LABORATORY EQUIPMENT Class I, Division 2 RESISTIVE ANALOG TOUCHSCREEN

GENERAL DESCRIPTION CONTENTS OF PACKAGE
The G306A Operator Interface Terminal combines unique capabilities - G306A Operator Interface.
normally expected from high-end units with a very affordable price. 1t is buiit - Panel gasket.
around a high performance core with integrated functionality. This core allows - Template for panel cutout.
the G306A to perform many of the normal features of the Paradigm range of - Hardware packet for mounting unit into panel.
Operator Intcrfaces while improving and adding new features. - Terminal block for connecting power.

The G306A is able to communicate with many different types of hardware

using high-speed RS232/422/485 communications ports and Ethernet 10 Base ORDERING INFORMATION

T/100 Base-TX communications. In addition, the G306A features USB for fast

downloads of configuration files and access to trending and data logging. A MODEL NO. DESCRIPTION PART NUMBER
CompactFlash socket is provided so that Flash cards can be used to collect your Operator Interface for indoor applications,
P IS pr S ¥ GI0BA |, B finish with embossed k G306A000
trending and data logging information as well as to store larger configuration files. extured finish with embossed keys
In addition to accessing and controlling of external resources, the G306A 64 MB CompaciFlash Card 5 G3CF064M
arlllows ahuser to easdi/ly vriew and e:n_erbinformkation.dUsers can enter data through G3CF 256 MB CompactFlash Card 3 G3CF256M
the touchscreen and/or front panel 3-button keypad.
P YP 512 MB CompactFiash Card 3 G3CF512M
SAFETY SUM MARY G3RS RS232/485 Optional Communication Card G3RS0000
All safety related regulations, local codes and instructions that appear in the G3CN | CANopen Optional Communication Card G3CN0000
manual or on equipment must be observed to ensure personal safety and to G3DN DeviceNet option card for G3 operator interfaces| G3DN0000
prevent damage to either the instrument or equipment connected to it. If lated high speed communications ports
cquipment is used in a manner not specified by the manufacturer, the protection G3PBDP | Profibus DP Optional Communication Card G3PBDPOO
pl’ODVIdCd by the Tqunpment”may bf;impi:lred. ] : , PSDR7 | DIN Rail Power Supply PSDR7600
0 not use the controller to directly command motors, valves, or other -

R . - y SFCRM2 2 FCRM200
actuators not equipped with safeguards. To do so can be potentially harmful to Crimson 2.0 - SFC
persons or equipment in the event of a fault to the controller. RS-232 Programming Cable CBLPROGO

The protective conductor terminal is bonded to conductive ceL USB Cable CBLUSB00
A @ parts of the equipment for safety purposes and must be Communications Cables ! CBLxxxxx

connected to an external protective earthing system. DR DIN Rail Mountable Adapter Products 3 DRXXXXXX
Replacement Battery * BNL20000

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF P e Y
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS |, G3FILM | Protective Films G3FILMO6

DIVISION 2/CLASS I, DIVISION 2/CLASS i, DIVISION 2 ! Contact your Red Lion distributor or visit our website for

complete selection.

2 Use this part number to purchase the Crimson® software on CD with a
printed manual, USB cable, and RS-232 cabie. Otherwise, download for

free from www.redlion.net.

CAUTION: Risk Of Danger. CAUTION: Risk of electric shock. 3 Red Lion offers RJ modular jack adapters. Refer to the DR literature for
Read complete instructions prior to .
installation and operation of the unit. complete details.
4 Battery type is lithium coin type CR2025.
CompactFlash is a registered trademark of CompactFlash Association. 3 Industrial grade two mitlion write cycles.
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1. POWER REQUIREMENTS:

Must use Class 2 or SELV rated power supply.
Power connection via removable three position terminal biock.

Supply Voltage: +24 VDC £20%

Typical Power!: 8w

Maximum PowerZ: 14 W

Notes:

1. Typical power with +24 VDC, RS232/485 communications, Ethernet
communications, CompactFlash card installed, and display at full brightness.

2. Maximum power indicates the most power that can be drawn from the
G306A. Refer to “Power Supply Requirements” under “Installing and
Powering the G306A.”

3. The G306A’s circuit common is not connected 1o the enclosure of the
unit. See “Connecting to Earth Ground" in the section “Installing and
Powering the G3064."

4. Read “Power Supply Requiremenis” in the section “Installing and
Powering the G306A4 " for additional power supply information.

2. BATTERY: Lithium coin cell. Typical lifetime of 10 years.
3. LCD DISPLAY:

g v

8. ENVIRONMENTAL CONDITIONS:
Operating Temperature Range: 0 to 50°C
Storage Temperature Range: -20 to 70°C
Operating and Storage Humidity: 80% maximum relative humidity (non-

condensing) from 0 to 50°C.
Vibration according to IEC 68-2-6: Operational 5 to 8 Hz, 0.8" (p-p), 8 to
500 Hz, in X, Y, Z direction, duration: 1 hour, 3 g.

Shock according to IEC 68-2-27: Operational 40 g, 9 msec in 3 directions.
Altitude: Up 10 2000 meters.

9. CERTIFICATIONS AND COMPLIANCES:

SAFETY

UL Recognized Component, File #E179259, UL61010-1, CSA 22.2 No.61010-1
Recognized to U.S. and Canadian requirements under the Component
Recognition Program of Underwriters Laboratories, Inc.

UL Listed, File #E211967, UL61010-1, UL1604, CSA 22.2 No. 61010.1,
CSA 22.2 No. 213-M1987
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards

Type 4X Indoor Enclosure rating (Face only), UL50

IECEE CB Scheme Test Certificate #US/12460/UL,
CB Scheme Test Report #E179259-A1-CB-1

SIZE 5 7-inch Issued by Underwriters Laboratories Inc.
~PE TFT IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment
for measurement, control, and laboratory use, Part 1.
COLORS 256 1P66 Enclosure rating (Face only), [EC 529
PIXELS 320 X 240 ELECTROMAGNETIC COMPATIBILITY
BRIGHTNESS 500 cd/m? Emissions and Immunity to EN 61326: Electrical Equipment for
BACKLIGHT* 40,000 HRTYP. Measurement, Control and Laboratory use.
*Lifetime at room temperature. Refer to “Display” in “Software/Unit Operation” Immunity to Industrial Locations:
4. 5-KEY KEYPAD: for on-screen menus. Electrostatic discharge EN 61000-4-2 Criterion A
5. TOUCHSCREEN: Resistive analog 4 kV contact discharge
6. MEMORY: 8 kV air discharge
On Board User Memory: 8 Mbyte of non-volatile Fiash memory. Electromagnetic RF fields EN 61000-4-3  Criterion A
Memory Card: CompactFlash Type 1l slot for Type 1 and Type Il 10 V/m
CompactFlash cards. Fast transients (burst) EN 61000-4-4 Criterion A
7. COMMUNICATIONS: 2 kV power
USB Port: Adheres to USB specification 1.1. Device only using Type B 1 kV signal
connection. Surge EN 61000-4-5 Criterion A
I kV L-L
WARNING - DO NOT CONNECT OR DISCONNECT CABLES ’
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE . 2 kV L&N-E power
NON-HAZARDOUS. USB PORT iS FOR SYSTEM SET-UP AND RF conducted interference EN 61000-4-6 Criterion A
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 3 V/irms
CONNECTION. Emissions:
Emissions EN 55011 Class A
Serial Ports: Format and Baud Rates for each port are individually software Note:

programmable up to 115,200 baud.

PGM Port: RS232 port via RJ12.

COMMS Ports: RS422/485 port via R145, and RS232 port via RJ12.

DH485 TXEN: Transmit enable; open collector, Vo = 15 VDC,

VoL =035V @ 25 mA max.

Note: For additional information on the communications or signal
common and connections to earth ground please see the “Connecting to
Earth Ground" in the section “Installing and Powering the G306A4."

Ethernet Port: 10 BASE-T /100 BASE-TX
RIJ45 jack is wired as a NIC (Network Interface Card).
Isolation from Ethernet network to G3 operator interface: 1500 Vrms

1. Criterion A: Normal operation within specified limits.

10. CONNECTIONS: Compression cage-clamp terminal block.
Wire Gage: 12-30 AWG copper wire
Torque: 5-7 inch-pounds (56-79 N-cm)

11. CONSTRUCTION: Steel rear metal enclosure with NEMA 4X/1P66
aluminum front plate for indoor use only when correctly fitted with the gasket
provided. Installation Category 11, Pollution Degree 2.

12. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.25" (6.3
mm). For NEMA 4X/IP66 sealing, a steel panel with a minimum thickness of
0.125" (3.17 mm) is recommended.

Maximum Mounting Stud Torque: 17 inch-pounds (1.92 N-m)

13. WEIGHT: 3.0 Ibs (1.36 Kg)

DIMENSIONS In inches (mm)
2.30 (58.4)
|-——— 8.83 (224.3) —-I fe—— 7.42 (188.5) —=
1= ° ° ° | o)
D @ -]
@» =
7.08 Qv 5.67
(179.8) | |@ » ™ = o (144)
B¢ - =
- = P | e o B |
L- -] (-] -] OJ '
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INSTALLING AND.

MOUNTING INSTRUCTIONS

This operator interface is designed for through-panel mounting. A panel cut-
out diagram and a template are provided. Care should be taken to remove any
loose material from the mounting cut-out to prevent that material from falling
into the operator interface during installation. A gasket is provided to enable
sealing to NEMA 4X/IP66 specification. [nstall the ten kep nuts provided and
tighten evenly for uniform gasket compression.

Note: Tightening the kep nuts beyond a maximum of 17 inch-pounds (1.92 N-
m) may cause damage to the front panel.

8.25 (209-6)4‘ 10X 2.188 (04.8)
7.63 (193.8)41“/
+ +
2.75
“ (69.9) "

-

l

| 588 650
T (149.4)  (165.1)
|

b

+ ¥ +
All tolerances 10.010" (£0.25 mm).

ALL NONINCENDIVE CIRCUITS MUST BE WIRED USING
DIVISION 2 WIRING METHODS AS SPECIFIED IN ARTICLE 501-
4 (b), 502-4 (b), AND 503-3 (b} OF THE NATIONAL ELECTRICAL
CODE, NFPA 70 FOR INSTALLATION WITHIN THE UNITED

STATES, OR AS SPECIFIED IN SECTION 19-152 OF CANADIAN
ELECTRICAL CODE FOR INSTALLATION IN CANADA.

CONNECTING TO EARTH GROUND

The protective conductor terminal is bonded to conductive
A @ parts of the equipment for safety purposes and must be

connected to an external protective earthing system.

Each G306A has a chassis ground terminal on the back of the unit. Your unit
should be connected to earth ground (protective earth).

CONFIGURING A G306A

The G306A is configured using Crimson® software. Crimson is available as a
free download from Red Lion’s website, or it can be purchased on CD. Updates
to Crimson for new features and drivers are posted on the website as they become
available. By configuring the G306A using the latest version of Crimson, you are
assured that your unit has the most up to date feature set. Crimson® software can
configure the G306A through the RS232 PGM port, USB port, or CompactFlash.

The USB port is connected using a standard USB cable with a Type B
connector. The driver needed to use the USB port will be installed with Crimson.

The RS232 PGM port uses a programming cable made by Red Lion to connect
to the DB9 COM port of your computer. If you choose to make your own cable,
use the “G306A Port Pin Out Diagram” for wiring information.

The CompactFlash can be used to program a G3 by placing a configuration file
and firmware on the CompactFlash card. The card is then inserted into the target
G3 and powered. Refer to the Crimson literature for more information on the
proper names and locations of the files.

USB, DATA TRANSFERS FROM THE
COMPACTFLASH CARD

WARNING - DO NOT CONNECT OR DISCONNECT CABLES
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT
CONNECTION.

In order to transfer data from the CompactFlash card via the USB port, a driver
must be installed on your computer. This driver is installed with Crimson and is
located in the folder C:\Program Files\Red Lion Controls\Crimson 2.0\Device\ after
Crimson is installed. This may have already been accomplished if your G306A was
configured using the USB port.

Once the driver is installed, connect the G306A to your PC with a USB cable, and
follow “Mounting the CompactFlash” instructions in the Crimson 2 user manual.

3
Active 10/12/2014

The chassis ground is not connected to signal common of the unit.
Maintaining isolation between earth ground and signal common is not required
to operate your unit. But, other equipment connected to this unit may require
isolation between signal common and earth ground. 7o maintain isolation
benveen signal common and earth ground care must be taken when connections
are made to the unit. For example, a power supply with isolation between its
signal common and earth ground must be used. Also, plugging in a USB cable
may connect signal common and earth ground.!

! USB’s shield may be connected to earth ground at the host. USB’s shield in

turn may also be connected to signal common.

POWER SUPPLY REQUIREMENTS

The G306A requires a 24 VDC power supply. Your unit may draw
considerably less than the maximum rated power depending upon the options
being used. As additional features are used your unit will draw increasing
amounts of power. ltems that could cause increases in current are additional
communications, optional communications card, CompactFiash card, and other
features programmed through Crimson.

In any case, it is very important that the power supply is mounted correctly if
the unit is to operate reliably. Please take care to observe the foilowing points:

— The power supply must be mounted close to the unit, with usually not
more than 6 feet (1.8 m) of cable between the supply and the operator
interface. Ideally, the shortest length possible should be used.

— The wire used to connect the operator interface’s power supply should
be at least 22-gage wire. If a longer cable run is used, a heavier gage
wire should be used. The routing of the cable should be kept away from
large contactors, inverters, and other devices which may generate
significant electrical noise.

~ A power supply with a Class 2 or SELV rating is to be used. A Class 2
or SELV power supply provides isolation to accessible circuits from
hazardous voltage levels generated by a mains power supply due to
single faults. SELV is an acronym for “safety extra-low voltage.” Safety
extra-low voltage circuits shall exhibit voltages safe to touch both under
normal operating conditions and after a single fault, such as a
breakdown of a layer of basic insulation or after the failure of a single
component has occurred.

CABLES AND DRIVERS

Red Lion has a wide range of cables and drivers for use with many different
communication types. A list of these drivers and cables along with pin outs is
available from Red Lion’s website. New cables and drivers are added on a
regular basis. 1f making your own cable, refer to the “G306A Port Pin Outs” for
wiring information.

ETHERNET COMMUNICATIONS

Ethernet communications can be established at either 10 BASE-T or 100
BASE-TX. The G306A unit’s RJ45 jack is wired as a NIC (Network Interface
Card). For example, when wiring to a hub or switch use a straight-through cable,
but when connecting to another NIC use a crossover cable.

The Ethernet connector contains two LEDs. A yellow LED in the upper right,
and a bi-color green/amber LED in the upper ieft. The LEDs represent the
following statuses:

LED COLOR DESCRIPTION
YELLOW solid Link established.
YELLOW flashing Data being transferred.
GREEN 10 BASE-T Communications
AMBER 100 BASE-TX Communications

On the rear of each unit is a unique 12-digit MAC address and a block for
marking the unit with an IP address. Refer to the Crimson manual and Red
Lion’s website for additional information on Ethernet communications.
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RS§232 PORTS

The G306A has two RS232 ports. There 15 the PGM port and the COMMS
porl. Although only one of these ports can be used for programming, both pors
can be used for communications with a PLC.

The R5232 ports can be used for either masier or slave protacols with any
G306A configuration.

Examples of R$232 communications could involve another Red Lion product
ar a PC. By using a cable with RJ12 ends on i1, and a twist in the cable, RS232
communications with another G3 product or the Modular Controller can be
established. Red Lion part numbers for cables with a twist in them are
CBLPROGO !, CBLRLCO! 2, or CBLRCO2 .

G3 RS232toa PC

CONNECTING A GJ06A CPERATCR
INTERFACE TO AN JCMS

=]

@ v
@ v
@ v
@ v

—

Connactions 5 125 DIP Switch Sottings z
G3: RJ12 Name PC: DBY Name 1%‘****“***} ["‘*H”flf
4 COMM 1 DCD g T
$3333ECHYE gavsEul
5 Tx 2 Rx m;mmm:lé’NNZ % EEEE
: R ? T EEE s oy
E El -+ -+ oo
NIC 4 DTR ks
# Application Depsndant e EEI I'&_’&“’&_’&J
3 COM 5 GND Q&E
NIC ) DSR —
1 CTS 7 RTS
6 RTS 8 cTs ' CBLPROGO can also be used to communicate with either a PC or an ICM3.
N/C 9 RI 2 DB9 adapter not included. 1 foot long.
3 DBY adapter not included, 10 feet long.
G306A PORT PIN QUTS
= o
o et [0 [0 @[
1
! = T = ) = @ = @
® z z z z Zz z
z & z g £ g g g
g - 33 z3 33
i e 3izpdles 02830
S & 2 ETHERNET S Y Uss CE33k
- o (NIC) TYPE B
| R5232 RS485 RS232
POWER COMMS COMMS PGM PORT
CONNECTOR PORT PORT

Q-Pulse Id TMS1013

4
Active 10/12/2014

Page 255 of 414




———

-

RS422/485 COMMS PORT

, The G306A has one RS422/485 port. This port can be configured Lo act as
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either RS422 or RS§483.

DH485 COMMUNICATIONS

The G306A's R5422/485 COMMS port can also be used for Allen Bradley

RS422

/485 4-WIRE

CONNECTIONS

RS485 2-WIRE
CONNECTIONS

DH485 communrications.

G3 to AB SLC 500 (CBLAB003)

WARNING: DO NOT use a standard DIH483 cable to connect this port 1o Allen
Bradley equipment, A ¢able and wiring diagram are available from Red Lion.

Connections
RJa45: RLC Name RJ45: A-B Name
1 TxB 1 A
2 TxA 2 B
3.8 RxA 24y
4.7 RxB COMM
s TxEN 5 TxEN
3] COMM 4 SHIELD
4,7 TxB - COMM
3.8 TxA - 24V

Note: All Red Lion devices connect A 1o A and B ro B, excepr for Paradigm
devices. Refer to www.rediion.net for additional information.

Examples of RS485 2-Wire Connections

G3 to Red Lion RJ11 (CBLRLCOO0)
DLC, IAMS, ITMS, PAXCDCA4C

Connections
G3: RJ45 Name RLC: RJ11 Name
5 TxEN 2 TxEN
6 coM 3 COM
1 TxB 5 B-
2 TxA 4 A+
G3 to Modular Controller (CBLRLCO05)
Connections
G3 Name Moduiar Cantroller Name
1,4 TxB 1.4 TxB
4,1 RxB 4.1 RxB
2,3 TxA 2,3 TxA
3,2 RxA 3,2 RxA
5 TxEN 5 TxEN
6 COM [ coM
7 TxB 7 TxB
B TxA B TxA

Q-Pulse Id TMS1013
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CRIMSON® SOFTWARE

Crimson® software is available as a free download from Red Lion’s website
or it can be purchased on a CD, see “Ordering Information” for part number. The
latest version of the software is always available from the website, and updating
your copy is free.

DISPLAY

This operator interface uses a liquid crystal display (LCD) for displaying text
and graphics. The display utilizes a cold cathode fluorescent tube (CCFL) for
lighting the display. The CCFL tubes can be dimmed for low light conditions.

These CCFL tubes have a limited lifetime. Backlight lifetime is based upon
the amount of time the display is turned on at full intensity. Turning the
backlight off when the display is not in use can extend the lifetime of your
backlight. This can be accomplished through the Crimson® software when
configuring your unit.

FRONT PANEL LEDS

There are three front panel LEDs. Shown below is the default status of
the LEDs.

N
ABELE L .

FLASHING | Unitis in the boot loader, no valid configuration is loaded.

STEADY

No CompactFlash card is present.

Unit is powered and running an application.

STEADY | Valid CompactFlash card present.
FLASHING 4
RAPIDLY | CompactFlash card being checked.

Unit is writing to the CompactFlash, either because it is storing
FLICKERING | data, or because the PC connected via the USB port has
locked the drive.2

FLASHING
SLOWLY

Incorrectly formatted CompactFlash card present.

g

A tag is in an alarm state.

STEADY | Valid configuration is loaded and there are no alarms present.

! The operator interface is shipped without a configuration. After
downloading a configuration, if the light remains in the flashing state
continuously, try cycling power. If the LED still continues to flash, try
downloading a configuration again.

2 Do not turn off power to the unit while this light is flickering. The unit
writes data in two minute intervals. Later Microsoft operating systems will
not lock the drive unless they need to write data; Windows 98 may lock the
drive any time 1t is mounted, thereby interfering with logging. Refer to

“Mounting the CompactFlash™ in the Crimson 2 User Manual.

6
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TOUCHSCREEN

This operator interfacc utilizes a resistive analog touchscreen for user input.
The unit will only produce an audible tone (beep) when a touch on an active
touchscreen cell is sensed. The touchscreen is fully functional as soon as the
operator interface is initialized, and can be operated with gloved hands.

KEYPAD

The G306A keypad consists of five keys that can be used for on-screen menus.

TROUBLESHOOTING YOUR G306A

If for any reason you have trouble operating, connecting, or simply have
questions concerning your new G306A, contact Red Lion’s technical support.
For contact information, refer to the back page of this bulletin for phone and
fax numbers.

EMAIL: techsuppori@redlion.net
Web Site: http://www .redlion.net
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BATTERY & TIME KEEPING

; WARNING - EXPLOSION HAZARD - THE AREA MUST BE
f:-\. KNOWN TO BE NON-HAZARDOUS BEEFORE SERVICING!

REPLACING THE UNIT AND BEFORE INSTALLING OR
REMOVING /O WIRING AND BATTERY.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT
A EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED
AND THE AREA |§ KNOWN TO BE NON-HAZARDOUS.

A batlery is used to keep time when the unit is without power. Typical
accuracy of the G306A time keeping is less than one minute per month drifi. The
battery of a G306A unit does not affect the unit’s memory, all configurations and
datla is stored in non-volatile memory.

CAUTION: RISK OF ELECTRIC SHOCK
The inverter board, attached to the mounting plate, supplies
the high voltage to operate the backlight. Touching the

A inverter board may result in njury to personnel.

CAUTION: The circuit board contains static sensitive
vomponents. Before handling the operator interface without
the rear cover attached, discharpe staiic charges from vour
body by touching a grounded bare metal object. 1deally,
handle the operator interface ai a static controlled clean
waorkstation. Also, do not touch the surface areas of the
circuit board. Dirt, oil, or other contaminants may adversely
affeet circuis operation.

To change the battery of a G306A, remove power, cabling, and then the rear
cover of the unit. Ta remove the cover, remaove the four screws designated by
the arrows on the rear of the unit. Then, by lifiing the top side, hinge the cover,
thus providing clearance for the connectors on the bottom side of the PCB as
shown in the illustration below. Install in the reverse manner.

Q-Pulse Id TMS1013 Active 10/19/2014

Remove the old battery* from the holder and replace with the new battery.
Replace the rear cover, cables, and re-apply power. Using Crimson or the
unit’s keypad, enter the correct time and daie.

* Please note that the old hatlery must be disposed of in a manner that
complies with your local waste regulations. Aiso, the hattery must not be
disposed of in fire. or in a manner whereby it may be damaged and jts
contenis come into contaci with human skin.

The baltery used by the G306 is a lithium type CR2025.

BATTERY

INVERTER
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OPTIONAL COMMUNICATION CARD

Red Lion offers optional communication cards for fieldbus communications.
These communication cards will allow your G306A to communicate with many
of the popular fieldbus protocols.

Red Lion is also offering a communications card for additional RS232 and
RS422/485 communications. Visit Red Lion’s website for information and
availability of these cards.

CUSTOM LOGO

Each G3 operator interface has an embossed area containing the Red Lion
logo. Red Lion can provide custom logos to apply to this area. Contact your
distributor for additional information and pricing.
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COMPACTFLASH SOCKET

CompactFlash socket is a Type 11 socket that can accept either Type I or 11
cards. Use cards with a minimum of 4 Mbytes and a maximum of 2 Gbytes with
the G306A’s CompactFlash socket. Cards are available at most computer and
office supply retailers.

CompactFlash can be used for configuration transfers, larger configurations,
data logging, and trending.

CompactFlash—
Insert Face Up

Note: Do not remove or insert
the CompactFlash card while
power is applied. Refer to
“Front Panel LEDs.”

Information stored on a CompactFlash card by a G306A can be read by a
card reader attached to a PC. This information is stored in IBM (Windows®) PC
compatible FAT 16 file format.

NOTE

For reliable operation in all of our products, Red Lion recommends the
use of SanDisk® and SimpleTech brands of CompactFlash cards.

Industrial grade versions that provide up to two million write/erase cvcles
minimum are available from Red Lion.

Red Lion Controls

20 Willow Springs Circle
York PA 17406

Tel +1 (717) 767-6511

Fax +1 (717) 764-0839

Q-Pulse Id TMS1013

LIMITED WARRANTY

The Company warraats the products it manufactures against defects in materials and workmanship for a period limited
to two years from the date of shipment, provided the products have been stored, handled, instalied, and used under
proper conditions. The Company’s liability under this limited warranty shall extend only to the repair or replacement
of a defective product, at The Company’s option. The Company disclaims all liability for any affirmation, promise or
representation with respect to the products.

The customer agrees to hold Red Lion Controls harmless from, defend, and indemnify RLC against damages, claims,
and expenses arising out of subsequent sales of RLC products or products containing components manufactured by
RLC and based upon personal injuries, deaths, property damage, lost profits, and other matters which Buyer, its
employees, or sub~contractors are or may be to any extent liable, including without limitation penalties imposed by the
Consumer Product Safety Act (P.L. 92-573) and iability imposed upon any person pursuant to the Magnuson-Moss
Warranty Act (P.L. 93-637). as now in effect or as amended hereafier.

No warranties expressed or implied are created with respect to The Company’s products except those expressly
contained herein. The Customer acknowledges the disclaimers and limitations contained herein and relies on no other
warranties or affirmations.

Red Lion Controls BV
Printerweg 10
NL - 3821 AD Amersfoort
Tel +31 (0) 334 723 225
Fax +31 (0) 334 893 793

Active 10/12/2014

Red Lion Controls AP
Unit 101, XinAn Plaza
Building 13, No.99 Tianzhou Road
ShangHai, P.R. China 200223
Tel +86 21 6113-3688 -~
Fax +86 21 6113-3683
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TC-900DR USER GUIDE

41 Aster Avenue Carrum Downs 3201 Australia Tel: 61 3 87730100 Fax: 61 3 9775 0606

GENERAL

The Trio DataCom TC-900DR is a full duplex 900 MHz
Radio featuring a fully integrated 4800/9600 bps data radio
modem and antenna diplexer. Configuration of the unit is
fully programmable, with parameters held in non volatile
memory (NVRAM). All configuration parameters are
accessible using the TC-DRPROG installation package,
consisting of a programming lead, manual and software
which will run on a PC under Windows 95/98/NT. Itis
essential that each unit is programmed to suit individual
requirements prior to operation. For detailed information
refer to the TC-900DR Handbook.

DATA CONNECTION

The data connection is via a DB9 connector labeled 'Port
(shown below), which is wired as a DCE.

User Serial "Port A" Pin Assignment.
EXTERNAL VIEW OF "PORT A

NOTE: Pin 6 and pin 9 provide a dual function which
depends on the mode that the TC-900DR is operating in.

/\ coM

DTR

PIN NO. & FUNCTION

1. DATA CARRIER DETECT (DCD)
2. RECEIVE DATA OUTPUT (RXD)
3. TRANSMIT DATA IN (TXD)

4. DATA TERMINAL READY (DTR)
5. COMMON (COM) ___
6
7
8
9

@

RI/BER

CTs
™D
RTS
. PROGRAM PIN (PGM)

. REQUEST TO SEND (RTS)

. CLEAR TO SEND (CTS)

. BIT ERROR RATE PIN (BER)

RXD

O ORO)

B
DSR/PGM |
\/ DcoD

ser Serial "Port B” Pin Assignment.

©@ 0O

@

Port B can be used as a secondary data steam
(independent of Port A) once configured by the
programmer. Port B also has one connection that may be
of use for installation. This connection (Pin 9) is Receive
Signal Strength Indicator (RSS!) output. 0-5V where 1.5V
typically indicates -110dBm and every 0.5V increase

indicaté€¥an improvement of » 10dBm.
EXTERNAL VIEW OF "PORT B’

/\

PIN NO. & FUNCTION

1. DATA CARRIER DETECT (DCD)
. RECEIVE DATA O/P (RxD)

. TRANSMIT DATA O/P (TxD)
UNUSED

COMMON

DATA SET RECEIVE (DSR)
UNUSED

UNUSED

. RECEIVE SIGNAL STRENGTH

@ Q0 ® ©
ONCR®RONO

©HONONAWN

/.

/

NOTE: Port B Pin 9 output has a high impedance of
around 50K OHMS and loading will decrease accuracy of
the RSS! measurement.

POWER CONNECTIONS

The power required is 13.8VDC nominal, at 600mA (Tx)
nominal. If the POWER LED indicator is not illuminated
once power is applied, check the internal 1Amp fuse fitted
within the unit.

POWER CONNECTOR  PIN ASSIGNMENT Ext view

TOP PIN +VE SUPPLY (13.8vdc” S°°k_le_'
BOTTOM PIN GROUND E P
AUXILIARY CONNECTOR _

The auxiliary connector is primarily for use with the
optional audio handset. The connections to this auxiliary 6
pin RJ11 connector are as follows:

PIN NUMBER FUNCTION

8 VOLTS

AUDIO ouT
GROUND

MIC INPUT/SENSE
GROUND
MANUAL PTT

The optional audio handset is recommended as an aid in
checking installations for radio path viability. This audio
handset will only function when fitted prior to applying
power to the unit.

External view
of socket
Top

6 1

O dh WN -

The modem upon power up will check the presence of the
handset and will inhibit data being transmitted so that
voice communications can be established.

Once the path tests have been conducted the audio
handsets MUST be REMOVED and the unit powered up
with the handset removed before data communication can
commence.

USER INDICATIONS

The TC-900DR provides 4 LED's that show status
information to the user - POWER, RXSIG, SYNC, and
TXMIT indications.

The POWER is indicated by a green LED and simply
signifies that power has been applied to the unit.

The RXSIG LED (yellow) indicates the leve! of RSSI
signal from the radio IF strip, compared to a threshold
level set in the configuration data programmed by the
user. If the signal is above the threshold, then the LED
indicator is turned on.

In all operation modes except "Programmer mode", the
SYNC LED (yellow) indicates when the modem has
detected a valid data stream. The SYNC LED is activated,
when the modem detects a valid HDLC flag sequence, and
remains active until an invalid sequence of seven or more
consecutive "1" bits is detected.

The SYNC LED will not be turned on if the RSSI signal
strength (as indicated by the RXSIG LED) is below the
minimum threshold. This prevents false SYNC detection
from noise.

The TXMIT LED (red) indicator is connected directly to the
modem's PTT output transistor. Whenever the radio is
transmitting, this TXMIT LED indicator will be on.

L:\Docs\Hbk- D and S Series\wuserguideVtrio datacom 900dr user guide
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SPECIAL MODES OF OPERATION

Part of the power-up/reset initialisation phase of the
TC-900DR are tests to determine if the modem should
enter one of 3 "special operation” modes. |n these modes
the TC-900DR won't operate in its standard run mode.

¢ Programmer mode.

¢ Bit error rate test mode.

¢+ Handset mode.
These modes are only entered if the required setup
conditions are present at power up. An error mode of
operation can also be entered into, if during normal
operation, an error condition occurs.

PROGRAMMER MODE

CABLE - Pins 2, 3, 4, 5 straight through with Pin 6 on the
DB9 connector of Port A, connected to pin 5. When the
modem is powered up with this fitted, the controller senses
this and attempts to enter "Programmer mode" and the
"SYNC" LED will flash approx. once per second. (Note,
the TC-DRPROG programming software and lead has the
required connections). Failure to supply the correct
password in time, will cause the modem to abandon the
"Programmer mode” attempt, and go on with it's normal
power-up procedure.

BIT ERROR RATE TEST MODE

Pin 9 of the DB9 connector of Port A, is normally the Ring
Indicate output line. However, if this pin is driven positive
(connecting it to pin 6 [DSR] and pin 7 [RTS]), then the
modem's data transmitter and receiver will enter the BER
test mode. This will activate the RF transmitter, and
generate a scrambled bit pattern which should be decoded
at a receiver as a constant logic "1" level in the
unscrambled data. Any errors in the decoded bitstream,
will be "0", and the receiver portion of the modem in this
mode, will activate the SYNC LED every time it sees a "0"
bit.

Note: As the TC-800DR is full duplex this test can operate
in both directions simultaneously.

Every error bit detected, will activate the SYNC LED. For
error rates of 1 in 10°® and above, the SYNC LED will be
ON most of the time. A 1in 10* error rate will show the
SYNC LED active for approximately 10% of the time. This
function provides a crude indication of Bit Error Rate for
installation purposes. Note: Error count messages
(ET:XXXX) for every 10,000 bits are presented to Port A
for the user. If pin 9 ceases to be driven positive, then the
BER Test mode is terminated, and the modem restarts it's

initialisation phase.

HANDSET MODE

The modem tests for the presence of a handset plugged
into the handset auxiliary port at power up. If a handset is
plugged in, the modem will not generate a data stream.
However, it will continue to indicate received RF signal
strength. The handset has a PTT button, and this signal is
connected across the modem's PTT output. Thus the
handset PTT switch will not activate the TXMIT LED. ltis
essential to remove the handset from the unit and reapply
power to the unit in order to return to normal operation.

ERROR INDICATION MODES

There are 3 error conditions that cause the RXSIG &
SYNC LEDs to be used for error indications and not their
normal purpose. Two are fatal conditions, that cause the
modem to restart after the duration of the error indication
phase.

TRANSMIT POWER LOW

While the modem activates the radio transmitter, it 1
periodically checks the transmit power. If the power é
measurement is less than a threshold set in the

non-volatile memory, then the RXSIG and SYNC LEDs are
made to alternate, approximately 4 times per second. The
TXMIT LED will also be on during this process. This
indication condition will persist for the duration of the
transmission. As soon as the transmission is discontinued,
the error indication will cease, and the two LEDs revert to
their normal function. Factory set to 100 milliWatts.

NVRAM READ ERROR

The DFM4-9DR modem accesses the non-volatile
memory as part of it's initialisation phase, to read
programming configuration data. If the communication
protocol with the device is violated, or the non-volatile
memory CRC checksum is found to be incorrect, then the
modem indicates this by flashing the RXSIG and SYNC
LEDs twice alternately. That is, one LED operates ON and
OFF twice, then the other. A total of five cycles of this
occurs, then the modem restarts initialisation.

SYNTHESISER LOCK DETECT ERROR

If at any time during normal operation, BER mode, or
handset mode, the TBB206 frequency synthesiser
indicates an out of lock condition, the modem enters an
error indication mode for a short time before restarting.

One LED is turned ON (1), the LEDs are swapped, then
both turned OFF (®). Then the latter LED ON again, swap
LEDS, and then OFF. This will give the appearance of a.
sweeping motion between the LEDs. The following table
shows all error condition displays.

Tx PWR Err NVRAM Err SYNTH Err
RXSIG SYNC RXSIG SYNC RXSIG SYNC
o) ° o ° o] °
° o ° ° ° o)

o ° o) ° ® °

° o) ° ° ° aRe

ol ® [ ] o} ol [ ]

° o ° ° ® °

Fo) ® ® o] repeat
° o ° °

continue repeat

MOUNTING AND ANTENNA CONNECTION

The TC-900DR should be mounted in a cool, dry, vibration
free environment, whilst providing easy access to screws
and connections. There are 4 mounting holes on the unit.
The antenna should be an external yagi antenna but can
be a ground independent dipole mounted via a feeder to
the antenna connector (SMA type) for short range
applications. However the whole radio modem should be
clear of the associated data equipment to prevent mutual
interference.

ASSEMBLY OF POWER LEAD

A small plastic bag containing a molex connector
(M5557-2R) and two pins (M5556-TL) is provided in the
packing box.

The pins are designed to take 18-24 (AWG) wire size with
insulation range 1.3 - 3.10mm.

Please take care when crimping the pins. 09/03
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Waterpilot FMX167

2 Endress+Hauser
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Waterpilot FMX167
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Safety instructions Waterpilot FMX167

1 Safety instructions

1.1 Designated use

The Waterpilot FMX167 is a hydrostatic pressure sensor for measuring the level of fresh water,
wastewater and salt water. The temperature is measured simultaneously in the case of sensor
versions with a Pt100 resistance thermometer. An optional temperature head transmitter converts
the Pt100 signal to a 4 to 20 mA signal.

The manufacturer accepts no liability for damages resulting from incorrect use or use other than that
designated.

1.2 Installation, commissioning and operation

The Waterpilot FMX167 and the {optional) TMT181 temperature head transmitter are designed to
meet state-of-the-art safety requirements and comply with applicable regulations and EC Directives.
If used incorrectly or for applications for which they are not intended, the devices can be a source
of application-related danger, e.g. product overflow due to incorrect installation or configuration.
For this reason, installation, connection to the electricity supply, commissioning, operation and
maintenance of the measuring system must only be carried out by trained, qualified specialists
authorized to perform such work by the facility's owner-operator. The specialist staff must have read
and understood these Operating [nstructions and must follow the instructions they contain.
Modifications and repairs to the devices are permissible only if they are expressly allowed in the
Operating Instructions. Pay particular attention to the data and information on the nameplate.

1.3 Operational and process safety

Alternative monitoring measures have to be taken while configuring, testing or servicing the device
to ensure the operational and process safety.

1.3.1 Hazardous area (optional)

Devices for use in hazardous areas bear an additional marking on the nameplate (— B 6). If using
the measuring system in hazardous areas, the appropriate national standards and regulations must
be observed. The device is accompanied by separate Ex documentation, which is an integral part of
this documentation. The installation regulations, connection values and safety instructions listed in
this document must be observed. The documentation number of the related Safety Instructions (XA)
is also indicated on the nameplate.

= Ensure that all personnel are suitably qualified.

s Measuring point requirements with regard to measurement and safety must be observed.

m Please refer to the "Ordering information” section of Technical Information TI351P/00/EN for
versions for approvals in the order code.

4 Endress+Hauser
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Waterpilot FMX167 Safety instructions
1.4 Notes on safety conventions and icons
In order to highlight safety-related or alternative operating procedures in the manual, the following
conventions have been used, each indicated by a corresponding symbol in the margin.
Symbol Meaning
Warning!
A A warning highlights actions or procedures which, if not performed correcuy, wilt lead to serious
personal injury, a safety hazard or the destruction of the device.
Caution!
@ Caution highlights actions or procedures which, if not performed correctly, may lead to personal
injury or the incorrect operation of the device.
Note!

% A note highlights actions or procedures which, if not performed correcily, can have an indirect
effect on gperation or Lrigger an unexpected response on the part of the device.
Explosion-protected, type-examined equipment

@ [f the dewice has this symbol embossed on its nameplate, it can be used in a hazardous area or a
non-hazardous area, depending on the approval.

Hazardous area

A This symbel is used in the drawings of these Operating Instructions to indicate hazardous areas.

- Devices used in hazardous areas must possess an appropriate type of protection.
Safe area [non-hazardous area)
This symbol is used in the drawings of these Operating Instructions to indicate non-hazardous

A areas.

- Devices used in hazardous areas must possess an appropriate type of proteclion. Cables used in
hazardous areas must meet the necessary safety-related characteristic quantities,
— Direct current
A terminal to which DC voliage is applied or through which dizect current flows.
Alternating current
~ A terminal to which alternating voltage (sine-wave) is applied or through which alternating current
flows.
Ground connection
J— A grounded terminal, which, as far as the operator is concerned, is already grounded by means of a
- grounding system.

@ Protective earth connection
A terminal which must be connected to ground prior to establishing any other conneclions.
Equipotential connection

@' A connection that has to be connected to the plant grounding system: This may be a potental
equalizaticn line or a star grounding system depending on national ar ccmpany codes of practice,
Connecting cable immunity to temperature change
S REOr{ T [ndicates that the connecting cables rust be able to withstand temperatures of at least §5 °C.
12 85°C( =
Safety instructions
A ,DI' Observe the safety instructions in the related Cperating Insiructions,
Endress+Hauser 5
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Identification Waterpilot FMX167
2 Identification
2.1 Device designation
2.1.1 Identifying the measuring device via the nameplate
The nameplate is secured to the extension cable of the FMX167, see also — B 8, Section 3.2,
i i Gorrvamrry, O TUGED Mmmltarg
Waterpilot FMX167 Endress+Hauser =]
Os:‘;asm [) n— {3 1
wensteriniprge 1 4 JITAG
MNEBR O ? s
[T e— ) 2 .
~ (EEOn] M
o |
@
paLame. (63 E{j?r
POLERA 67 cr-FE-na-ar-£2-000
Fig. 1: Nameplate for Waterpiiot FMX107
! Qrder code
See the specifications on the order confirmation for the meanings of the individual letters and
aigits.
Z Seriai number
3 Length of the extension cabie
4 Nominal measuring range
5 Current cutput
6 Supply voltage
7 TAG
8 Wetred materials
Q Ex symbol {optional)
10 CSA symbol {optional)
il FM symbol {optional)
12 QObserve the information on instafiation in the Operating Instructions!
13 Identification number of the notified body for ATEX [optional}
14 Text for approval {optional)
15 Approval symbol (optionall
16 Test date foptional)
17 Symboi: Qbserve Safely Instructions, with information on the dociumentation number, e. g XA131P-C {optionalf
18 FMX167 connection diagram
19 PtI00 connection diagram if the Waterpilot was ordered with Pt100.
[n addition, the FMX167 with an outer diameter of 22 mm and 42 mm also bears the following
information:
Waterpilol FMX167 Endress+Hauser
Seriat-No:(_ (11T | ——J
MeEr;z bel rDei chirange: l—_@)—_—] ‘ @ @
PAI-FAAR 107 R x- TR Kx-xa-n-0d
Fig. 2 FMX107 labeling
I Serial number
2 Nominal measuring range
3 CE mark or approval symbol
4 Identification number of the notified body for ATEX [optional)
5 Text for approval {optional}
6 Endress+Hauser
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Waterpilot FMX167 Installation
2.1.2  Identifying the measuring device via the order code
Specific device features make up the order code. You can assign these features in the "Ordering
information" section of Technical Information TI351P/00/EN.
2.2 Scope of delivery
The scope of delivery comprises:
s Waterpilot FMX167, optionally with integrated Pt100 resistance thermometer
s Optional accessories (— B 18, Chap. 7)
Documentation supplied:
& Operating Instructions BA231P (this document)
» Calibration report/Final inspection report
w SD126P drinking water approval (optional)
s Devices suitable for use in hazardous areas:
Additional documentation such as Safety Instructions (XA), Control Drawings (ZD)
2.3 CE mark, Declaration of Conformity
The devices are designed to meet state-of-the-art safety requirements, have been tested and left the
factory in a condition in which they are safe to operate. The devices comply with the applicable
standards and regulations as listed in the EC Declaration of Conformity and thus comply with the
legal requirements of the EC Directives. Endress+Hauser confirms the conformity of the device by
affixing to it the CE mark.
2.4 Registered Trademarks
GORE-TEX®
W.L. Gore & Associates, Inc., USA brand.
TEFLON®
E.I. Du Pont de Nemours & Co., Wilmington, USA brand.
3 Installation
3.1 Incoming acceptance and storage
3.1.1 Incoming acceptance
s Check the packaging and the contents for damage.
@ Check the shipment, make sure nothing is missing and that the scope of supply matches your
order.
3.1.2 Storage
The device must be stored in a dry, clean area and protected against damage from impact
(EN 837-2).
Storage temperature range:
@ FMX167: -40 to +80 °C
s TMT181: ~40 to +100 °C
= Terminal box: —40 to +80 °C
Endress+Hauser 7
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Installation Waterpilot FMX167

3.2 Installation conditions

N : ™ @
\‘_ [
-
~FMx167
gl
&
+H—@

C——®

PO)-FMX167xx-11-xx-xx-1x-003
Fig. 3: Examples of installation
For accessories, see Chap. 7.

Extension cable mounting screw can be ordered as an accessory
Terminal box can be ordered as an accessory

Extension cable bending radius > 120 mm

Mounting clamp can be ordered as an accessory

Extension cable

Guide tube for FMX167

Additional weight can be ordered as an accessory

Protection cap

NS WK A W~

% Note!

= Cable length
— Customer-specific length in meters or feet.

— Limited cable length when performing installation with freely suspended device with extension
cable mounting screw or mounting clamp, as well as for FM/CSA approval: max. 300 m/
084 ft.

» Sideways movement of the level probe can result in measuring errors. For this reason, install the
probe at a point free from flow and turbulence, or use a guide tube. The internal diameter of the
guide tube should be at least 1 mm larger than the outer diameter of the selected FMX167.

= The cable must end in a dry room or a suitable terminal box. The terminal box from
Endress+Hauser provides optimum humidity and climatic protection and is suitable for outdoor
installation,

| 8 Endress+Hauser
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Waterpilot FMX167 Installation
» Protection cap: The device is provided with a protection cap to prevent mechanical damage to the
measuring cell. This cap should not be removed during the transportation and installation process.
s Endress+Hauser recommends using twisted, shielded cables for any further wiring.
3.2.1 Dimensions
For dimensions, please refer to Technical Information TI351P/00/EN for the Waterpilot,
"Mechanical construction” section (— see also: www.endress.com — Select Country — Download
— Media Type: Documentation).
33 Installation instructions
3.3.1 Mounting the Waterpilot with a mounting clamp
Fig. 4: Mounting with a mounting clamp
{ Extension cable
2 Mounting clamp
3 Clamping jaws
Mounting the mounting clamp:
1. Mount the mounting ciamp (item 2). When selecting the place to fix the unit, take the weight
of the extension cable {item 1) and the device into account.
2. Raise the clamping jaws {item 3). Position the extension cable (item 1) between the clamping
jaws as illustrated in the graphic.
3. Hold the extension cable in position (item 1} and push the clamping jaws (item 3) back down.
Tap the clamping jaws gently from above to fix in place.
Endress+Hauser 9
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Installation Waterpilot FMX167

3.3.2 Mounting with an extension cable mounting screw

mm {inch)

POT-FMX 10200 17-R5-23-£0- 005

Fig. 5: Mounting with extension cable mounting screw, here iliustrated with thread G 12

Extension cable

Cover mounting screw

Sealing ring

Clamping sleeves

Mounting screw adapter

Top edge of clamping sleeve

fequired length of extension cabie and probe bejore assembly

After assembly, item 7 is located next to the mounting screw with

G 1 Yathread: height of sealing surface of the adapter or 12 NPT thread height of thread run-out of adapter

% Note!

If you want to lower the level probe to a certain depth, place the top edge of the clamping sleeve
40 mm higher than the required depth. Then push the extension cable and the clamping sleeve into
the adapter as described in Step 6 in the following section.

[N N VA N R R

Mounting extension cable mounting screw with G 1 '2or NPT thread:
1. Mark the desired length of the extension cable on the extension cable, see note on this page.

2. Insert the probe through the measuring aperture and carefully lower on the extension cable.
Fix the extension cable to prevent it from slipping.

3. Push the adapter (item 5} over the extension cable and screw it tightly into the measuring
aperture.

4. Push the sealing ring {item 3) and cover [item 2} onto the cable from above. Press the sealing
ring into the caver.

5. Place the clamping sleeve (item 4] around the extension cable (item 1) in accordance with
Figure 6.

6. Push the extension cable with the clamping sleeve {item 4} into the adapter (item 5).

Push the caver {item 2} and sealing ring (item 3) onto the adapter [item 5) and screw tightly
to the adapter.

% Note!

Reverse the sequence of steps to remove the extension cable mounting screw.

[:'_fh Caution!

Mounting in unpressurized containers only.

10 Endress+Hauser
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3.33 Mounting the terminal box

The optional terminal box is mounted with four screws {M 4). For the dimensions of the terminal
box, please refer to Technical Information TI351P/00/EN for the Waterpilot, "Mechanical
construction" section (— see also: www.endress.com — Select Country — Download — Media
Type: Documentation).

3.3.4  Mounting the TMT181 temperature head transmitter

POL-FMX187xx-17-kx-x£-22-003

Fig. o: Temperature head transmitter mounting, here illustrated with terminal box. Only open the terminal box with
a screwdriver.

! Mounting screws

2z Mounting springs

3 TMTI81 temperature head transmitter
4 Circlips

5

Terminal box

Mounting the temperature head transmitter:

1. Guide the mounting screws (item 1} with the mounting springs (item 2) through the guide
holes of the temperature head transmitter (item 3).

2.  Fix the mounting screws with the circlips {item 4). Circlips, mounting screws and springs are
included in the scope of delivery for the temperature head transmitter.

3. Screw the temperature head transmitter into the field housing tightly.
(Max. width of screwdriver blade 6 mm)

A Warning!

To prevent damage to the temperature head transmitter, do not tighten the mounting screw too
© tightly.

Endress+Hauser 11
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% Notg!

A minimum distance of 7 mm must be maintained between the terminal strip and the TMT181
temperature head transmitter.

>7
(>0.27)

/

gj@@

%Mmﬁ

mm (inch) @

3.4 Post-installation check

Check that all screws are firmly seated.

PO1-FMXxxxx%-00-Xx-1X-1%-022

12 Endress+Hauser
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4  Wiring

4.1 Connecting the device

% Note!

When using the measuring device in hazardous areas, installation must comply with the applicable
national standards and regulations and the Safety Instructions (XAs) or the Installation or Control
Drawings (ZDs).

= The supply voltage must match the supply voltage on the nameplate. — B 6, Chap. 2.1.1 and
Chap. 2.1.2)
» Switch off the supply voltage before connecting the device.
s The cable must end in a dry room or a suitable terminal box. The IP66/1P67 terminal box with
a GORE-TEX® from Endress+Hauser is suitable for outdoor installation (see also —» B 11,
Chap. 3.3.3 "Mounting the terminal box").
= Connect the device in accordance with the following diagrams. Reverse polarity protection is
integrated in both the Waterpilot FMX167 and TMT 181 temperature head transmitter. Changing
' the polarities will not resuit in the destruction of the devices.
: ® A suitable circuit breaker should be provided for the device in accordance with [EC/EN 61010.

Waterpilot FMX167, standard Waterpilot FMX167 with Pt100 ")
10...30vDC 10...30vDC
- + —
® 4..20 mA
I
F+-1 ][]

\ RD BK ,

FMX167 Pt 100
FMX167
PO1-FMX 107 xx-04-1x-x1-2x-008 POI-FMX107x5-04-xx-xx-1x-006
P Fig. 7: Electrical connection Fig. 8: Electrical connection with Pt!00
! Versions "7" or "3" for feature 70 Versions "1" or "4" for feature 70 "Additional
"Additional fittings" in order code fittings" in order code

® Not for FMX 1067 with an outer diameter of 29 mm

Wire colors: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown

1) Not for use in hazardous areas.

Endress+Hauser : 13
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Waterpilot FMX167 with Pt100 and TMT181 temperature head transmitter !
(4 to 20 mA)
10...30 V DC
—l TMT181 (4...20 mA)
4..20 mA
e
+
R, 5 / ,{ o
® B0
3 i = 18.35vDC
.
o - 5/ O\~ .
L—E EREEN Cy20ma
RD BK |YE| BU
wHL_y—  IBR
N Pt 100 /
FMX167
POI-FMX 107 xx-04-x2-xx-1x-007
Fig. 9: FMX167 with Pt100 and TMT 181 temperature head transmitter (4 to 20 mA), version "5" for feature 70 in the
order code (— see Technical Information TI351P, "Ordering information" section).
0} Not for FMX 167 with an outer diameter of 29 mm
Wire colors: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown
1) Not for use in hazardous areas.
4.1.1 Supply voltage
Version Supply voltage
FMX167 FMX167 + Pt100 TMT181 temperature
head transmitter
Standard 100 30VDC 10to 30V DC 8t035VDC
4.1.2  Cable specification
s FMX167 with optional Pt100
— Commercially available, shielded instrument cable
— Terminals, FMX167 terminal box: 0.08 to 2.5 mm?
m TMT181 temperature head transmitter (optional)
— Commercially available instrument cable
— Terminals, FMX167 terminal box: 0.08 to 2.5 mm?
— Transmitter terminals: max. 1.75 mm?
Note!
The extension cables are shielded for versions with outer diameters of 22 mm or 42 mm. In the
following cases, Endress+Hauser recommends the use of a shielded cable as the cabie extension:
s For large distances between the end of the extension cable and the display and/or evaluation unit
» For large distances between the end of the extension cable and the temperature head transmitter
s When directly connecting the Pt100 signal to a display and/or evaluation unit
14 Endress+Hauser
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4.1.3 Power consumption/current consumption
FMX167 FMX 167 + Pt100 TMT181 temperature
head transmitter
Power consumption <0675Wat 30V DC <0475 Wat 30V DC <0875Wat35vDC
Current consumption Max. £22.5mA Max. £22.5mA Max. £ 25 mA
Min. 2 1.5 mA Min. 2 3.5 mA Min. 2 3.5 mA
PL100: £ 0.6 mA
4.1.4 Load
The maximum load resistance depends on the supply voltage {U,) and must be determined
individually for each current loop. See formulae and diagrams for "FMX 167" and "Temperature head
transmitter”.
The total resistance resulting from the resistances of the connected devices, the connecting cable
and, where applicable, the resistance of the extension cable may not exceed the load resistance
value.
FMX167 Temperature head transmitter
U,-10V {1 Up-8V
Rin< 5 g25A ~ 2" 00977 * 1~ Rase Rioi< 5 g25 A~ ~ Radd
POL-FME D700~ 100 Kk-a 1-GR0 POI-FMXIOTEx-10-xx-23-2-001
Rees = Max load resistance [3f
R = Additional resistances such as resistance of evaluation unit and/or display unit, cable resistance £f
U, = Supplyvoitage (VI .
[ = Simple length of extension cable fmf {cable resistance per wire < 0.09{¥mj
B B
My 4 9]
B88 1080
666 880
680
444 480
222 280
. 80 -
10 15 20 25 30 Ys 810 15 20 25 3p 35 Us
™ M
POI-FMN E6713-08-20-r1-2 0001 POL-FMA20TAx-05 - K3 EX-22 003
Fig 10:  FMXI167 load chart for estimating the load Fig. 11:  Temperature head transmitter foad chart for
resistance. Additional resistances, such as the estimating the load resistance. Additional
resistance of the extension cable, have to be resistances have to be subtracted from the
subtracied from the value calculated asshown value calcufated as shown in the equation.
in the equation.
Endress+Hauser 15
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4.2 Measuring unit electrical connection

4.2.1 Overvoltage protection

%} Note!

» To protect the Waterpilot FMX167 and the TMT181 temperature head transmitter from large
interference voltage peaks, Endress+Hauser recommends installing external overvoltage
protection upstream and downstream of the display and/or evaluation unit as shown in the
graphic,

= Overvoltage protection in accordance with EN 61000 (500V symmetrical /1 000V asymmetrical)
is integrated in the Waterpilot FMX167 as standard.

Power
OP ™ supply
/f 4...20 mA ) op Power
4 Levet supply
4. 20 mA
f—op
Temperature Power
8 @ OP ——supply
+ / oP
55 Level
x —
=
w
L wiw)

FOEFY 1D 21 14-21-13-en-000

Fig. 12:  Measuring unit elfectrical connection

! Power supply, display and evaluation unit wich one input for Pt100

2 Power supply, display and evaluation unit with one input for 4 to 20 mA
3 Power supply, display and evaluation unit with two inputs for 4 to 20 ma
OVFP  Qwervoltage protection, . g HAW from Endress+Hauser

4.3 Post-connection check

The foliowing checks must be performed after completing electrical connection of the device:
= Does the supply voltage match the specifications on the nameplate?

® [s the device connected as described in Chap. 4.1 "Connecting the device"?

= Are all screws firmly tightened?

w Optional terminal box: are the cable glands leaktight?

16 Endress+Hauser
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5 Operation
%\ Note!

Endress+Hauser offers comprehensive measuring point solutions with display and/or evaluation
units for the Waterpilot and TMT181 temperature head transmitter. Your Endress+Hauser service
organization would be glad to be of service if you have any other questions. For contact addresses,
please go to www.endress.com/worldwide.

6 Maintenance

No special maintenance work is required for the Waterpilot and for the optional TMT181
temperature head transmitter.

%\ Note!

Terminal box: Keep the pressure compensation and GORE-TEX® filter free from contamination.

6.1 Exterior cleaning

Please note the following points when cleaning the devices externally:

= The cleaning agents used should not corrode the housing surface and the seals. Information on
this can be found on the nameplate — B 6.

| s Mechanical damage to the process isolating diaphragm or the extension cable must be avoided.

- - ® Only clean the terminal box with water or with a cloth dampened with very diluted ethanol.

Endress+Hauser 17
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7 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the
Waterpilot — see also Technical Information TI351P/00/EN, "Ordering information" section.

7.1 Mounting clamp

= Endress+Hauser offers a mounting clamp for easy Waterpilot mounting (— B 9, Chap. 3.3.1).
s Material: 1.4404 (AISI 316L) and fiberglass reinforced PA (polyamide)
= Order number: 52006151

7.2 Terminal box

= Terminal box IP 66/1P 67 with GORE-TEX®-filter incl. 3 installed terminals.
The terminal box is also suitable for installing a temperature head transmitter (order number:
52008794) or for four additional terminals (order number: 52008938) (— B 11, Chap. 3.3.4).
® Order number: 52006152

7.3 Additional weight for FMX167 with an outer diameter
of 22 mm and 29 mm

M 14x1
Y7o
w| ©
2|8
vy Lo
| 222 |

POI-FMX167xxx-00-xx-xx-2x-01 4

s Endress+Hauser offers additional weights to prevent sideways movement that results in
measuring errors, or to make it easier to lower the device in a guide tube.
You can screw several weights together. The weights are then attached directly to the Waterpilot.
For the Waterpilot with an outer diameter of 29 mm (version with coated housing), a maximum
of 5 weights may be attached.

® Material: 1.4435 (AISI 316L)

= Weight: 300 g

s Order number: 52006153

18 - Endress+Hauser
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7.4 TMT181 temperature head transmitter (4 to 20 mA)

» 2-wire temperature head transmitter, configured for a measuring range from —-20 to +80 °C. This
setting offers a temperature range of 100K which can be easily mapped. Please note that the
Pt100 resistance thermometer is designed for a temperature range from-10to +70 °C. » B 11,
Chap. 3.3.4.

n Order number: 52008794

7.5 Extension cable mounting screw

» Endress + Hauser offers extension cable mounting screws to ease FMX167 mounting and to seal
the measuring aperture. — B 10, Chap. 3.3.2.

s Material: 1.4301 (AISI 304)

s Order number for extension cable mounting screw with G 1 2 A thread: 52008264

s Order number for extension cable mounting screw with 1 2 NPT thread: 52009311

7.6 Terminals

= Four terminals in strip for FMX21 terminal box, suitable for wire cross-section: 0.08 to 2.5 mm?

® Order number: 52008938

7.7 Testing adapter for Waterpilot with an outer diameter

of 22 mm and 29 mm
I .
M 14xt |, | ®

A SW 22
22 AF

[v2d

7 e
SW 12

V [] [] 12AF

[
1®

Fig. 13:  Testing adapter

A Connection suitable for Waterpilot

B Compressed air hose connection, internal diameter of quick coupling piece 4 mm

® Endress+Hauser offers a testing adapter to ease function-testing of the level probes.

» Observe the maximum pressure for the compressed air hose and the maximum overload for the
level probe. (— For the maximum overload of the cable probe, see Technical Information
T1351P/00/EN for the Waterpilot or go to www.endress.com —» Select Country — Download
— Media Type: Documentation]

= Maximum pressure of the quick coupling piece supplied: 10 bar

@ Adapter material: 1.4301 (AISI 304)

s Quick coupling piece material: anodized aluminum

» Adapter weight: 39 g

» Order number: 52011868

Endress+Hauser 19
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7.8 Cable marking
To make installation easier, Endress+Hauser marks the extension cable if a customer-specific length
has been ordered, see Technical Information TI351P/00/EN, "Ordering information” section.
% Note!
m The mark is only for instaliation purposes.
It must be thoroughly removed without trace jn the case of devices with drinking water approval.
The extension cable must not be damaged in the process,
w Not for use of the Waterpilot FMX167 in hazardous areas.
3 Troubleshooting
8.1 Troubleshooting specific to Waterpilot FMX167 with
optional Pt100
Error description Cause Remedial action
No measuring signal 4 to 20 mA cable nat cannected Connect device in accordance with
correctly — [313, Chap. 4.1,
Mo power supplied via the 4 ta 20 mA | Check current laop.
cahle
Supply voltage toa low {min. 10V DC) | - Check supply voltage.
— Qwerall resistance greater than max.
load resistance, — [113, Chap. 4.1
Waterpilot defective Replace the Waterpilot.
Temperature measured value is Pt100Q connected in 2-wire circuit, - {ompensate cable resistance.
inaccurate/incorrect (only for cable resistance was not compensated |- Cannect Pt100 as 3-wire or 4-wire
Waterpilot FMX167 with Pt100) for circuit.
8.2 Troubleshooting specific to TMT181 temperature head
transmitter
Error description Cause Remedial action
No measuring signal 4 to 20 mA cable not connected Connect device in accordance with
correctly — [113, Chap. 4.1.
No power supplied via the 4 to 20 mA | Check current loap.
cable
Supply voltage too low {min. 8 V DC) | - Check supply voltage.
— QOwerall resistance greater than max.
load resistance, — 113,
Chap. 4.1.
Error current £ 3.6 mA or = 21 mA P1100 not connected correctly Connect device in accordance with
— [313, Chap. 4.1.
4 to 20 mA cable not connected Connect device in accordance with
correctly — 13, Chap. 4.1.
Pt100 resistance thermometer Replace the Waterpilot.
defective
Temperature head transmitter Replace the temperature head
defective transmitter.
Measured value is inaccurate/ Pt100 connected in 2-wire circuit, ~ Compensate cable resistance.
incorrect cable resistance was not compensated | - Connect Pt100 as 3-wire or 4-wire
circuit.
20 Endress+Hauser
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Technical data

Endress+Hauser
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8.3 Spare parts

Note!
You can order spare parts directly from your Endress+Hauser service organization.

Protection cap for process isolating diaphragm
For FMX167 with an outer diameter of 22 mm and 29 mm

® 5 pieces in set
® Order number: 52008999

For FMX167 with an outer diameter of 42 mm
» Order number: 917755-0000

Pressure compensation Kit
® Set comprising 10 Teflon filters and 5 cable sleeves for the extension cable
= Order number: 52005578

8.4 Return

Before you send in a device for repair:

® Remove all signs of fluids, paying particular attention to seal grooves and gaps in which fluid can
become lodged. This is especially important if the fluid is hazardous to health. Please refer also to
the "Declaration of Hazardous Material and Decontamination” (second last page).

Please enclose the following when returning the device:

w The duly completed and signed "Declaration of Hazardous Material and Decontamination” (see
second last page).
Only then can Endress+Hauser inspect the returned device.

» The chemical and physical properties of the medium.

m A description of the application.

® A description of the error which occurred.

» Special instructions on handling, if necessary, e.g. safety data sheet as per EN 91/155/EEC.

8.5 Disposal

When disposing, separate and recycle the device components based on the materials.

Y Technical data

For the technical data, please refer to Technical Information TI351P/00/EN for the Waterpilot
(— see also: www.endress.com — Select Country — Download — Media Type: Documentation).

21

Active 10/12/2014 Page 286 of 414



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

Waterpilot FMX167 Index
Index

A

ACCESSOTIES. « o v v et 18
C

Cablemarking ....... ... ... ... .. .. ... .. .. ... 20
Cable specification .. .............. ... . ... ... ... 14
Connecting thedevice .. ......................... 13
Current consumption. .. .........oovenana ... .. 15
L

Load ... .. 15
M

Maintenance and exterior cleaning.................. 17
Mounting the extension cable mounting screw ... ...... 10
Mounting the mountingclamp . ..................... 9
Mounting the terminal box. . . ..................... 11
Mounting the TMT181 temperature transmitter. .. ... .. 11
N

Nameplate for Waterpilot FMX167................... 6
0]

Overvoltage protectionn. . ... ... 16
P

Power consumption . .. ...... .. ... .. ... 15
Pressure compensation kit . ....................... 21
Protection cap for process isolating diaphragm. .. ....... 21
R

Return........ ..o i 21
S

Safety instructions . ......... .. .. .. ... ... 4
Supply voltage ... ... . i 14
T

Troubleshooting. . ......... ... ... .. ... .. ... ... 20
22 Endress+Hauser

Q-Pulse Id TMS1013 Active 10/12/2014 Page 287 of 414



P/SF/Konta XIV

Q-Pulse Id TMS1013

SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

n
—

Endress+Hauser

People for Process Automation

Declaration of Hazardous Material and De-Contamination
Erkldrung zur Kontamination und Reinigung

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#

RA N J | l l | | | clearly on the outside of the box. if this procedure is not followed, it may result in the refusal of the package at our facility.

0 . Bitte geben Sie die von E+H migeteilte Riicklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch aullen auf der Verpackung. Nichtbeachtung dieser Anweisung fihrt zur Ablehnung ihrer Lieferung.

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material

and De-Contamination”, with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the

packaging.

Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benétigen wir die unterschriebene

"Erkldrung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt aulSen an der
Verpackung an.

Type of instrument / sensor Serial number
Gerdte-/Sensortyp Seriennummer

L] Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerdt in Schutzeinrichtungen

Process data/ Prozessdaten Temperature / Temperatur. {°F) °Cl Pressure / Druck |psi) | Pa|
Conductivity / Leitfahigkeit [uS/cm|  Viscosity / Viskositat [epl [mm?/s|
Medium and warnings y / / A AN
Warnhinweise zum Medium ) ‘ /x\ /‘\ |‘
‘ . I , ) harmful/ . —
Medium /concentration | Identification | flammable toxic corrosive irritant other harmless
Medium /Konzentration| CASNo. | entzindlich giftig dtzend gfé,‘{g{},’}é",;"/“ sonstiges* |unbedenklich
reizend

Process

medium

Medium im

Prozess

Medium for

process cleaning

Medium zur

Prozessreinigung

Returned part

cleaned with

Medium zur

Endreinigung

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandfordernd; umweltgeféhrlich; biogefihriich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.

Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung

Company data /Angaben zum Absender

Company / Firma Phone number of contact person / Telefon-Nr. Ansprechpartner:

Address / Adresse Fax / E-Mail

Your order No. / fhre Auftragsnr.

“We hereby certify that this declaration is fitled out truthfully and completely to the best of our knowiedge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”

“Wir bestdtigen, die vorliegende Erkidrung nach unserem besten Wissen wahrheitsgetreu und vollstandig ausgefiilit zu haben. Wir bestatigen
weiter, dass die zuriickgesandten Teile sorgfaitig gereinigt wurden und nach unserem besten Wissen frei von Riickstanden in gefahrbringen-
der Menge sind.”

(place, date / Ort, Datum) Name, dept./ Abt. (please print / bitte Dreckschrify Signature / Unterschrift
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Supplementary documentation

Information:

Depending on the ordered version, supplementary documen-
tation belongs to the scope of delivery. You find this
documentation in chapter "Product description".

o

Instructions manuals for accessories and replacement
parts

Tip:

To ensure reliable setup and operation of your VEGABAR 74,
we offer accessories and replacement parts. The associated
documents are:

T

e Supplementary instructions manual 32036 "Welded socket
and seals"
e Operating instructions manual 32798 "Breather housing
VEGABOX 02" :
i e Operating instructions manual 20591 "External indicating
and adjustment unit VEGADIS 12"

28432-EN-070718
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About this document MEIEA d

1 About this document @

1.1 Function

This operating instructions manual provides all the information

you need for mounting, connection and setup as well as

important instructions for maintenance and fault rectification.
Please read this information before putting the instrument into .
operation and keep this manual accessible in the immediate ¢
vicinity of the device.

s

1.2 Target group

This operating instructions manual is directed to trained
personnel. The contents of this manual should be made
available to these personnel and put into practice by them.

1.3 Symbolism used

[ Information, tip, note
l This symbol indicates helpful additional information.

A Caution: If this warning is ignored, faults or malfunc-
tions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

@ Ex applications
This symbol indicates special instructions for Ex applications.

° List
The dot set in front indicates a list with no implied sequence.

- Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

812040-N3-¢ev8e
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For your safety

2 For your safety

2.1 Authorised personnel

All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator.

During work on and with the device the required personal
protection equipment must always be worn.

2,2 Appropriate use

VEGABAR 74 is a pressure transmitter for measurement of
gauge pressure, absolute pressure and vacuum.

You can find detailed information on the application range in
chapter "Product description".

Operational reliability is ensured only if the instrument is
properly used according to the specifications in the operating
instructions manual as wel! as possible supplementary
instructions.

Due to safety and warranty reasons, any invasive work on the
device beyond that described in the operating instructions
manual may be carried out only by personnel authorised by the
manufacturer. Arbitrary conversions or modifications are
explicitly forbidden.

2,3 Warning about misuse

Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions

This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the safety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safety regulations and accident prevention rules.

The instrument must only be operated in a technically flawless
and reliable condition. The operator is responsible for trouble-
free operation of the instrument.

" 28432-EN-070718
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For your safety

During the entire duration of use, the user is obliged to
determine the compliance of the required occupational s
measures with the current valid rules and regulations and also
take note of new reguiations.

2.5 Safety approval markings and safety tips

The safety approval markings and safety tips on the device
must be observed.

2.6 CE conformity

VEGABAR 74 is in CE conformity with EMC (89/336/EWG),
fulfils NAMUR recommendation NE 21 and is in CE conformity
with LVD (73/23/EWG).

Conformity has been judged according to the following
standards:

e EMC:
-~ Emission EN 61326:; 2004 (class B)
— Susceptibility EN 61326: 2004 including supplement A

e LVD: EN 61010-1: 2001
VEGABAR 74 is not subject to the pressure device guideline.”

2.7 Fulfilling NAMUR recommendations
VEGABAR 74 fulfills the following NAMUR recommendations:

e NE 21 (interference resistane and emitted interference)

e NE 43 (signal level for failure information)

e NE 53 (compatibility sensor and indicating/adjustment
components)

VEGA instruments are generally upward and downward
compatible:

e Sensor software to DTM VEGABAR 74 HART
e DTM VEGABAR 74 for adjustment software PACTware™

The parameter adjustment of the basic sensor functions is
independent of the software version. The range of available
functions depends on the respective software version of the
individual components.

The software version of VEGABAR 74 HART can be rea t
via PACTware™,
" Due to the flush diaphragm, no own pressure compartment is formed.
6 VEGABAR 74 - 4 ... 20 mA/HART
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For your safety

You can view all software histories on our website www.vega.
com. Make use of this advantags and get registered for update
information via e-maik.

2.8 Safety instructions for Ex areas

Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating Instructions manual and come with the Ex-
approved instruments.

2.9 Environmental instructions

Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously iImpraving
company environmental protection. The environment man-
agement system Is cerlified according to DIN EN (SO 14001.

Flease help us fulfil this obligation by observing the environ-
mental instructions in this manual:

« Chapter "Packaging, transport and storage”
» Chapter "Disposal’

VEGABAR 74 - 4 .., 20 mA/HART
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3 Product description

3.1 Configuration

Scope of dellvery The scope of delivery encompasses:

e VEGABAR 74 pressure transmitter
¢ Documentation
- this operating instructions manual
~ Test cerificate for pressure transmitters
— Ex-specific "Safety instructions" (with Ex-versions)
— it necessary, further certificates

Components VEGABAR 74 consists of the following components:

# Process fitting with measuring cell
& Housing with electronics
& Connection cable {gdirect cable outlet)

The components are available in different versions.

—

Fig. 1: Example of & VEGABAR 74 with process fitling G1¥% A
1 Connection cable

2  Housing with slectronics

3 Process fitling with measuring cell

8 VEGABAR 74 - 4 ... 20 mA/HART
Q-Pulse Id TMS1013 Active 10/12/2014 Page 299 of 414

BLL0DL0-NI-2EFSE




28432-EN-070718

i SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

»

Product description

VEBA

'

 Area of application

Functional principle

Supply

3.2 Principle of operation

VEGABAR 74 is a pressure transmitter for use in the paper,
food processing and pharmaceutical industry. Thanks to the
high protection class IP 68/IP 69K it is particularly suitable for
use in humid environment. Depending on the version, itis used
for level, gauge pressure, absolute pressure or vacuum
measurements. Measured products are gases, vapours and
liquids, also with abrasive contents.

The sensor element is the CERTEC® measuring cell with
flush, abrasion resistant ceramic diaphragm. The hydrostatic
pressure of the medium or the process pressure causes a
capacitance change in the measuring cell via the diaphragm.
This change is converted into an appropriate output signal and
outputted as measured value,

The CERTEC® measuring cell is also equipped with a
temperature sensor. The temperature value can be processed
via the signal output.

Two-wire electronics 4 ... 20 mA/HART for power supply and
measured value transmission over the same cable.

The supply voltage range can differ depending on the
instrument version.

The data for power supply are stated in chapter "Technical
data" in the "Supplement".

3.3 Operation

VEGABAR 74 4 ... 20 mA/HART can be adjusted with different
adjustment media:

e with external adjustmentindication VEGADIS 12

e an adjustment software according to FDT/DTM standard,
e.g. PACTware™ and PC

e with a HART handheld

The kind of adjustment and the adjustment options depend on
the selected adjustment component. The entered parameters
are generally saved in the respecitive sensor, when adjusting
with PACTware™ and PC optionally also in the PC.

VEGABAR 74 - 4 ... 20 mA/HART
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Product description

WEEA

Packaging

Transport

Transport inspection

Storage

Storage and transport tem-
perature

3.4 Packaging, transport and storage

Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during transport is assured
by a test according to DIN EN 24180.

The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE fail is also used. Dispose of the packaging material
via specialised recycling companies.

Transport must be carried out under cansideration of the notes
on the transport packaging. Nonobservance of these instrue-
tions can cause damage to the device.

The delivery must be checked for completeness and possible
transit damage immediately at receipl. Ascertained transit
damage or concealed defects must be appropriately deaft
with.

Up to the time of installation, the packages must be left closed
and stored accerding to the orientation and storage markings
on the outside.

Unless otherwise indicated, the packages must be stored only
under the following conditions:

Not in the open

Dry and dust free

Not exposed to carrosive media
Protected against solar radiation
Avoiding mechanical shock and vibration

Storage and transport temperature see “Supplement -
Technical data - Ambient conditions"
» Relative humidity 20 ... 85 %

10
Q-Pulse Id TMS1013
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“ MEEA Mounting

4 Mounting

4.1 General instructions

Materials, wetted parts Make sure that the wetted parts of VEGABAR 74, especially
the seal and process fitting, are suitable for the existing
process conditions such as pressure, temperature etc. as well
as the chemical properties of the medium.

You can find the specifications in chapter "Technical data" in
the "Supplement'.

Temperature limits Higher process temperatures often mean also higher ambient
temperatures. Make sure that the upper temperature limits
stated in chapter "Technical data" for the environment of the
electronics housing and connection cable are not exceeded.

ol
H
Fig. 2: Temperature ranges
1 . Process temperature
2  Ambient temperature
Connection e The connection cable has a capillary for atmospheric

pressure compensation

- Lead the cable end into a dry space or into a suitable
terminal housing.

® Information:

1 VEGA recommends the breather housing VEGABOX 02 or the
indicationvadjustment VEGADIS 12. Both contain terminals
and a ventilation filter for pressure compensation. For

© mounting outdoors, a suitable protective cover is available.
- @

~

<

z

w

3]
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<
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. 'Mounting

VEEA

Sealing/Screwing in threaded
versions

Sealing/Screwing In flange
versions

Sealing/Screwing In hygienic
fittings

4.2 Mounting steps

Seal the thread with teflon, hemp or a similar resistant seal
material on the process fitting thread 1%2 NPT,

- Screw VEGABAR 74 into the welded socket. Tighten the
hexagon on the process fitting with a suitable wrench.
Wrench size, see chapter "Dimensions".

Seal the flange connections according to DIN/ANSI with a
suitable, resistant seal and mount VEGABAR 74 with suitable
SCrews.

Use the seal suitable for the respective process fitting. You can
find the components in the line of VEGA accessories in the
supplementary instructions manual "Welded socket and
seals".

12
Q-Pulse Id TMS1013
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Connecting to power supply

Note safety instructions

e

Take note of safety
instructions for Ex @
applications

Select power supply

Selecting connection cable

5 Connecting to power supply
5.1 Preparing the connection

Always keep in mind the following safety instructions:

e Connect only in the complete absence of line voltage

o If overvoltage surges are expected, versions with inte-
grated overvoltage arresters should be used or external
overvoltage arresters should be installed

Tip:

We recommend the version of VEGABAR 74 with integrated
overvoltage arrester or VEGA type USB62-36G.X as external
overvoltage arreaster.

In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

Power supply and current signal are carried on the same two-
wire cable. The voltage supply range can differ depending on
the instrument version.

The data for power supply are stated in chapter "Technical
data" in the "Supplement".

Provide a reliable separation of the supply circuit from the
mains circuits according to DIN VDE 0106 part 101.

VEGA power supply units VEGATRENN 149AEx, VEGASTAB
690, VEGADIS 371 as well as all VEGAMETs meet this
requirement. When using one of these instruments, protection
class Il is ensured for VEGABAR 74.

Bear in mind the following factors regarding supply voltage:

e Output voltage of the power supply unit can be lower under
nominal load (with a sensor current of 20.5 mA or 22 mA in
case of fault message)

e Influence of additional instruments in the circuit (see load
values in chapter "Technical data")

VEGABAR 74 is connected with standard two-wire cable
without screen. An outer cable diameter of 5 ... 9 mm ensures
the seal effect of the cable gland when connecting via
VEGABOX 02 or VEGADIS 12. If electromagnetic interference
is expected which is above the test values of EN 61326 for

VEGABAR 74 - 4 ... 20 mA/HART
Q-Pulse Id TMS1013
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Connecting to power supply

VEEA

Cable screening and ground-

ing

Select connection
cable for Ex applica-
tions

€

industrial areas, screened cable should be used. For HA™™
multidrop operation we recommend as standard practice
use of screened cable.

Fig. 3: Connection of VEGABAR 74
1 Dirgct connection
2  Connection via VEGABOX 02 or VEGADIS 12

If screened cable is necessary, connect the cable screen on
both ends to ground potential. In the VEGABOX 02 or
VEGADIS 12, the screen must be connected directly to the
internal ground terminal. The ground terminal on the outside of
the housing must be connected to the potential equalisation
(low impedance).

If potential equalisation currents are expected, the connection
on the processing side must be made via a ceramic capacitor
(e.g. 1 nF, 1500 V). The low frequency potential equalisation
currents are thus suppressed, but the protective effect against
high frequency interference signals remains.

Take note of the corresponding installation regulations for Ex
applications. In particular, make sure that no potential equal-
isation currents flow over the cable screen. In case of
grounding on both sides this can be achieved by the us
capacitor or a separate potential equalisation.

14
Q-Pulse Id TMS1013
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VEEA

Connecting to power supply

5.2 Connection procedure

Direct connection Proceed as follows:

1

2

Wire the connection cable up to the connection compart-
ment. The bending radius must be at least 25 mm.2
Connect the wire ends to the screw terminals according to
the wiring plan

Via VEGABOX 01 or VEGADIS Proceed as follows:

12
1

9

Snap connection housing onto the carrier rail or screw it to
the mounting plate

Loosen the cover screws and remove the cover

Insert the cable through the cable entry into the connection
housing housing

Loosen the screws with a screwdriver

Insert the wire ends into the open terminals according to
the wiring plan

Tighten the screws with a screwdriver

Check the hold of the wires in the terminals by lightly
pulling on them

Tighten the compression nut of the cable entry. The seal
ring must completely encircle the cable

Connect the supply cable according to steps 3 to 8

10 Screw the housing cover back on
The electrical connection is finished.

E)

The connection cable is already preconfectioned. After shortening the ca-
ble, fasten the type plate with support again to the cable.

4 ... 20 mA/HART
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Cénnecting to power supply VEEA

5.3 Wiring plan

Direct connection

Fig. 4: Wire assignment, connection cable

1 brown (+): to power supply or to the processing system

2  blue (-): to power supply or to the processing system

3 yellow: is only required with VEGADIS 12, otherwise connect to minus or
with VEGABOX 01 to terminal 39

4  Screen

5 Breather capillaries with filter element

Connection via VEGABOX 02
ol @ C1@D |©
0 DO v
IZIQ 26
RIZIQIZ1E
v @@ Jo}—————
PR |H——— +@
e @0 @ [H—----

Fig. 5: Terminal assignment VEGABAR 74
1 To power supply or the procassing system

2 Screen¥
Wire number Wire colour/Polarity VEGABAR 74 terminal
1 brown (+) 1
2 blue (-) 2
3 Yellow 2
Screen Ground

3% For customer-specific versions already connected with blue (-) when‘)
shipped.

4 Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

16 VEGABAR 74 - 4 ... 20 mA/HART
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ViEEA

Connecting to power supply

[ iection via VEGADIS 12

vEBA \_

TRANSMTTER

OPERATE
o VEEA
R0 6
seAN

3
[ notusen | [{
VEGADIS 12 T
|
|
|
ey
%
| |-®
1 (D
L 1

Fig. 6: Terminal assignment, VEGADIS 12

1 To power supply or the processing system
2  Control instrument (4 ... 20 mA measurement)
3 Screen®
4  Breather capillaries
5  Suspension cable
Wire number Wire colour/Polarity Terminal VEGADIS
12
1 brown (+) 1
2 blue (-) 2
3 Yellow 3

%  Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

VEGABAR 74 - 4 ... 20 mA/HART
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Set up

VEEA

Adjustment volume

Adjustment system

Adjustment steps, adjustment

6 Setup

6.1 Setup steps without VEGADIS 12

After mounting and electrical connection, VEGABAR 74 is
ready for operation.

-> Switch on voltage

The electronics now carries out a self-check for approx. 2
seconds. Then VEGABAR 74 delivers a currentof 4 ... 20 mA
according to the actual level.

6.2 Setup steps with VEGADIS 12

e zero - measuring range begin
e span - measuring range end
e ti - Integration time

O—

ke o VEBA

VEBA \_
TRANSMITTER L
OPERATE E’/’

2ERQ
SPAN

@
—®

Q200 leell veee
‘Tlgmﬁ‘-slsn 4311]:131132]_

ITRANSMITTER ot used Foiem &
VEGADIS 12
Sk

Fig. 7: Adjustment elements of VEGADIS 12

1 Rotary switch: choose the requestad function
2 [+] key, change value (rising)

3 [-] key, change value (falling)

integration time are adjusted
e Finally the rotary switch is set to position "OPERATE"

The set values are transmitted to the EEPROM memory and
remain there even in case of voltage loss.

With the rotary switch the requested function is selected
With the [+] and [-] keys, the signal current or the

Proceed as follows for adjustment with VEGADIS 12:

1 Open housing cover
2 Connect hand multimeter to terminals 10 and 12
3 Meas. range begin: Set rotary switch to "zero”

18
Q-Pulse Id TMS1013
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Set up

Adjustment steps, integration

time

Ad|ustment steps, scaling

Empty the vessel or reduce process pressure
Set a current of 4 mA with the [+] and [-] keys
Meas. range end: Set rotary switch to "span”
Fill the vessel or increase process pressure
Set a current of 20 mA with the [+] and [-] keys
9 Operation: Set rotary switch to "OPERATE™

10 Close housing cover

The adjustment data are effective, the outputcurrent4 .., 20 mA
corresponds to the actual level.

o~ b

Proceed as follows for the adjustment of the integration time
with VEGADIS 12:

1 Open housing cover

2 Set rotary switch to "t

3 By pushing the [-] Key 10-times, make sure that the
integration time is set to 0 sec.

4 For every 1 sec. requested integration time, push the f+]
key once.

5 The integration time is the time required by the output
current signal to reach 90 % of the actual height alter a
sudden level change.

6 Set rotary switch to "OPERATE"
7 Close housing cover

The display outputs the current 4 ... 20 mA as bar graph and
digital value.

With 4 mA no segment of the bar graph appears, with 20 mA
all segments appear. This assignment is fix.

You can scale the digital value to any value between -9999 ...
+9999 via the adjustment module.

Proceed as follows for scaling the indication of VEGADIS 12:

Open housing cover

Initiat value: Set rotary switch to "zero"

Set the requested value, e.9. 0 with the [+] and [-] keys
Final value: Set the rotary switch to "span”

Set the requested value, e.g. 1000 with the [+] and [-] keys
Decimal point: Set the rotary switch to "paint"

With the f+] and [-] keys you can adjust the requested
value, £.9. 8888 (no decimal point}

~N D AW

VEGABAR_74 -
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Set up VIEEA

8 Set rotary switch to "OPERATE"
9 Close housing cover

The adjustment data are effective, the outputcurrent4 ... 20mA
corresponds to the actual level.

20 VEGABAR 74 - 4 ... 20 mA/HART
Q-Pulse Id TMS1013 Active 10/12/2014 Page 311 of 414

8120L0-N3-ce¥82




28432-EN-070718

SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

Setup with PACTware™

7 Setup with PACTware™

7.1 Connect the PC with VEGACONNECT 3

Connecting the PC to the
signal cable

~ o

F/g 8: Connaecting the PC to the signal cable

LA NN

RS232 connection (with VEGACONNECT 3) or USB connection (with
VEGACONNECT 4)

VEGABAR 74

HART adapter cable

HART resistance 250 Ohm (optional depending on the processing)

Necessary components:

VEGABAR 74

PC with PACTware™ and suitable VEGA DTM
VEGACONNECT 3 or 4 with HART adapter cable (art. no.
2.25397)

HART resistance approx. 250 Ohm

Power supply unit

Note:
With power supply units with integrated HART resistance

(internal resistance approx. 250 Ohm), an additional external
resistance is not necessary (e.g. VEGATRENN 149A, VEGA-
DIS 371, VEGAMET 381/624/625, VEGASCAN 693). In such
cases, VEGACONNECT 3 can be connected paraliel to the
4 ... 20 mA cable.

VEGABAR 74 - 4 ... 20 mA/HART
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Setup with PACTware™

ViEEA

Connection via HART

7.2 Connect the PC with VEGACONNECT 4

oo

l
fresesed =]

Po

=

Fig. 9: Connecting the PC via HART to the signal cable

VEGABAR 74

HART resistance 250 Ohm (optional depending on the processing)
Connection cable with 2 mm pins and terminals

Processing system/PLC/Voltage supply

H WA -

Necessary components:

VEGABAR 74

PC with PACTware™ and suitable VEGA DTM
VEGACONNECT 4

HART resistance 250 Ohm (optional depending on the
processing)

e Power supply unit or processing system

Note:

With power supply units with integrated HART resistance
(internal resistance approx. 250 Ohm), an additional external
resistance is not necessary. This applies, e.g. to the VEGA
instruments VEGATRENN 149A, VEGADIS 371, VEGAMET
381). Also usual Ex separators are most of the time equipped
with a sufficient current limitation resistor. In such cases,
VEGACONNECT 4 can be connected parallel to the 4 ... 20 mA

cable.

22
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wm Setup with PACTware™

7.3 Parameter adjustment with PACTware™

Further setup steps are described in the operating instructions
manual “DTM Collectior’PACTware ™" attached to each CD
and which can also be downloaded from our homepage. A
detailed description is available in the online help of
PACTware™ and the VEGA DTMs.

Note: ’ :
Keep in mind that for setup of VEGABAR 74, DTM-Collectio
in the actual version must be used,

All currently available VEGA DTMs are provided in the DTM
Collection on CD and can be obtained from the responsible
VEGA agency for a token fee. This CD includes also the up-to-
date PACTware™ version. The basic version of this DTM
Collection incl. PACTware™ is also available as a free-of-
charge download from the Internet.

pae

Go via www.vega.com and "Downloads” to the item "Soft-
ware",

7.4 Parameter adjustment with AMS™ and PDM

For VEGA sensors, instrument descriptions for the adjustment
programs AMS™ and PDM are available as DD or EDD. The
instrument descriptions are already implemented in the current
versions of AMS™ and PDM. For older versions of AMS™ and
PDM, a iree-ol-charge download is available via Internet.

Go via www.vega.com and "Downloads" to the item "Soft-
ware".

7.5 Saving the parameter adjustment data

It is recommended to document or save the parameter
adjustment data. They are hence available for multiple use or
service purposes.

The VEGA DTM Collection and PACTware™ in the licensed,
professional version provide suitable tools for systematic
project documentation and storage.

VEGABAR 74 - 4 .. 20 mA/HART

Q-Pulse Id TMS1013 Active 10/12/2014 Page 314 of 314



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

Maintenance and fault rectification

VEEA

Reaction in case of failures

Causes of malfunction

Fault rectification

24 hour service hotline

Checking the 4 ... 20 mA sig-
nal

8 Maintenance and fault rectification

8.1 Maintenance

When used as directed in normal operation, VEGABAR 74 is
completely maintenance free.

8.2 Fault clearance

The operator of the system is responsible for taken suitable
measures to remove interferences.

VEGABAR 74 offers maximum reliability. Nevertheless faults
can occur during operation. These may be caused by the
following, e.g.:

Sensor

Process

Supply

Signal processing

The first measures to be taken are to check the output signals
as well as to evaluate the error messages via the indicatin~
and adjustment module. The procedure is described belc
Further comprehensive diagnostics can be carried outona ro
with the software PACTware™ and the suitable DTM. In many
cases, the causes can be determined in this way and faults
can be rectified.

However, it these measures are not successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805
858550.

The hotline is available to you 7 days a week round-the-clock.
Since we offer this service world-wide, the support is only
available in the English language. The service is free of
charge, only the standard telephone costs will be charged.

Connect a handheld multimeter in the suitable measuring
range according to the wiring plan.
? 4 ... 20 mA signal not stable
e Level fluctuations
- Adjust integration time via PACTware™
e no atmospheric pressure compensation 0
- Check the capillaries and cut them clean

24
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Maintenance and fault rectification

- Check the pressure compensation in the housing and
clean the filter element, if necessary

.? .4 ... 20 mA signal missing

e Wrong connection to power supply

- Check connection according to chapter "Connection
steps" and if necessary, correct according to chapter
"Wiring plan”

e No voltage supply

> Check cables for breaks; repair if necessary

o supply voltage too low or load resistance too high

- Check, adapt if necessary

&

Reaction after fault rectifica-
tion

? Current signal 3.6 mA; 22 mA
e electronics module or measuring cell defective
- Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically -
safe circuits must be observed.

Depending on the failure reason and measures taken, the
steps described in chapter "Set up" must be carried out again,
if necessary.

8.3 Instrument repair
If a repair is necessary, please proceed as follows:

You can downioad a return form (23 KB) from the Internet on
our homepage www.vega.com under: "Downloads - Forms
and certificates - Repair form".

By doing this you help us carry out the repair quickly and
without having to call back for needed information.

e Print and fill out one form per instrument

e (Clean the instrument and pack it damage-proof

e Attach the completed form and, if need be, also a safety
data sheet outside on the packaging

e Please ask the agency serving you for the address of your
return shipment. You can find the respective agency on our
website www.vega.com under: "Company - VEGA world-
wide"
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9 Dismounting
9.1 Dismounting steps

Warning:
Before dismounting, be aware of dangerous process con-

-ditions such as e.g. pressure in the vessel, high temperatures,

corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply” and carry out the listed steps in reverse order.

9.2 Disposal

The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronics to be easily separable.

WEEE directive 2002/96/EG

This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws (in Germany, e.g.
ElektroG). Pass the instrument directly on to a specialise™
recycling company and do not use the municipal collectir
points. These may be used only for privately used products
according to the WEEE directive.

Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.

Materials: see chapter "Technical data"

If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.

26
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10.1 Technical data

General data

Manutacturer

Type name

Parameter, pressure
Measuring principle
Communication interface

VEGA Grieshaber KG, D-77761 Schiltach
VEGABAR 74

Gauge pressure, absolute pressure, vacuum
Ceramic-capécitive, dry measuring cell
None

Materials and weights

Material 316L corresponds to 1.4404 or 1.4435

Materials, wetted parts
— Process fitting '
— Diaphragm

- Seal

“eal process fitting thread G2 A,
12 A

Materials, non-wetted parts

- Housing

— Ground terminal

— Connection cable

-~ type label support on cable

Weight

316L
sapphire ceramic® (99.9 % oxide ceramic)

FKM (e.g. Viton), Kalrez 6375, EPDM, Chem-
raz 535

Klingersil C-4400

316L
316Ti/316L
PUR, FEP, PE
PE-HART

0.8...8kg (1.8 ... 17.6 lbs), depending on
process fitting

Output variable

Output signal

Failure signal

Max. output current

Damping (63 % of the input variable)
Step response or adjustment time
Fulfiled NAMUR recommendations

4 ... 20 mA/HART

22 mA (3.6 mA), adjustable
22.5 mA

0 ... 10 s, adjustable
70ms (ti: 05,0 ... 63 %)
NE 43

m:nal output parameter - temperature

Processing is made via HART-Multidrop
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Range -50 ... +150 °C (-58 ... +302 °F)
Hesolution 1°C(1.8°F)
Accuracy
— intherange of 0 ... +100°C +3K
(+32 ... +212 °F)
— inthe range of -50 ... 0 °C typ. +4 K

(-58... +32°F) and +100 ... +150°C
{(+212 ... +302 °F)

Input variable

AdJustment

Zero adjustable

Span adjustable
Recommended max. turn down

-20 ... +95 % of the nominal measuring range

3.3 ... +120 % of the nominal measuring range

101

Nominal measuring ranges and overload resistance

Nominal range

Overload, max. pressure®

Overload, min. pressure

Gauge pressura

.. 0.1 barf0 ... 10 kPa

15 bar/1500 kPa

0.2 bar/-20 kPa

.. 0.2 bar/0 ... 20 kPa

20 bar/2000 kPa

-0.4 bar/-40 kPa

.. 0.4 barf0 ... 40 kPa

30 bar/3000 kPa

-0.8 bar/-80 kPa

.. 1 barf0 ... 100 kPa

35 bar/3500 kPa

-1 bar/-100 kPa

.. 25 bar/0 ... 250 kPa

50 bar/5000 kPa

-1 bar/-100 kPa

.. 5bar/0 ... 500 kPa

65 bar/8500 kPa

-1 bar/~-100 kPa

.. 10 bar/0 ... 1000 kPa

90 bar000 kPa

-1 bar/-100 kPa

.. 25 bar/Q ... 2500 kPa

130 bar/13000 kPa

-1 bar/-100 kPa

o|lojlo|lo|loc]lo|lo|lo| o

.. 60 bar/0 ... 6000 kPa

200 bar/20000 kPa

-1 bar/-100 kPa

-1... 0 bar/-100 ... 0 kPa

35 bar/3500 kPa

-1 bar/-100 kPa

-1 ... 1.5 bar/-100 ... 150 kPa

50 bar/5000 kPa

-1 bar~100 kPa

-1 ... 5 bar/-100 ... 500 kPa

65 bar/6500 kPa

-1 bar/-100 kPa

-1 ... 10 bar/-100 ... 1000 kPa

90 bar/9000 kPa

-1 bar/-100 kPa

-1 ... 25 bar/-100 ... 2500 kPa

130 bar/13000 kPa

-1 bar/-100 kPa

-1 ... 60 bar-100 ... 6000 kPa

300 bar/30000 kPa

-1 bar/-100 kPa

005 ... 0,05 bar/-5 ... 5 %Pa

15 bar/1500 kPa

-0.2 bar/-20 kPa

0.1 ... 0.1 bar/-10 ... 10 kPa

20 bar/2000 kPa

-0.4 bay/-40 kPa

%  Limited to 200 bar according to the pressure device directive.
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Inal range Overload, max, pres- Overload, min. pressure
sure6)
-0.2 ... 0.2 bar/-20 ... 20 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa
0.5 ... 0.5 bar/-50 ... 50 kPa . 35 bar/3500 kPa -1 bar/-100 kPa

Absolute pressure

0...0.1 bar/0 ... 10 kPa 15 bqr/1500 kPa
0...1bar/0 ... 100 kPa N 35 bar/3500 kPd
0...2.5bar/0 ... 250 kPa 50 bar/5000 kPa
0 ... 5bar/0 ... 500 kPa 65 bar/6500 kPa
0 ... 10 bar/0 ... 1000 kPa 90 bar/9000 kPa
0 ... 25 bar/0 ... 2500 kPa 130 bar/13000 kPa
0 ... 60 bar/0 ... 6000 kPa 200 bar/20000 kPa

Reference conditions and Influencing variables {similar to DIN EN 60770-1)
Reference conditions according to DIN EN 61298-1

— Temperature +15 ... 425 °C (+59 ... +77 °F)
Telative humidity 45...75%
_\ir pressure 860 ... 1060 mbar/86 ... 106 kPa
(12.5 ... 15.4 psi)
Determination of characteristics Limit point adjustment according to
IEC 61298-2
Characteristics linear
Reference instaliation position upright, diaphragm points downward
Influence of the installation position <0.2 mbar/20 Pa (0.003 psi)

Deviation determined according to the limit point method according to IEC 607707

Applies to digitat HART interface as well as to analogue current output 4 ... 20 mA.
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Deviation

— Turn down 1:1 up to 5:1 <0.075 %

—  Turn down up to 10:1 <0.015 % x TD
Deviation with absolutely flush process fittings EV, FT

— Turn down 1:1 up to 5:1 <0.05 %
‘urn down up to 10:1 <0.01 % x TD

7 Incl. non-linearity, hysteresis and non-repeatability.
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Deviation with absolute pressure measuring range 0.1 bar
— Turn down 1:1 up to 5:1 <0.25 % x TD ‘ I

— Turn down up to 10:1 . <0.05% x TD

Influence of the product or ambient temperature

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA.
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Average temperature coefficient of the zero signal

In the compensated temperature range of 0 ... +100 °C (+212 °F), reference temperature
20 °C (68 °F):

Average temperature coefficient of the zero signal I

— Turn down 1:1 <0.05 %/10 K
—  Turn down 1:1 up to 5:1 <0.1 %/10 K
— Turn down up to 10:1 <0.15 %/10 K

Outside the compensated temperature range:

Average temperature coefficient of the zero signal
~  Turn down 1:1 typ. <0.05 %/10 K
Thermal change of the current output

Applies also to the analogue 4 ... 20 mA current output and refers to the set span.
Thermal change, current output <0.15 % at -40 ... +80 °C (-40 ... +176 °F)

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA,
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Long-term drift of the zero signal <(0.1 % x TD)/1 year

Total deviation (similar to DIN 16086)

The total deviation (max. practical deviation) is the sum of basic accuracy and long-term
stability:

Fiotai= Fpert + Fstab
Foert = ‘/((FT)2 + (Fx)?)
With
Fiota: Total deviation
Foes: Basic accuracy
- Fatan: Long-term drift ‘

812040-N3-¢Ev8e
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— Fr: Temperature coefficient {influ-
nce of medium or ambient tem-
perature)

— Fyi: Deviation

Ambient conditions

Ambient, storage and transpor! temperature

— Connection cable PE
- Connection cable PUR, FEP

-40 ... +60 °C (-40 ... +140 °F)
-40 ... +85 °C (-40 ... +185 °F)

Process conditions

The specifications of the pressure stage are used as an overview. The specifications on the

type plate are applicable.

Pressure stage, process fitting

— Thread 316L

—~ Thread Alu

- Hygienic fittings 316L

— Flange 316L, flange with extension
~16L

PN 60

PN 25

PN 10, PN 16, PN 25, PN 40
PN 40 or 150 lbs, 300 Ibs

rruuuct temperature depending on the measuring cell seal

- FKM {e.g. Viton)
- EFPDM

- Kalrez 6375 (FFKM)
- Chemraz 535

Vibration resistance
Shock resistance

-20 ... +100 °C (-4 ... +212 °F)

-40 ... 4100 °C (-40 ... +212 °F), 1 h: 140 °C/
284 °F cleaning termperature

-10 ... +100 °C (+14 ... +212 °F)

30 ... 4100 °C (-22 ... 4212 °F)

mechanical vibrations with4 gand 5 ... 100 Hz®
Acceleration 100 g/6 ms%

Electromechanical data

Connection cable
Configuration

Wire cross-section

wire resistance

Standard length

‘mx. length with VEGADIS 12

four wires, one suspension cable, one breather
capiflary, screen braiding, metal foil, mantle

0.5 mm? (AWG no. 20)
<0.036 Ohm/m (0.011 Ohmyft)
6 m (19.685 ft)

200 m {656.168 #)

% Tested according to the regulations of German Lloyd, GL directive 2.
%  Tested according to EN 60068-2-27.

VEGABAR 74 - 4 ... 20 mA/HART
Q-Pulse Id TMS1013

Active 10/12/2014 Page 322 ofha



SP292 Wirriboot Ct Karana Downs SPS Pump Station Switchboard Replacement OM Manual

Supplement MEI—EA

~ Min. bending radius at 25 °C/77 °F 25 mm (0.985 in)

— Diameter approx. 8 mm (0.315 in)
— Colour - standard PE Black

— Colour - standard PUR Blue

— Colour - Ex-version Blue

Voltage supply
Supply voitage

— Non-Ex instrument 12 ... 36 VDC
— EEx ia instrument 12...29V DC
Permissible residual ripple
- <100 Hz Uss <1V
- 100 Hz ... 10 kHz Uss <10 mV
Load see diagram

Q

1000

710

500

250

Fig. 10: Voltage diagram VEGABAR 74
HART load

Voltage limit Ex instrument
Voltage limit non-Ex instrument
Voltage supply

ENEARUNEE

Load in conjunction with VEGADIS 12 see diagram
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Fig. 11: Voltage diagram VEGABAR 74 with VEGADIS 12
HART load

Voltage limit Ex instrument

Volitage limit non-Ex instrument

Voltage supply

AWN ~

Integrated overvoltage protection
Nominal leakage current (8/20 us) 10 kA
Min. response time <25 ns

Electrical protective measures
Protection IP 68 (25 bar)/IP 69K
Overvoltage category n

Protection class 1T

Approvals'®

ATEX ia ATEX Il 1G EEx ia lIC T6; ATEX Hl 2G
EEx ia lIC T6

Ship approvals GL, LRS, ABS, CCS, RINA, DNV

Others WHG

19 Deviating data in Ex applications: see separate safety instructions.
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10.2 Dimensions

VEGABAR 74 - threaded fitting
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Fig. 12: VEGABAR 74 threadsd fitting: GV = G3% A manomaster conneclion EN 837, Gl = G¥ AinnerGH A, GG = Gq
GN = Tt NPT, GM = G1% A 70 mm, GR = ¥4 NPT inner ¥ NPT
34 VEGABAR 74 -4 ... 20 E%IH{-\HIT
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ABAR 74 - hygienic fitting 1
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Fig. 13: VEGABAR 74 hygienic fitting: CC = Tri-Clamp 1%", CA = Tri-Clamp 2", LA = hygienic fitting with compression nut
F40, TA = Tuchenhagen Varivent DN 32, TB = Tuchenhagen Varivent DN 25, RA/RB = bolting DN 40/DN 50 according to

DIN 11851
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VEGABAR 74 - hygienic fitting 2
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Fig. 14: VEGABAR 74 KA/KH = cone DN 40, AA = DRD, SD/SE = Andsrson 3" long/short fitting
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ABAR 74 - flange connection
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Fig. 15: VEGABAR 74 - flange connection

Flange with extension
Order-specific

AWN -

28432-EN-070718

Flange connection according to DIN 2501
Flange fitting according to ANSI B16.5
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VEGARBAR 74 - threaded fitting for paper Industry
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ABAR 74 - extension fitting for paper industry
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Fig. 17: VEGABAR 74 - oxtension fitting for paper ingustry: EV/FT = absolutely flush for pulper (EV 2-times flattenad), EG =

28432-EN-070718

axtension for ball valvs fiting (L = order-specific)
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10.3 Industrial property rights

10.4 Trademark

VEGA product lines are global protected by industrial property rights.
Further information see http://fwww.vega.com
Only in U.S.A.: Further information see patent label at the sensor housing.

VEGA Produktfamilien sind weltweit geschiitzt durch gewerbliche Schutzrechte.
N&here Informationen unter http://www.vega.com

Les lignes de produits VEGA sont globalement protégées par des droits de
propriété intellectuelle.
Pour plus d'informations, on pourra se référer au site http://www.vega.com

VEGA lineas de productos estan protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor informacion revise la pagina web http://www.vega.com.

NHum npogykumn gupmbl BEFA 3aumaioTea no BCeMY Mypy npaBamm Ha
MHTENNeKTyanbHyio COBCTBEHHOCTL.
HansHeAwyio nHopMauuio cMoTpuTe Ha caiTe http:/iwww.vega.com.

VEGARSIERELREH MRERRP,
st — 58 8 S LR Bk <http://www.vega.com>,

All brands used as well as trade and company names are
property of their lawful proprietor/originator.
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VEGA Grieshaber KG .
'Am Hohenstein 113 ’
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About this document VE@

1 About this document

1.1 Function

This operating instructions manual provides all the information
you need for mounting, connection and setup as well as
important instructions for maintenance and fault rectification.
Please read this information before putting the instrument into
operation and keep this manual accessible in the immediate
vicinity of the device.

1.2 Target group

This operating instructions manual is directed to trained,
qualified personnel. The contents of this manual should be
made available to these personnel and put into practice by
them.

1.3 Symbolism used

® Information, tip, note
1 This symbol indicates helpful additional information.

A Caution: If this warning is ignored, faults or malfunc-
tions can result.
Warning: If this warning is ignored, injury to persons and/or
serious damage to the instrument can result.
Danger: If this warning is ignored, serious injury to persons
and/or destruction of the instrument can result.

@ Ex applications
This symbol indicates special instructions for Ex applications.

. List
The dot set in front indicates a list with no implied sequence.

- Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

4 VEGADIS 12
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For your safety

2 For your safety

2.1 Authorised personnel

All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator.

During work on and with the device the required personal
protection equipment must always be worn.

2.2 Appropriate use

VEGADIS 12 is an adjustment and indicating unit for VEGA
pressure transmitters.

2.3 Warning about misuse

Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions

This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the safety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safety regulations and accident prevention rules.

The instrument must only be operated in a technically flawless
and reliable condition. The operator is responsible for trouble-
free operation of the instrument.

During the entire duration of use, the user is obliged to
determine the compliance of the required occupational safety
measures with the current valid rules and regulations and also
take note of new regulations.

2.5 Safety approval markings and safety tips

The safety approval markings and safety tips on the device
must be observed.

2.6 CE conformity

VEGADIS 12 is in CE conformity with EMC (89/336/EWG) and
LVD (73/23/EWQ) and fulfills NAMUR recommendation NE 21.

VEGADIS 12
Q-Pulse Id TMS1013
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For your safety VE@

Conformity has been judged according to the following
standards:

e EMC:
— Emission EN 50081
— Susceptibility EN 50082

e LVD: EN 61010

2.7 Safety instructions for Ex areas

Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments,

2.8 Environmental instructions

Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.

Please help us fulfil this obligation by observing the envit
mental instructions in this manual:

e Chapter "Packaging, transport and storage”
e Chapter "Disposal"

821 LZ0-N3-16S02
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3 Product description

3.1 Configuration

Scope of delivery The scope of delivery encompasses:

e Indicating and adjustment unit VEGADIS 12

e Documentation
— this operating instructions manual
- Ex-specific "Safety instructions” (with Ex-versions)
- if necessary, further certificates

Components VEGADIS 12 consists of the following components:

e Housing with adjustment elements
e Housing cover with integrated indicating module

Fig. 1: VEGADIS 12 without display
Adjustment insert

Cover

Housing

Breather facility

AW~

VEGADIS 12
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Product description

e

Fig. 2: VEGADIS 12 with display
Adjustment insert

Indication

Cover

Housing

Breather facility

AW

3.2 Principle of operation

Area of application VEGADIS 12 is an adjustment and indicating unit for the
following VEGA pressure transmitters:

e VEGAWELL 72 4 ... 20 mA/HART
e VEGABAR 74 4 ... 20 mA/HART
e VEGABAR 75 4 ... 20 mA/HART

Functional principle VEGADIS 12 has the following functions:

e atmospheric pressure compensation for the pressure
transmitter

e Adjustment of the pressure transmitter

e Indication of the measured value (optional)

Supply ' VEGADIS 12 is looped in the supply and signal circuit of the
pressure transmitter and requires no separate external energy.
Connection js carried out via screw terminals in the housing.

3.3 Operation

As a standard feature, VEGADIS 12 is equipped with an
adjustment module for the pressure transmitter. The optional
indication is located in the housing cover and is equipped with
a bargraf and a digital indication. In this version, the additional
adjustment elements for scaling of the indication are inte,
grated. .

8 VEGADIS 12
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Product description

1ging

Transport

Transport inspection

Storage

Storage and transport tem-
perature

3.4 Packaging, transport and storage

Your instrument was protected by packaging during transport.
Its capacity to handle normal loads during fransport is assured
by a test according to DIN EN 24180,

The packaging of standard instruments consists of environ-
ment-friendly, recyclable cardboard. For special versions, PE
foam or PE foil is also used. Dispose of the packaging material
via specialised recycling companies.

Transport must be carried out under consideration of the notes
on the transport packaging. Nonobservance of these instruc-
tions can cause damage to the device.

The delivery must be checked for completeness and possible
transit damage immediately at receipt. Ascertained transit
damage or concealed defects must be appropriately dealt
with,

Up to the time of installation, the packages must be left closed
and stored according to the orientation and storage markings
on the outside,

Unless otherwise indicated, the packages must be stored only
under the following conditions:

Not in the open

Dry and dust free

Not exposed to corrosive media
Protected against solar radiation
Avoiding mechanical shock and vibration

Storage and transport temperature see "Supplement -
Technical data - Ambient conditions”
e HRelative humidity 20 ... 85 %
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4 Mounting

4.1 General instructions

Installation position VEGADIS 12 can be mounted in any position. However,
vertical mounting is recommended. This avoids pollution of the
breather facility and moisture penetration.

(] Note:

1 There must be the same atmospheric pressure on the breather
facility as well as on the measurement loop. Otherwise the
measured value can be adulterated.

Moisture Use the recommended cables (see chapter "Connecting to
power supply”) and tighten the cable gland.
4.2 Mounting instructions
Mounting verslons VEGADIS 12 can be mounted as follows:
® on carrier rail 35 x 7.5 according to EN 50022
e on mounting plate or on the wall
10 VEGADIS 12
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Connecting to power supply

Note safety instructions

Take note of safety
instructions for Ex @

applications

Selecting connection cable

5 Connecting to power supply
5.1 Preparing the connection

Always keep in mind the following safety instructions:
e Connect only in the complete absence of line voltage

In hazardous areas you should take note of the appropriate
regulations, conformity and type approval certificates of the
sensors and power supply units.

VEGABOX 01 or VEGADIS 12 is connected with standard two-
wire cable without screen. An outer cable diameterof5... 9 mm
ensures the seal effect of the cable entry. If electromagnetic
interference is expected which is above the test values of
EN 61326 for industrial areas, we recommend the use of
screened cable.

Fig. 3: Connection of VEGADIS 12 to the sensor

VEGADIS 12
Q-Pulse Id TMS1013
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Connecting to power supply

VEEA

Select connection

cable for Ex applica- @
tions

Cable screening and ground-
Ing

Cable screen and grounding
for Ex applications

Take note of the corresponding installation regulations fc
applications.

If screened cable is necessary, connect the cable screen on
both ends to ground potential. [n VEGABOX 01 or in
VEGADIS 12, the screen must be connected directly to the
internal ground terminal. The ground terminal outside on the
housing must be connected to the potential equalisation.

If potential equalisation currents are expected, the connection
on the processing side must be made via a ceramic capacitor
(e. g. 1 nF, 1500 V). The low frequency potential equalisation
currents are thus suppressed, but the protective effect against
high frequency interference signals remains.

In Ex applications, one-sided grounding on the sensor is
recommended, see EN 60079-14.

5.2 Connection procedure
Proceed as follows:

1 Unscrew the housing cover
2 Loosen compression nut of the cable entry

3 Remove approx. 10 cm of the cable mantle, strip approx.
1 cm insulation from the individual wires ,

4 Insert the cable into VEGADIS 12 through the cable entry '\1‘
5 Loosen screw terminals with a screwdriver

6 Insert the wire ends into the open terminals according to
the wiring plan

7 Tighten screw terminals again

8 Check the hold of the wires in the terminals by lightly
pulling on them

9 Connect the screen to the ground terminal

10 Connect the ground terminal outside on the housing
according to specification (low impedance)

11 Tighten the compression nut of the cable entry. The seal
ring must completely encircle the cable

12 Screw the housing cover on
The electrical connection is finished.

8¢11L0-N3-16502
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Connecting to power supply

VEEA

cable pressure transmitter

Connection of VEGADIS 12
without display

5.3 Wiring plan

Fig. 4: Wire assignment, connsction cable

O W~

brown (+): to power supply or to the processing system
blue (-): to power supply or to the processing system
yellow: for adjustment information of VEGADIS 12
Screen

Breather capillaries with filter element

5 [ Y (o Y\l Yr Y Y\ e
|\ ATA YA A
4 COTAHS T aH =
[ NOT USED l.
—~ ~ VEQADIS 12 ;
1
< 1
1
N
T
) [ -@
I (3
L )
[ 1
1 1
1 1
1 1
Loa-_t
1

Fig. 5: Terminal assignment, VEGADIS 12

(S, 30 N ARLVEEY

To powaer supply or the processing system
Control instrument (4 ... 20 mA measurement)
Screen

Breather capillaries

Suspension cable

Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

VEGADIS 12
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Connecting to power supply

VEEA

Wire number

Wire colour/Polarity

Terminal VEGAD'®
12

1 brown (+) 1
2 blue (-) 2
3 Yellow 3
Connection of VEGADIS 12
with displa
play VEBA \.
{TRANSMITTER DISPLAY
OPERATE El OPERATE
@C«. @L
. S
Wi Il
Iannn‘ G
[eeggleged eaad|
[RESEIEaEniREn
VEGARDS 2 # f
|
1
!
) NCET
LI 1
1 [
T e @
L1t e
| |
| |
| |
I | +
L d e =
® )
Fig. 6: Terminal assignment, VEGADIS 12
1 To powsr supply or the processing system
2  Control instrument (4 ... 20 mA measurement)
3 Screen?
4  Breather capitiaries
§  Suspension cable
6 for indication
Wire number Wire colour/Polarity Terminal VEGADIS
12 "
1 brown (+) 1
2 blue (-) 2
3 Yellow 3
a2 Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.
14 VEGADIS 1
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VEEA

Connecting to power supply

Wire number Wire colour Terminal VEGADIS
12
3
! 5 Red 5
;
6 White 6

» 7 Violet 7
! 8 Orange 8
)
Y

@©

Y

: @

Q

Z

u

&

o]

o

1Y
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VEEA

Set up

Adjustment volume

Adjustment elements

6 Set up

6.1 Adjustment of the pressure transmitter

e zero - measuring range begin
e span - measuring range end
e ti - Integration time

VEEA K
Torenire T[]
g

IOOGG eeoee leeve

JArivaria g

l‘l’HANSMITT ER notussd ¥ oo ¢
\ VEGADIS 12

@
—@

Fig. 7: Adjustment elements of VEGADIS 12 without display
1 Rotary switch: choose the requested function

2 [+] key, change value (rising)

3 [-] key, change value (falling)

TRANSMITTER

o
—®

frwmsmmsn DiSPLAY | | ¥ 4o Q
\\ VEGADIS 12

Fig. 8: Adjustment alements of VEGADIS 12 with display

1 Rotary switch pressure transmitter: Select requestad function
2 [+] key, change adjustment value (rising)

3  [-] key, change adjustment value (falling)

4  Rotary switch indication: choose the requested function

5  [+] key, change scaling (rising)

6 [-] key, change scaling (falling)

821120-N3-16S0¢C
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VEEA

Set up

stment system

Adjustment steps, adjustment

pae

Adjustment steps, integration
time

e The requested function is selected with the rotary switches

e With the [+] and [-] keys the signal current or the
integration time is set or the indication is scaled

o' THe respective rotary switch is finally set to position
"OPERATE"

The set values are transmitted to the EEPROM memory and
remain there even in case of voltage loss.

Proceed as follows for adjustment with VEGADIS 12:

Open housing cover

Connect hand multimeter to terminals 10 and 12
Meas. range begin: Set rotary switch to "zero"
Empty the vessel or reduce process pressure
Set a current of 4 mA with the [+] and [-] keys
Meas. range end: Set rotary switch to "span”

Fill the vessel or increase process pressure

Set a current of 20 mA with the [+] and [-] keys
Operation: Set rotary switch to "OPERATE"

10 Close the housing cover

The adjustment data are effective, the output current4 .., 20 mA
corresponds to the actual level or pressure.

W N OO A WND =

©

Information:
The corresponding current values must be calcuiated and set
respectively for adjustment with part filings or emptyings.

Example: For a part emptying of 25 %, a current of 4 mA +
4 mA = 8 mA must be set, for a part filling of 75 %, a current of
4 mA + 12 mA = 16 mA. VEGADIS 12 then calculates the
values for full and empty.

Proceed as follows for the adjustment of the integration time
with VEGADIS 12:

1 Open housing cover

2 Set rotary switch to "t

3 Make sure that the integration time is set to O sec by
pressing the [-] key 10 times.

4 For every 1 sec. requested integration time, push the [+]
key once.

VEGADIS 12
Q-Pulse Id TMS1013
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Set up

VEEA

Indicating elements

Adjustment steps, scaling

5 The integration time is the time required by the output
current signal to reach 90 % of the actual height afte
sudden level change.

6 Set rotary switch to "OPERATE"
7 Close the housing cover

6.2 Indication scaling

VEGA
A

®\
®\
1685+°

Fig. 9: Indicating elements of VEGADIS 12

1 Bargraph

2 Tendency indication

3 Digital value
e four positions as well as signa and decimal point
e individual scaling between -9999 ... +3999

The display outputs the current 4 ... 20 mA as bar graph ...
digital value.

With 4 mA no segment of the bar graph appears, with 20 mA
all segments appear. This assignment is fix.

You can scale the digital value to any value between -9999 ...
+9999 via the adjustment module.

To scale, proceed as follows:

Open housing cover

Initial value: Set rotary switch to "zero"

Set the requested value, e.g. 0 with the [+] and [-] keys
Final value: Set the rotary switch to "span”

Set the requested value, e.g. 1000 with the [+] and [-] keys
Decimal point; Set the rotary switch to "point"

With the [+] and [-] keys you can adjust the requested
value, e.g. 8888 (no decimal point)

Set rotary switch to "OPERATE"
Close the housing cover .

~N O R, 0N =

© ™
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%@ Set up

The adjustmentdala are effective, the cutputcurrent4 ... 20 mA
corresponds to the actual level.

20591-EN-071128
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Maintenance and fault rectitication

Reaction in case of fallures

Causes of malfunction

Fault rectification

24 hour service hotline

Check pressure compensa-
tion

Checking the 4 ... 20 mA sig-
nal

VEEA

7 Maintenance and fault rectification

7.1 Maintenance

When used as directed in normal operation, VEGADIS 12 is
completely maintenance free.

7.2 Remove interferences

The operator of the system is responsible for taken suitable
measures to remove interferences.

VEGADIS 12 offers maximum reliability. Nevertheless faults
can occur during operation. These may be caused by the
following, e.g.:

e Sensor

e Process

o Supply

o Signal processing

The first measure to take is to check the output signal as well
as the atmospheric pressure compensation. The procedure is
described below. Further comprehensive diagnostics can
carried out on a PC with the software PACTware™ and t
suitable DTM. In many cases, the causes can be determinedin
this way and faults can be rectified.

However, if these measures are not successful, call the VEGA
service hotline in urgent cases under the phone no. +49 1805
858550.

The hotline is available to you 7 days a week round-the-clock.
Since we offer this service world-wide, the support is only
available in the English language. The service is free of
charge, only the standard telephone costs will be charged.

First of all open the housing cover. The indicated measured
value must not change. However, if the indicated value
changes nevertheless, the compensation of the atmospheric
pressure is not ensured. Check the breather facility on the
housing and the capillaries in the special cable.

Connect a handheld multimeter in the suitable measuring
range according to the wiring plan.

20
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Maintenance and fault rectification

&

Reaction after fault rectifica-
tion

20591-EN-071128

? 4 ... 20 mA signal not stable

e Level fluctuations

- Adjust integration time via PACTware™
e no atmospheric pressure compensation
- Check the capillaries and cut them clean
9

Check the pressure compensation in the housing and
clean the filter element, if necessary

? 4 ... 20 mA signal missing

Wrong connection to power supply

- Check connection according to chapter "Connection
steps" and if necessary, correct according to chapter
"Wiring plan”

e No voltage supply

- Check cables for breaks; repair if necessary

e supply voltage too low or load resistance too high

= Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
e electronics module or measuring cell defective
- Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically
safe circuits must be observed.

Depending on the failure reason and measures taken, the
steps described in chapter "Set up" must be carried out again,
if necessary.

7.3 Instrument repair
If a repair is necessary, please proceed as follows:

You can download a return form (23 KB) from the Internet on
our homepage www.vega.com under: "Downloads - Forms
and certificates - Repair form".

By doing this you help us carry out the repair quickly and
without having to call for needed information.

e Print and fill out one form per instrument
e Clean the instrument and pack it damage-proof

VEGADIS 12
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Maintenance and fault rectification MEEA

e Attach the completed form and, if need be, also a safah/
data sheet outside on the packaging

e Please ask the agency serving you for the address of your
return shipment. You can find the respective agency on our
website www.vega.com under: "Company - VEGA world-
wide"

22 VEGADIS 1
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VEEA

Dismounting

20591-EN-071128

8 Dismounting
8.1 Dismounting steps

Warning:

Before dismounting, be aware of dangerous process con-
ditions such as e.g. pressure in the vessel, high temperatures,
corrosive or toxic products etc.

Take note of chapters "Mounting" and "Connecting to power
supply” and carry out the listed steps in reverse order.

8.2 Disposal

The instrument consists of materials which can be recycled by
specialised recycling companies. We use recyclable materials
and have designed the electronics to be easily separable.

WEEE dlrective 2002/96/EG

This instrument is not subject to the WEEE directive 2002/96/
EG and the respective national laws. Pass the instrument
directly on to a specialised recycling company and do not use
the municipal collecting points. These may be used only for
privately used products according to the WEEE directive.

Correct disposal avoids negative effects to persons and
environment and ensures recycling of useful raw materials.

Materials: see chapter "Technical data"

If you cannot dispose of the instrument properly, please
contact us about disposal methods or return.

VEGADIS 12
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9 Supplement

9.1 Technical data
General data

316L corresponds to 1.4404 or 1.4435, 3167Ti corresponds 10 1.4571

Materials

— Housing plastic PBT

~ Ground tarminal 316Tifa16L

- Inspection window of the indication

Weight approx. 0.5 kg (1.102 Ibs)

Ambient conditions

Ambient temperature

— without display -40 ... +85 °C (-40 ... +185 °F)
— with display -20 ... +70 °C (-40 ... +158 °F)
Storage and transport temperature -40 ... +85 °C (-40 ... +185 °F)

Electromechanical data
Cable gland 2 % cable entry M20 x 1.5 (cable-a 5 ... 9 .
Screw terminals tor wire cross-section up to 2.5 mm? (AWG 14)

Indicating and adjustment elements

Adjustment elements 2 x 2 keys, 2 x 1 rotary switch
Adjustment elements with display 2 kays, 1 rotary switch
Display (optional) LC multiple function display with bar graph (20

sagments, digital valus 4-digit}, tendency in-
dicator for rising or falling values

Adjustment circuit

Connection to VEGAWELL 72 4 ... 20 mA/HART, VEGABAR
74, VEGABAR 75

Connection cable to the sensor VEGA special cable with breather capillaries

Cable length max. 200 m

Voltage supply

Supply voltage .

— without display 12 ...36 VvV DC

— with display 17 ...36 vV DC

24
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VEEA

Supplement

! ~=+ without display

see diagram in the operating instructions
manual of the respective sensor

Electrical protective measures

Protection
Overvoltage category
Protection class

IP 65
M
1]

Approvals?®

ATEX ia

20591-EN-071128

¥

ATEX Il 2G EEx ia lIC T6

Deviating data in Ex applications: see separate safety instructions.

VEGADIS 12
Q-Pulse Id TMS1013
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9.2 Dimensions

VEGADIS 12 without display

100mm (3 15/4¢") 72mm (2 53/g4")

& VEEA @

139mm {5 15/327)

130mm (5 V/g°)

o 1@

] ]

Fig. 10: VEGADIS 12 without display (protective cover optional)

VEGADIS 12 with display

38mm & 82mm (3 15/p47)
1/5" &5
(1 1/27) o",,\er\
A
TI=IHN \
]
CINVEGNL: = \ =
a ol e =
5 3| € 2
2% s
£
1685 £:8 (m- :
[yl
® ® ="
e ﬁ

M20x1 ,5—/

Fig. 11: VEGADIS 12 with display
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VEEA

Supplement

2 Industrial property rights

9.4 Trademark

20591-EN-071128

VEGA product lines are global protected by industrial property rights.
Further information see htlp://www.vega.com
Only in UW.S,A: Further information see patent label at the sensor housing.

VEGA Produktiamilien sind weltweit geschiitzt durch gewerbliche Schutzrachte.
Nahere Informationen unter hitp:/iwww.vega.com

Les lignes de produits VEGA sont globalement protégées par des droits de
propriété intellectuelle,
Pour plus d'informations, on pourra se référer au site htip://iwww.vega.com

VEGA lineas de productos estdn protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor informacién revise la pagina web hitp:/Awww.vaga.com

JTuHnw npodyryry vpmMsl BEMA 3aWyuyanTcA No BCaMY MUPY Npagamy Ha
MHTENNEXTYANLRYIO COBCTRERHOCTD.
[aneHeAWYD HEOPMALMKY CMOTPUTE Ha calTe htlp.//www.vega.com

VEGARIIFRELRAFAREREE,
it — 58 R iR I I <hfip:/iwww.vega.com>,

All brands used as well as trade and company namas are
property of their lawful proprietorforiginator,

VEGADIS 12
Q-Pulse Id TMS1013
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%@ Printing date: 21.12.2009

VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Germany

Phone +49 7836 50-0
Fax +49 7836 50-201
E-mail: info@de.vega.com
www.vega.com

0 (€ &

Ali statements concerning scope of delivery, application,

practical use and operating conditions of the sensors and

processing systems correspond to the information avail-
able at the time of printing.

© VEGA Grieshaber KG, Schiltach/Germany 2007 .

Subject to change without prior notice 20591-EN-071128
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N

N - — L
-\ . . - .
ELECTRICAL SERVICES =

A.B.N. 29 099 635 668
1 Harvest Street YANDINA 456) Tel: (07) 5446 7133 Fax: (0O7) 5446 8118
Email: vimnce@whelan.com.au Web: whelan.com.au

z:\office\2010\word\certificate of test - 2010.doc

(ZTESTING AND COMPLIANCE ( S )

installations

C E RTI F I CATE O F : Issued in accordance with s159 of the Electrical Safety Regulation 2002
(Please mark relevant check-box) ESTING AND SAFETY ( e'i'ﬁic;:;i‘;'t )
Issued in accordance with s15 of the Electrical Safety Regulation 2002
* Work performed for:
* Name QUEENSLAND URBAN UTILITIES
Title Given name/s Surname
* Address ¢/- SP292 WIRRIBOOT COURT
Street
KARANA DOWNS 4306
Suburb/town Postcode
* Electrical installation / equipment tested (detailed list of all work done):
* New Switchboard with new 3x 35mm Mains.
* Mains insulation resistance test.
* New main earth & earth continuity test.
* Earth bonding to main earth link & all switchboard components.
* Switchboard Insulation Resistance test.
* Power on polarity test.
* RCD tests.
*Dateoftest 30 / 03 / 2010 * Electrical contractor licence number 42653

Name on contractor licence Whelan Electrical Services P/L

Electrical contractor phone number 07 5446 7133

For electrical installations, this certifies that the electrical installation, to the extent it is
affected by the electrical work, has been tested to ensure that it is electrically safe and is in
accordance with the requirements of the wiring rules and any other standard applying under
the Electrical Safety Regulation 2002 to the electrical installation.

For electrical equipment, this certifies that the electrical equipment, to the extent it is affected
by the electrical work, is electrically safe.

Name Graham Abraham

Pers d/or person who is responsible for work
‘ Signature Date 20 / 04 / 2010
/4

* Indicates a mandatory field V2.02-2008
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§ Multitrode .

" MTR/MTRA Installation & Troubleshooting

e
I

1 Introduction

The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN
rail attachment on the back, making a snap-on-snap-off installation. Any number of relays can be easily
added to the DIN metal rail then wired together to form a compiex pumping system that other wise may
have to be controlled and operated by a programmed PLC.

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and
uses the conductivity of the liquid to complete an' electrical circuit.

2 Electrical Overview J

ECa

There are 10 screw terminals on the unit. Facing the relay as
shown, we look at the bottom terminals (left to right):

+ Lo —{(Charge mode). This is the point when the probe is dry
the relay will turn on.

« Lo - (Discharge mode). This is the point when the probe in the
tank is dry the relay will turn off.

MULTITRODE
£

) « Hi—(Charge mode). This is the point when the probe in the
Liquid Level X )
Control Relay tank is wet a refay will turn off

« Hi- (Discharge mode). This is the point when the probe in the
tank is wet a relay will turn on.

» C-is common earth. All earth bonding must be terminated
here for correct operation.

« “L"is"live" (240V AC)
« “N"is "neutral” (240V AC)

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded
back to C on the relay unit.

3 DIP Switches
3.1 DIP Switches

(See Wiring Diagram for full program functions.)

311 DIP1&2

DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting
must be. Concentrated acids, minerals are by their own chemical composition highly conductive, so a
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a
higher sensitivity inside the relay is required.

312 DIP3,4&5

DIP switches 3, 4 and 5, control delay on activation. For example, in discharge mode with DIP switches
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10
seconds of continual coverage of the probe sensor to make the relay close and start the pump. This is
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the
sensors momentarily, and false activation cannot be tolerated.

313 DIP6
DIP switch 6 controls the charge/discharge function. Set “ON” for charge, and “OFF” for discharge

Q-Pulse.ld W&RONtallation_AU+US_v1-0-0.doc Active 3032005 PEge 368l 414
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3.2 Relay Contacts & their Applications

3.21 Contacts 15,16 & 18

Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump
itself. Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover
relay, their state may be the same as contacts 25, 28 or the opposite. Both sets of contactors are
triggered simultaneously. An example is when in discharge mode, (see Figure 1).

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are
open (15 being common to both contact 16 and 18} contacts 25 and 28 are also normally open but
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry-is of no concern all will stay
the same. The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on
the pump, contacts 15 and 16 are open, with 15 and 18 closed.

In advanced applications this state change may be fed into a logic device to indicate the pump is running
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation
that a change has occurred in the relay.

3.2.2 Contacts 25& 28

Contacts 25 and 28 are used to control pump states. Contacts 25 and 28 are mostly used for turning on
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet
and in charge mode turn on the pump when the bottom sensor is dry.

4 Practical Overview

4.1 Discharge Mode — DIP switch 6 set to “OFF”

fr -~ \‘ - g r
Ground Levet  FTi—TETTITITTETT ]
Gravity ..p MH % - ’1:'3 > Pump e 7@@’?@@ Pump Contactor
Inflow O A A Quitlow
: RN
VPl orm /1
MULTITRODE
Ligulé Lewel
Controt Regy
MWotsl  MiR-2
LI LN
bicbih
1
- —
Power
Figure 1 — Discharge Mode
Figure 1 shows two probes, (PB1 connected to Sran Qm

Lo and FPB2 connected to Hi). The pit is mostly
underground and there is a gravity-fed inlet at the
top left-hand side. The pit is empty with PB1
completely dry. Dipswitch 6 is setto "OFF."

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current
flow. The level starts to rise and covers PB1.

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so
as the water rises it reaches PB2, the relay closes and the pump starts. The level now drops below PB2
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump
stops,

Q-Pulse Id TMSRO Idstallation_AU+US_v1-0-0.doc Activa 3059/2008 PGS 30f 414
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_ MTRIMTRA Installation 8 Troubleshooting

4.2 Charge Mode — DIP switch 6 set to “On”

s = é
i ,rv W{LJ | n T ww

= ) r IEDiEBiEhi] Pump Contactor
: Blajwilulg
(I Iy S go—
AULTTAGDE Note Dip Switch
) - Settings
s Cortiah Retar
Mopsi  MTH-3
L[N
:f" T
e e o
i
; Pt
I : C
s i 2 L Power
Gravity Outtlow i D
Ground Level ; %
Pump intow S
Figure 2 — Charge Mode
Note: “C” fs connected to common bonded earth. The unif will not operate correctly Iif not earthed.
Let's look at the same relay but in a tank that is i © oo

charging (DIP 6 is now on). See Figure 3, where
liquid is being pumped into a tank, and
discharging through a gravity feed, the tank is on

u, N

steel stands "x" metres above the ground

CEICTN S B £

With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped. Water is slowly
fed out from the bottom, and now as PB2 (HI} becomes dry nothing happens,; the water now drops ta
below PB1 {Lo), and the pumps restarts to fill the tank.

The pump will continue to fill the tank until PB2 {HI}, becomes wet again.

4.3 MTRA Relay with Alarm {Discharge Applications Only)

> Coatral Retay

,‘ Muu AR

i 4 —I»‘!WA:
Gl

e
RL—..—u LL ...

To Pump of Ccnfaclor

o2 u‘lxﬁ

\S 14

' PlasticVessel .

Figure 3 - MTRA Operation
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The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output,
and does not have a charge mode. The planned application is to close a contact to illuminate a warning
alarm light. . Various other applications have included introducing a third probe to latch another relay.

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank. (In a plastic vessel a
steel rod must be used to create an earth return in the liquid so probes can function.) PB1, PB2, and PB3
are dry, and the relay power LED is on. When water enters the pit and wets PB1, nothing happens, water
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop.

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3. This
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse
into another device with the common cause to warn human beings that a spill is due to occur. If the
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops
the light from flashing or the foghorn from sounding.

5 Most Common Installation Problems

The relay requires a path between the probes to earth through the liquid. If you are testing in a plastic %
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to

install a separate earth and make sure alt earth bonding comes back to the C terminal. Most probiems

like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring.

Now is the time to check the relay by using “the bridge testing line technique” remember you must
simulate a fluid flow to correctly ascertain a good relay or a bad one. (All DIPswitch settings from 1 to 6
should be off.)

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10
mm on both cables, and join one black end and one red end. Insert the joined ends into C on the relay
box, observing all safe electrical practises. You should have one black wire and one red wire free.

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the
red wire to Lo — nothing should happen (if it does return the relay for replacement or repair*). Now
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the
relay should be returned for repair*).

6 Troubleshooting

| have checked all the DIPswitches and settings

but in discharge mode as soon as the bottom * This is the most common problem encountered with relay set up
sensor gets wet the pump turns on then turns off and commissioning, the probe in the bottom of the tank is wired
almost straight away. into the Hi terminal instead of the Lo terminal.

The installation went fine but now and again the * Check the sensitivity level set on the relay, some times the level is
pump will not turn on even though | am sure the set for foul water but due to changes in the flow the water

probe is wet. becomes grey or clear, try changing the setting from 20KQ to

80K and monitor the results carefully.

» |If you have completed the test schedule for the relay and it passed
All wiring is complete and all DIPswitches have then check the wiring to the sensors - for this is now where the
been checked but the pump will not turn on at all. problem lies or in the earthing arrangements. If possible check
the resistance between the sensor cable and the steel sensor on
the probe to prove a solid connection.

* Please contact your distributor or agent before returning any product for repair or warranty claim.

Mulkitrode

MuitiTrode Pty Ltd—Australia Sydney—Australia MultiTrode Inc—USA
Ph: +61 7 3340 7000 Ph: +61 2 9533 7735 Ph: +1 561 994 8090
Fx: +61 7 3340 7077 Fx: +61 2 9533 7790 Fx: +1 561 994 6282
E-mail: sales@multitrode.com.au Visit www.multitrode.com.au for the latest information E-mail: sales@multitrode.net
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RELAY DUTY CONNECTED FOR ACTIVATION AT SENSOR $4 DEACTIVIION AT
RELAY ALARM CONNECTED FOR SINGLE POINT ACTIVATION AT 210
FIGURE—4

1
—CHARGING
— =DISCHARGING
I ~ingtant actiation
N 1818 28 —20K chmsa vensitivity
NOTE:
Spaets sarthing of
= wsessnay| NOTE:
- Connection shown as common
H / ;bphrboﬂ\pm.m
CHOSEN PP STOP B -1 - ¥
— be cocommodated If required
T PONT(D) <= -2 @0 shown dotted
1 - 3
CHOSEN DUTY PUAS
START SET PONT - 4
-85
H-6
R -7
CHOSEN STANDBY PP
START 3ET PONT -8
-9
CHOSEN LOW ALARM
PONT - 10
MULTITRODE
HMULT TINIORID PROSX

10 SENSOR HULTI TRODE PROBE CONNECTED TO 3 MTR RELAYS SET IN CHARGING MODE
f
RELAY STANDEY CONNECTED FOR ACTIVATION AT SENSOR (8 DEACTIVATION AT #1

RELAY DIP SWMTCH SETTINGS -
ALARM

MuTRODE RELAY 240VAC @R 2) INSTALLATION SHE

CONTROL OF THREE APPUANCES IN A CHARGING SITUATION

ausuN~-

NO1

——SPACING
Smm
MINIMUM

WARNING: Always separate probe cables from power wiring

RELAY PROGRAM FUNCTI

e
5 N2 SENSITIMTY
OFF OFF |1k Q gnosiraiad heida
OF ON |4k Q Addatikaines, Dluted
N OFF |20kQ) 3ulogaSewage efflient
0N ON |BOKQ bontied woter® ™
3 4 5 DELAY ON ACTIVATION
OFF OFF OFF Zero Seconds
OFF OFF ON 2.5 Seconds
OFF ON OFF 5 Seconds
OFF ON ON 10 Seconds
ON OFF OFF 20 Seconds
ON OFF ON 40  Seconds
ON ON OFF 80 Seconds
ON ON ON 160 Seconds

6 MODE

OFF Discharge

ON Charge

-
H -1 |
H - 2
H - 3
:_
4 TERMINAL
H - 5
H - 6
CHOSEN PLMP STOP
PORNT -7
H- 8
H - 9
CHOSEN PUMP START
SET PONT p - 10
SELECT
MUL ODE DESRED LEVELS
TN SENSORED PROSE

ON—OFF CONTROL IN A CHARGING SITUATION

10 SENSOR MULTI TRWE PROBE CONNECTED TO SINGLE
MTR RELAY SET IN DISCHARGING MOODE

RELAY CONNECTED FOR ACTIVATION AT SENSOR #10
%HXATED AT SENSOR #7

o L/
22 o
m Liputd Lowsd
o0 A i m
LAY S :&Hlﬂn—l
w s [~
LOLHIC+ L i ﬁ
= PR
SUPPLY

SINGLE POINT OPERATION IN A CHARGING SITUATION

Ag
%

MULTITRODE

SINGLE SENSORED PROBE

1 SINGLE SENSOR PR

g

WOT ey o]
1y TaxE

Ligéd Loval
-o-mua,

mAY B tiodd HTR-2

K
[OrHTESC L]

0BE CONNECTED TO
SINGLE MTR RELAY IN CHARGING MODE
ACTIVATIM AND DEACTIVATION AT SAME POINT
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MULTITRODE RELAY 240VAC (MTR 2) INSTALLATION SHEET. NO2 RELAY PROGRAM FUNCTIONS

SWICH No
CONTROL OF THREE APPLIANCES IN A DISCHARGING SITUATION %“E.{'"Né; SENSITIMITY
ROGRAMMED Concentrated Aclds,
| g ) :)i 5_@%;?&&0 DUTY, STANDBY ey A O ey e E:‘WT'%E = oFF ofF |1k Q e Akaiines
—instant activation ) ) ! ALARM RELAY SET N CHARGE Acids,Alkdines, Diuted
N 18 1a m —20K ohma wensithity E 3 E geﬂnts‘ é% o ALEAYS off oN |4k Q :E&Sw s;:wem :
Teparats eeriting o . CONNECT TERMNAL age,Sewage effluen
AT S o e s ' ay o N 07 | 20KED fom weie
pumpa, Low conductive liquids,
=T roar "™ -1 j‘:'_ wm?&:ﬂd CONTRaLS CONTRAL ?"u ON oN [BOkQ Purified water
H - 2 as shown dotted i * ——SPACING 3 4 5 DELAY ON ACTIVATION
P Mmmm OFF OFF OFF Zero Seconds
H - 4 TERMNAL OFF OFF ON 2.5 Seconds
75| 2B118 115 1A}
CHOBEN STANDBY PUMP i nF OFF ON OFF 5 Seconds
START SET PONT -8 3 OFF ON ON 10 Seconds
N H - 7 : ON_OFF OFF 20 Seconds
START CET PONT -8 n s L, - ON OFF ON 40 Seconds
CHOSEN PUMD STOP {9 10 CORS CARLE iy ON ON QFF 80  Seconds
T PoNT(s) | ———<<
g - 10 e — ON_ON ON 160 Seconds
o L‘nTROOm 4 —F ——- 1 £ OFF Dischorge
10 SENSOR MULTITRODE PROGE CONNECTED TO 3 MTR RELAYS SET IN DISCHARGING MODE| ] = Powm = Pown = PowR ON Charge
D O TN A Sieon 8 DRSO AL o — - i
RELAY SLARLCONNETED POR SINGLE PONT ACTIVATION AT n n : SPECIFICATIONS
IGURE—4 WARNING: Always separate probe cables from power wiring SENSOR VOLTAGE 12VAG NOMINAL
NO OF OUTPUTS 2 SETS, 1 NO & 1 CHANGEOVER
ON—OFF CONTROL IN A DISCHARGING SITUATION SINGLE POINT OPERATION FOR DISCHARGING CONTACT RATING 5 AMP 250VAC RESISTIVE
RELAY DIP SWITCH SETTINGS CONTACT LFE 10° OPERATIONS

SUPPLY VOLTAGE(+—-10%) gl.o. R%czwwc. 50/60Hz

20k Ohm senaitidty POWER CONSUMPTION  3.4VA (MAX)
g DIMENSIONS mm (Inches) H74(7.78) X Wi4s(1.77)
I F S PP X D114(4.5)
H - 1 e sty inmomcry CONTROLS o
Y TERMINAL SIZE mm (In) 2 X 2.5mm" (0.84"INCH)
H- 2 — MULTITRODE DISPLAY LEDS CREEN- POWER ON
173 e RED-  ACTIVATION
i MOUNTING ARRANGEMENT DIN RAIL OR 2X4mm SCREWS
- 5 (3/18%)
i . - _ |sensmviTy  (oHuS) SELECTABLE VIA SWITCHES
CHOSEN PUMP START 0 1AL ThrE 1K, 4K, 20K, BOK
il -7 3 Uud Lewd e Al |1 Usid Lol
H- & Hinry \ ' y, o MODE SELECTABLE VIA SWITCHES
4 Modd I nm—q CHARGE /DISCHARGE
PP STOP i e MULTITRODE iR DELAYS (SECS SELECTABLE VIA SWITCHES
CHOSEN
SN PP K - 10 SNGLE SENSORED PROGE s ) 23, 5, 10, 20, 40, B0, 160
WORKING TEMP C{F) MINUS 10° C g+14- F)
MULTITRODE PLUS 60° C (140" F)
MAT JENISED PROIE

10 SENSOR MULTI TRODE PROBE CONNECTED TO SINGLE K ; S LA ST — ROORD WH PR
MTR RELAY SET IN DISCHARGING MODE MR | 1 SINGLE SENSOR PROBE CONNECTED TO aPmY i (o) et [ G e Ty o
RELAY CONNEGIRD FOR ACTIVATION AT SENSOR §7 | SINGLE MR RELAY IN CHARGING MODE LY "
DEACTIVATED SOR #10 ACTIVATION AND DEACTIVATION AT SAME POINT

PIGURE-S
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) r)s MTR-DC WIRI] DIAGRAM O T e ser RELAY PROGRAM FUN WS
= EF o

MODE,

3 H NQ
.CONTROL OF THREE APPLIANCES IN A DISCHARGING SITUATION VSt #2s w0 28 SpcH 8 SENSITIVITY
[ FEAY P SWIGH SETINCS ———————) ;gRHH(':‘: U?_R ré.?.‘ﬁ'[ NAAILARMS ALWAYS CONNECT ] 2
ngs;nocnmuzo FOR ?-T-Amﬂi ALARM ofF  off | 1k Q Concentrated Acids,
-Di! DUTY, STANDBY o] 0 . . .
Separote eorthing of tonk -|nss§;:( E(I;,:.'Suuon N 2 EC:R! ]2 NOTE: ?OEEEQRATE SENSOR MUST BE USED Minerals, Alkalines
usuolly unnecessory —20k Ohm sensitivity 3 (OFF] 3 [OFF| CH PROBE |NPUT. N T N
; % 4 b3 UNDER NO CIRCUMSTANCES OFF ON 4k Q A<:|ds,AIk0I|nes, Diluted
: S8 |CONNECT HI OR LO TERMINALS TOGETHER. brine,Sea_water
DUTY STANDE G Sullage,Sewage effluent
CHOSEN HIGH ALARM - _—L: PUMP PURP —‘T‘:" ON OFF 2Ok Q Towng water :
SET POINT -2 CONTROLS CONTROL CONTROL
Low conductive liquids,
) i T_I_J__ _L==ﬂ= ON oN | 80kQ Purified water
s @ “ﬁﬁ@@ . @ 3 4 5 DELAY ON ACTIVATION
CHOSEN STANOBY PUMP -6 TERMINA = | i | | : OFF OFF OFF Zero Seconds
. .
crosen our euwe e o e SALRIE BlZB LR IISIE | | (pel 28 I T 1E OFF_OFF ON 25 Seconds
! -9 2 KX MULTTRODE || | | a0 MuLTTROOE || ([ mero - wuLniTRODE OFF ON OFF 5 Seconds
gg?SPEONms(USl;P sToP __< -0 3 SENS. A 1 Uquid Level SENS, A 1 Liquid Level SONS, A 1 Liquid Level
: el (2 Conva Reoylll llsaa el 2 convol Reioyll] llls2si 8| |2 contt Retay OFF ON ON 10 Seconds
\_.,__/ 2 oaaYs ; Model MTR-S e8| o Model WIR-3 o] s uoce WIR-5
 MuTTROOE ! [zooe | [1Bae s romme | |(BAEL 18 rZewe ON OFF OFF 20 Seconds
MULTI SENSORED PRO J—— " BY OFF LO] HII(,*I +| = LOTHIIC*[ +T = LTOTHICHT +T = ON OFF ON 40 Seconds
CORE CABLE ° | 757 o ON ON OFF 80  Seconds
SELECT @ ') g‘_ 1N NI
DESIRED LEVELS ‘ I —=T— ON ON ON 160  Seconds
L T T 6 MODE
10 SENSOR MULTITRODE CONNECTED 70 3 MTR RELAYS SET IN DISCHARGING MODE = PowER =  powER =  power . -
RELAY DUTY CONNECTED FOR ACTIVATION AT SENSDR #8 DEACTIVATION AT §#10 SUPPLY SUPPLY SUPPLY . OFF Discharge
RELAY STIANDBY CONNECTED FOR ACTIVATION AT SENSOR #6 DEACTIVATION AT 10
RELAY ALARM CONNECTED FOR SINGLE POINT AT SENSOR #1 ON Charge
FIGURE—1 WARNING: Alwgys separate probe cables from power wiring SPECIFICATIONS
SENSOR VOLTAGE 12VAC NOMINAL
ON~OFF CONTROL IN A DISCHARGING SITUATION SINGLE POINT OPERATION FOR DISCHARGING
NUMBER OF OUTPUTS 2 SETS, 1 NO & 1 CHANGEOVER
RELAY DIP SWITCH SETTINGS
RELAY OIP SWITCH SETTINGS CONTACT RATING 5 AMP 250VAC RESISTIVE
RELAYS PROGRAMMEO FOR
~Discharging 5
RELAYS PROGRAMMED FOR ~Instant activotion CONTACT LIFE 10" OPERATIONS
-Oischarging /ﬁ ~20% Ohm sensilivity
Ok Bnen sensivity POWER SUPPLY or 2ovaC :é: 20% 2% im.g:g;
__1 CONTROLS DIMENSIONS mm H74 X W45 X D114
__l_ PUMP — —1— Separote corthing
! tank usuall
-1 — — Separate earthing of CONTROLS HIGH ALARM Q 3“"‘“!550'7 4 TERMINAL SIZE mm 2 X 2.5mm?
.2 tank ysuclly unnecessary SET POINT
-3 PROBE MULT == DISPLAY LEDS GREEN - POWER ON
- s RED - ACTIVATION
4 CORE CABLE @ ?_51‘281 1611511
: 3 A= 1 eOmm " — MOUNTING ARRANGEMENT DiN RAIL OR 2X4mm SCREWS
6 TERMINAL 25l 28116 158 Foasl MULHTRODE
CHOSEN PUMP START -7 V"O’“,’P‘ — meal Uquid L;vﬂ
SET POINT - | oy MULTTROCE EusB| |2 Conlrol Relay SENSITIMITY (OHMS) SELECTABLE VIA SWITCHES
' TARD Uit Lera DELAY @ suwd MTR-5 1K, 4K, 20K, 80K
-9 § 245 8|  Conra Rﬂnyﬂ \ / Biie
CHOSEN PUMP STOP -0 H oear im. WR-§ LOTHI [c *[ I - MOOE SELECTABLE VIA SWITCHES
SET POINT 2 s [__‘_ MULTITRODE SINGLE I CHARGE /DISCHARGE
MULTITRODE 7 o LOTHIC [+ = SENSOREO PROBE ( ) s .
MULT SENSORES PROBE 8 T i DELAYS (SECS ELECTABLE VIA SWITCHES
S OFF I A 2.5, 5, 10, 20, 40, 80, 160
' @@ q 510, 20, 40,
{ = .
= = POWER WORKING TEMPERATURE C MINUS 10° C
SELECT _[ T suppLy PLUS 60" C
DESIRED LEVELS
=  power 1 SINGLE SENSORED P PH (07) 3808-4011 |FOR MULTITRODE PTY LTD
10, SENSOR MULTIRODE PROSE, COMECTED To SIGLE TR R N ARG, WOBE SESmATon i (67 3506-60n [TTE *MIR-DC WRING DIAGRAWS 7 OF 2
RELAY CONNECTED FOR ACTIVATION AT SENSOR §7 OEACTIVATION AT SAME PQINT, DESIGNED BY REV. 2.3]SCALE NTS
DEACTIVATED AT SENSOR §9 MULTI TRODE [cHeckep ¢. EATON DATE__ FEB 93
ORAWN BY JAN PARKINSON |DRAWING # 9792
FIGURE -2 FIGURE-3 Designed & Manufactured By MULTITRODE Pty. Ltd. BRISBANE, AUSTRALIA
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MTR-DC WIRING DIAGRAM

RELAY PROGRAM FUNCTIONS

12 LW ALARM RELAY SET IN CHARGE MODE
B USE f25 AND §28. ’ SWITCH Ne
, CONTROL OF THREE APPULIANCES IN A CHARGING SITUATION SETTING SENSITIVITY
N 16 28 RELAYS PROGRAMMED FOR RELAY O SITCH SETTHGS $gRHIHII?lHPU9I'RTELgmNN_ 5 ALWAYS CONNECT 1 2
T TAmaNG Duly, STANOBY  gyry 1k Q Cancentrated Acids
) R ectivots 1 [oN] NOTE: A SEPARATE SENSOR MUST BE USED OFF  OFF - : !
Seporele conting of ok ——) 30 0nm sensitiy 2 O] FOR EACH PROBE INPUT. Minerals, Alkalines
N g a4 * UNDER NO CIRCUMSTANCES ofF on |4k Q Acids,Alkalines, Diluted
& [on] CONNECT HI OR LO TERMINALS TOGETHER. brine,Sea water
1 Low Sullage,Sewage effluent
Gloseu une 1o ——<0 ; = &itmo. ov  OFF | 20k () Town water
Low conductive liquids,
-3 ON ON fe
CHOSEN DUTY PUMP - s l Lﬂ= s 8Ok Q Purified woter
START SET POINT - s @@ @ @ 3 4 5 DELAY ON ACTIVATION
i T d e | By i OFF OFF OFF Zero Seconds
-7 : 2512811615118 2512811811518 25(28116 15118 OF| 25
S ser pomt T MP -8 . DUTY OFF Ao 7 — L0 L7 O mm T OFF OFF ON . Seconds
-9 2 P Oeerr 5”%:‘2?35 WA e it Lo h] AT Cary e Lo OFF ON OFF 5 Seconds
R s g Bl el gl LTl Igal i, ] OFF_ON_ON 10 Seconds
w S oaave| |4 Modsl MTR-5 oaava| |4 yode MR- 0aavs | 1% youe wrRS
5 e =R S ON OFF OFF 20 S d
MULTI TRODE ? STANDBY ON BB [24vDC s [ 24voC &GoE| s [2avoC | econds
MULTI SENSORED PROBE g oW A LOT HIIC ] +7 — r LOTHIIC [ + T — IOTHITC+[ +1 — ON OFF ON 40 Seconds
eoome yun 4 1 DT ON_ON OFF 80 Seconds
DESRED LS T | ON ON ON 160  Seconds
= | ] — — 6 MODE
10 SENSOR MULTITRODE PROBE CONNECTED TO 3 MTR RELAYS SET IN CHARGING MOOE - POWER d POWER = POWER
RELAY DUTY CONNECTED FOR ACTIVATION AT SENSOR §4 DEACTVATION AT i SUPPLY SUPPLY SUPPLY OfFF Discharge
RELAY STANDBY CONNECTED FOR ACTIVATION AT SENSOR §8 DEACTVATION AT 2
RELAY ALARM CONNECTEO FOR SINGLE POINT ACTIVANIDN AT SENSOR #10 ON Chorge

FIGURE -4 WARNING: Always separote probe cobles from power wiring MTR DIMENSIONS IN mm.
ON—~OFF CONTROL IN A CHARGING SITUATION SINGLE POINT OPERATION IN A CHARGING SITUATION l 114.0 |
RELAY DIP SWITCH SETTINGS l _—‘
RELAY DIP SWITCH SETTINGS RELAYS PROGRAMMMED FOR
—Chorging ! [ON)
RELAYS PROGRAMMMED FOR Zinstant activetion 2
—Charging ~20k Onm sensitivity 3 [OFF]
~Instont octivation 4 [OFF]
-20%x Ohm sensitivity { \ 5 {OFF]
6 Lonl “_‘ 6.0 0
DUTY '
gl el
__|_ COPN‘{'ng = -_?:::r:;iof);d:‘r‘\’:\gecisury ,_[\
-1 =T :Sep:rote ﬁor\hing of e o
-2 lank usually unnecessory ' ’- 1
-3 I === @ EE '- 45.0 ’-l
A PROBE MULTH - i
+ CORE CABLE @@@ 25128116 11518
.5 | o | oarsy s
-~ B TESI;MINAL 25 2BI16 [15 11 2O yy MULTITRODE %g‘
. RIP LT O roan Toe” e —3 Liquid Level 5 -
o e STP o7 { O LR LOW ALARM —-—j g2 |, °°
; ! A;z:mA DH“' Liquid Level SET POINT nu:\rn ;uoau NTR-%
-9 2 [ ZleniRdayI Enst s [2evoC | 60.0 ° ° 74.0
CHOSEN PUMP START - 10 H oarral |3 mosa umes LOTHITC I +1 =
SET POINT : Y — MULTITRODE SINGLE I 1
— 8 oFF [COTHITC T S T = SENSORED PROBE 3
MULTI SENSOREQ PROBE 4 — == | = 28
il - T ekl |
=  POWER =
OESIRED LEVELS J _L l I SUPPLY 35.0
=  POWER
SUPPLY PH  (07) 3goa-40m1 | FOR MULTITRODE PTY LTD.
TR R Oe oo NECTED TO SINGLE 1 SINGLE SENSORED PROBE CONNECTED TO SINGLE Fax_(07) 3808-0on | TIME MTR—DC WIRING DIAGRAMS 1 OF 2
RELAY CONNECTED FQR ACTIVATION AT SENSOR #10 MTR RELAY IN CHARGING MODE. ACTIVATION AND DESIGNED BY REV. 2.3 [SCALE NTS
DEACTVATED AT S<3R 7 DEACTIVATION AT SAME POINT. MULTI TRODE [“crecken Jcmm%/g%agw BSTE FEB 9997 .
DRAWN BY AWING 4 g
FIGURE-5 A FIGURE-6 r [Designed & Manufactured By MULTITRODE Pty. Lid. BRI + AUSTRALIA
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INSTRUCTION SHEET

1. PREPARATION
- DANGER:
r

Slectrical shock or bumn hazard. Qualified personnel
should only install this product. Failure to lockout electrical
power during installation or maintenance can result in fatal
electrocution or severe burns. Before making any connections to
this efecincal panei please ensure that power has been removed
from all associated wiring, electrical panels, and other electrical
equipment.

/ Y\ caurion NOTES:

1. The installation of this Transient Discriminating Surge Diverter
(TDS) should follow all applicable national electrical codes.

2. Check to ensure that the power frequency line voltage does
not exceed the maximum continuous operating voltage (Uc) of
the TDS.

3. Prior to installation, ensure that the TDS is of the correct
voltage, current, and frequency.

4. The ground (earth) terminal must be connected fo a low
impedance earth (<10 ohms) for comrect operation.

5. Do not perform a “Flash Test” or use a Megger fo test circuits
that are protected with these TOS units. This may damage the
TDS(s) and affect the insulation readings being performed.

6. Follow all instructions to ensure correct and safe operation and
observe nationally recognized codes of authonities having
Jjurisdiction.

7. Do not attempt to open or tamper with the TDS unit in any way
as this may compromise performance and will void warranty.

PRODUCT SERIES

TDS 150-1SR-xxx
TDS1100-1SR-xxx
TDS150-2BR-xxx
TDS50-120/240
TDS350-xxx-xxx

8. This device features an intemal protection that will disconnect
the surge protective component at the end of its useful life but
will maintain power to the load — now unprotected.

2. INTRODUCTION

The Transient Discriminating Surge Diverter (TDS) series has been
designed to provide various modes of protection to different power
distribution systems. For example:

» TDS150-1SR and TDS1100-1SR provide one mode of
protection to single-phase power distribution system

*  TDS50 provides multi-modes of protection to a split phase
distribution system

= TDS150-2BR provides multi-modes to a single phase
distribution system

= TDS350 provides one mode of protection to a three-phase
distribution system.

Units can be connected {L-N), (L-G} or (N-G) depending on the
type of power distribution system.

Muttiple TDS units can be used to provide multi-modes of
protection or to protect three-phase distribution systems.

TDS units are available with maximum continuous operating
voltages (Uc) of: 170V, 275V, 320V and 610V for the protection of
distribution systems with nominal RMS voltages of 120Vac,
220Vac, 240Vac and 480Vac, respectively. TDS units may also be
used to protect DC power systems — ref. Table 1.

HAZARDOUS VOLTAGES EXIST INTERNAL TO THE TDS. THIS UNIT SHOULD BE INSTALLED AND SERVICED ONLY BY QUALIFIED PERSONNEL IN CONFORMANCE WITH ALL GOVERNING CODES, AND

INSTRUCTIONS.

1. The power supply to the TDS should shways be tumed (and Tocked) OFF before the unit is accessed for iy reason.

2P Wlation. ensure tha the TDS is of the comect voltage, cuncra, phasing. and frequency fos the applicable rating of the power disuibution system.
IV aums must b foliowied 1 ersure proper and safe opcration of the TOS.
4 rk How instructions or warnings muy resull in bodily injury, propenty damage. equipment dzmage. or ineflective protection.

DANGER: Electrical shock or bum hazard. Istatasion of this TOS shoutd ondy be made by qualified personmcl. Faihwre 10 Jockou clectiical power during instaltation or mainiensnce can result in (a3l clectrocution, severe burms, or ather
injurics, Before working with or making any connections 10 this clectical pancl. be sure that pow er has been removed from all associated wiring. clectrical pancts, nd other clectrical cquipment,

CAUTION: Check 1o make Sur¢ Jine vohage docs not exceed TDS voliage fequirement.

CAUTION: This wnit musi be installcd in conformance with sl governing codes and instruciions, and mus: he insialled on the load side of the main overCurment protection,

Diagrams ase for reference ondy. ey aic ive of typical

WARNING

and arc only 1 be used for refertnce.

1. ERICO prodcs shall be instalicd snd wed only 2 indicated in ERICO produt instruction shects and training attcrials. Instruction sheets are mvailable a wiww 57 givp and from your ERICO cusiomer service representative.
2. ERICO produts must never be used (or 2 purposc other than the purpase for which they wete designed or in & mnnct thal exvecds specificd load ratings.

3. Al instructions must be gompleicly fotiowed o easure proper and safe insialtasion snd performance.

3. tmproper installaion. misusc. misapplication o othet failure 1 completety follow ERICO’s instructions and wamings may ¢ause pioduct malfunction, property damage. serious bodity injury and death.

SAFETY INSTRUCTIONS: All govetming codes mnd regutations and those required by the job site st be observed. Always use #ppropeiate safety equipmcr such & exe protection, hard hat, and gloves as appropriate 1o the applicaiion.

Copyright®2009 ERICO International Corporation. All rights reserved.
CADDY, CADWELD, CRITEC, ERICO, ERIFLEX, ERITECH and LENTON are registered trademarks of ERICO International Corporation

4 TECHNICAL SUPPORT: IPCR1501 REV. 4
= www erico.com
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INSTRUCTION SHEET

3. QUICK INSTALLATION OVERVIEW
Please fallow the sequence indicated:

1.  First, ensure that power is removed from the area and the circuits to be
connected.

2. Install earth leakage protection (RCD) if appropriate or where required
by national codes and authorities having jurnsdiction. Note: When
connecting surge protection L-G it is preferable to install the device
befgre the RCD to avoid “nuisance tripping” which may occur when the
SPD operates.

3. Connect wiring to the two primary terminals indicated.

4. Connect the alarm terminals if remote monitoring is required.

5. Apply power and observe comect operation of the TDS and status
indication is not tripped.

4. MOUNTING

TD<« =ra designed to clip to 35mm {top hat) DIN rails (standard EN50022)
sel norizontal position with the TDS securing clips towards the bottom
of and the label text facing the correct way up.

NOTE: TDS modules must be installed in an enclosure or switch board
panel in such a way that:

*  Thelocation of this enclosure prevents the temperature of the TDS
unit(s} from exceeding its maximum specified rating.

«  Adequate electrical and safety protection is provided by the enclosure
to all exposed terminals.

*  The location and type of enclosure meets the specified environmental
requirements and prevents the ingress of moisture and water.

. The indicator status of the TDS can be readily inspected.

5. ELECTRICAL CONNECTION

When connecting the TDS on the input side of the distribution pane) wiring,
it is usual to wire the TDS L-N (L1, L2, L3 to N on 3 phase systems). When
connecting the TDS to the output side of the panel wiring, it is usual to wire
it L-PE/PEN.

. On TN-C networks, three TDS units are required. L1, L2, L3 should be
protecied to PEN.

. On TN-S networks, four TDS units are required. L1, L2, L3 should be
protected to N, and N should be protected to PE.

. On TT networks, three TDS units and a SGD unit are required. L1, L2,
L3 should be protected to N using the TDS units, and N should be
protected to PE using the SGD unit,

. On IT networks, four TDS units are required. L1, L.2, L3, N should be .
protected to PE using 440V TDS units on a normal 230V system.

*  Onthe TDS1100 series, a "Kelvin® type connection can be made using
separate input and output terminal pairs. This configuration helps
reduce the effects of lead length. The maximum load current under
such a configuration should be fimited to 125A.

6. G
T connecting wiring should:

. Be as short as possible - not exceeding 300mm (127).
¢ Avoid sharp bends >100mm radius is recommended.
. Have the conductors twisted together where possible.

. Terminals will allow connection of 25mm? (#4AWG) multi-strand wiring
or 35mm? (#2AWG) solid - ref. Table 1. The wire insulation should be
stripped back 8mm (5/16").

7. RESIDUAL CURRENT DETECTORS (RCD)

When an RCD is used, it is preferable that the TOS modules be installed
prior to {upstream of) this device to avoid nuisance tripping which may occur
during transient activity.

i\h TECHNICAL SUPPORT:  IPCR1501 REV. 4
=4 www.efico.com
=

Q-Pulse Id TMS1013

8. FUSING AND ISOLATION

Overcurrent protection must be installed in the upstream circuit of every
TDS unit if the mains supply is > 100A. This is to provide protection to the
TDS, the load and the winng in the case of a {ault — ref. Table 1 for suitable
fuse ratings.

NOTE: Qperation of this aver-c-urrenl protection under excessive surge
conditions may occur removing protection from the circuit. The Remote
Status contacts should be monitored for this possibility.

9. STATUS INDICATION

TDS modules incorporate an internal thermal disconnect element, which
automatically disconnects the varistor from the network in the event of a
thermal overload. Should the internal disconnect operate, a red flag appears
in the transparent window of the Status Indicator(s) on the front of the TDS.

10. MAINTENANCE & TESTING

Before removing a TDS module from service, ensure that the power has
been removed and if possible “locked out”. Qualified personnel should only
undertake replacement of TDS modules. Repiacement piug-in modules are
available,

NOTE: It is very important to ensure that the new module is of the same
type and voltage as that being replaced.

NOTE: TDS units should be inspected periodically, and also following any
periods of lightning or transient voltage activity. Check the Status Indicator
and replace the moduie if required.

11. REMOTE STATUS

The TDS provides remote status monitoring via voltage-free contacts.
Failure of the TDS is signified by the N/O contacts (11,14) opening and the
NIC contacts (11.12) closing. Ensure that the voltage and current ratings of
the contacts are not exceeded.

NOTE: Depending how the TDS contacts are used, loss of power to the
TDS may be incorrectly interpreted as a failure of the TDS module itself,
Visual inspection of the Status Indicator Bag(s) is required to clarify this
situation.

Table 1. TDS operating specifications

Max. continuous operating
voltage, Uc (AC)

170, 275, 320,610 Vac

(Important: ensure correct TDS is
selected, Uc must be higher than
power frequency voltage).

Main terminals - wire cross | multi-strand 25 mm’ g#4AWG)
section / backup fuse (single-strand 35 mm*(#2AWG)) /
max. 125 AglL

Remote status contacts 0.5A /250 VAC; 3 A7 125 VAC

1.5 mm? wire cross section

Active 10/12/2014
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ERICO

TRANSIENT DISCRIMINATING FILTER

INSTALLATION INSTRUCTIONS

1. PREPARATION

DANGER: Electrical shock or burn hazard.
Installation of this Transient Voltage Surge
Suppressor should only be made by qualified
personnel. Failure to lockout electrical power during
installation or maintenance can result in fatal
electrocution or severe burns. Before making any
connections to this electrical panel be sure that power

has been removed from all associated wiring, e/eqtricq/‘-

panels, and other electrical equipment.

/N

/_'_\ CAUTION NOTES:

1. The installation of this Surge Protector should follow
all applicable electrical codes, such as the National
Electrical Code, or the Canadian Electrical Code.

2. Check to make sure line voltage does not exceed
Surge Protector voltage requirement.

Prior to installation ensure that the TDF is of the
correct voltage, current, and frequency rating for
your application.

4, The earth terminal must be connected to a low
impedance earth (< 10 ohms) for correct operation.

5. Do not perform a iFlash Testi or use a Mega-Ohm
Meter (Megger) to test circuits that are protected
with TDF modules. Damage may occur to the TDF
modules.

6. Follow all instructions to ensure correct and safe
operation. »

7. Do not attempt to open or tamper with the TDF units
in any way as this may compromise performance
and will void warranty.

2. INTRODUCTION

Transient Discriminating Filters (TDF) are packaged in “DIN 43
880" profile enclosures for simple installation onto 35mm DIN
rails. They can be selected for use on distribution systems with
naminal RMS voltages of 120Vac or 240Vac at frequencies of

MODEL NUMBER
TDF-3A-120V
TDF-10A-120V
TDF-20A-120V
TDF-3A-240V
TDF-10A-240V
TDF-20A-240V

50/60Hz. The 120Vac unit also operates on nominal 125Vvdc
supplies.

3. QUICK INSTALLATION OVERVIEW
Install in the following manner:

1. Ensure that power is removed from the area and the
circuits that will be connected.

Snap lock the TDF module to the DIN rail.
Install the appropriate upstream overcurrent protection.
~=Eonnect wiring-to.the indicated i/p.and o/p terminais.

Apply power and observe correct operation of the Status
Indication, and alarm facilities if provided - see Section
1.

O b N

4. PROTECTION CONCEPTS

To optimize effectiveness of the TDF protection, the
unprotected and protected wiring should be separated. Wiring
from the exposed transient source to the TDF should be
considered unprotected and kept approximately 12" (300mm)
from all other wiring wherever possible. Wiring on the
equipment side of the TDF should be considered protected.

The separation of protected and unprotected wiring is
recommended to minimize the risk that transients conducted
on unprotected wiring may cross couple onto protected circuits,
and diminish the level of protection available from the TDF
module.

The terminais on the TDF module are labeled “INPUT/LINE"
(unprotected side) and “OUTPUT/LOAD" (protected side)
assuming that the source of the transients is on the input side
of the TDF module.

For applications where the transient source is on the load side
of the TDF module, the TDF should be reverse connected with
the INPUT/LINE terminals connected to the load side, toward
the source of the transients.

www.erico.com
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ERICO

TRANSIENT DISCRIMINATING FILTER -~ -

INSTALLATION INSTRUCTIONS

5. MOUNTING

TDFs are designed to clip to 35mm DIN rails (standard
ENS0022). Unless otherwise mechanically restrained, use
horizontal DIN rails with the TDF module spring clips to the
bottom and the label text the correct way up.

NOTE: TDFs must be installed in an enclosure or panel that:
¥ prevents the TDF unit temperature from exceeding
122 F (50 C)
i provides adequate efectncal and safety protection
i pravents the ingress of moisture and water
i affows TDF status indicators to be inspected

6. GROUND FAULT CIRCUIT INTERRUPTION (GFCI)

Where GFCIl protectors (RCDs/ELCBs) are used, it is
preferable that the TDF modules be installed prior to these
devices (i.e. upstream). If this is not done, nuisance tripping of
the GFCls may occur during transient activity.

7. CONDUCTOR TERMINATION

Each TDF terminal is designed to accept wire sizes from 10 to
18 AWG (1.5mm? to fimm?) solid or stranded conductor. The
wire insulation should be stripped back 5/16" (8mm).

NOTE: Do not use greater than Sinlbs (1Nm) of torque when
tightening the terminals. For UL compliance, where fwo wires
may need to be terminated info one terminal, the permissible
wire size is 1BAWG each,

8. FUSING AND ISOLATION

Overcurrent protection must be installed in the upstream circuit
of every TDF to provide protection to the unit itself, the load
and the wiring in case of fault situations. The current rating of
the breaker or fuse used should be determined according to
below. However, the current rating should be less than the
rating of the wiring. For example, if a 20A TOF were instalied in
a circuit with wiring that can carry 15A, then a 15A overcurrent
device must be installed upstream to protect both the TDF and
wiring from overload.

MAX FUSE SIZES: IDF RATING FUSE RATING
3A 4A
10A 10A
__20A 20A

9. STATUS INDICATION

TDF modules have a single Status Indicater on the front panel.
When power is applied and full surge capacity is available, the
Status Indicator will be illuminated. Should power be applied
and the indicator fail to illuminate, the TOF should be replaced,
as optimum protection is no longer provided.

10. MAINTENANCE & TESTING

Before removing a TDF medule from service, ensure that the
power has been removed from the module. Replacement of a
TDF module should only be undertaken by qualified personnel.

NOTE: TDF units should be inspectad perodically, and also
foliowing any periods of lightning or transient voltage activity.
Check the Status Indicator and replace the module if it is not
ifluminated as detailed in Section 8 STATUS INDICATION.

11. DINLINE ALARM RELAY {DAR)

The TDF status monitoring circuit which provides the visual
Status Indicator, also provides a low voltage opto-coupler
alarm output circuit. Should voltage free alarm contacts be
required, the ERICO Inc, DINLINE ALARM RELAY (DAR)
should be used.

The DAR medule provides a fully isolated dry contact alarm
output. One DAR can be used per TOF, orup to 16 TDFs can
be connected in series to one DAR to provide a common dry
contact alarm output,

Ensure that the voltage rating of the alarm wiring is rated ir
accordance with the other voltages present in the equipment.
This would nermally be the same voltage rating as that used for
the TDF medule input wiring.

It is recommended that the DAR unit be powered from the
output/load side of the TDF being monitored, however the DAR
can be powered from other circuits. This allows for example,
one DAR unit te be connected to separate TDFs which are
protecting a three phase circuit.

NOTE: Depending upon the usage of the DAR output contacts,
faiture of power to the DAR may be interpreted as a failure of
one or more TDFs. Visual inspection of the DAR and TDF
Status Indicator is required to clarify this situation.

12. USE OF OTHER INTERFACES

ERICO, Inc. DAR units are recommended for the interfacing of
equipment to the TDF opto-coupler alarm output circuit. The
direct connection of other equipment to the TDF opto-coupler
alarm output circuit may not provide sufficient isolation or
exceed the opto-coupler specifications. This may damage the
TOF and/or the connected equipment. Warranty may be voided
ungder such circumstances. However, the specifications for TDF
alarm output has been provided for those who desire to use the
TDF opto-coupler output directly.

The TDF alarm opte-coupler output is available on terminals 3
and 5. Terminal 3 is the positive and 5 is the negative side.
This output is an open collector transistor output of the opto-
coupler. When the opto-coupler is driven on, it should be
arranged to have 2mA flowing through it. For use with 24vdc
circuits, a 12kQ) current limiting burden resistor is required. For
use with 12Vdc circuits, a 5.6k current limit resistor is
required. For use with Svdc circuits, a 2.2k2 cumrent limit
resistor is required.

NOTE: in connecting to the TDF opto-coupler alarm output, do
not reverse the +/- comnnections or exceed the maximum
permissibie ratings (30Vdc) as damage may occur.
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ERICD

DINLINE ALARM RELAY (DAR)

INSTALLATION INSTRUCTIONS

1. PREPARATION

DANGER: Electrical shock or burn hazard.
Installation of this device should only be made
by qualified personnel. Failure to lockout
electrical power during installation or maintenance can
result in fatal electrocution or severe burns. Before
making any connections be sure that power has been
removed from all associated wiring, electrical panels, and
other electrical equipment.

,
AN

CAUTION NOTES:

1. Theinstallation of this~device ShHourd Tollow &l
applicable electrical codes, such as the National
Electrical Code.

2. Check to make sure line voltage does not exceed
DAR275V voltage ratings.

3. Follow all instructions to ensure correct and safe
operation.

4. Do not attempt to open or tamper with the DAR in

any way as this may compromise performance and

will void warranty. No user serviceable parts are
contained.

2. INTRODUCTION

Selected DSD, TDS & TDFDINLINE Surge Protection Devices
include status monitoring circuits which provide visual status
display of device capacity. They may also provide a low
voltage opto-coupler alarm output circuit that can be connect
to the DAR to provide potential free (Form C) change-over
contacts. The DAR alarm contacts may be used to provide
output to exernal alarm systems orremote monitoring circuits.

One DAR can be.used per DSD/TDS/TDF opto-coupler alarm
or up to 16 DSD opto-coupler alarms can be connected in
series to the one DAR to provide a common output. It is
recommended that the DAR be powered from the same power
circuit that feeds the device(s) being monitored, however the
DAR can be powered from other circuits. This allows for
example, one DAR unit to be connected to separate SPDs tha
are potecting a three phase circiit.

MODEL NUMBER
DAR 275V

Note. Depending upon the usage of the DAR output contacts,
failure of power to the DAR may be interpreted as a failure of
one or more of the SPDs being monitored. Visual hspection of
the DARand SPDs staus dsplays would deermine this.

3. MOUNTING

The DAR is designed to clip to 35mm (top hat) DIN rails
(standard EN50022). Unless otherwise mechanically
restrained, use horizontal DIN rails with the DAR module
spring clps b the tottom and the hbel text the correct way up.

NOTE: The DAR must be installed in an enclosure or panel
that:

~-—prevents-the-DAR temperature from-exceeding-  ~——-——- -

131°F (55°C)
+ provides adequate electrical and safety protection
« prevents the ingress of moisture and water

» allows DAR status indicators to be inspected

4. ELECTRICAL CONNECTION
The interconnecting wiring should:

e be of size #10 to #14 AWG (2.5mm?2 to 6mm?) solid or
stranded conductor.

The wire insulation should be strigped back 5/16" (8nm).

e NOTE: Do not use greater than 9inlbs (1Nm) of torque
when tghtening he terminals.

CONNECTION TO TELECOMMUNICATIONS NETWORKS

The DAR is approved for use in Australia where the alarm
contacts may be connected to private lines or building cabling
associated with the telecommunications network. NO direct
connection to the public swtched nework stould be made.

WWw.erico.com
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ERICO

DINLINE ALARM RELAY

INSTALLATION INSTRUCTIONS

5. INTERCONNECTION

When connecting the DAR to a single opto-coupler output the
+ terminal of the SPD should connect to the + terminal on the
DAR. The —terminal shouid canect tothe -- teminal.

To transient

r I 9]

equipment

Voltage free contacts

Opto-coupler output .
To remote atarm circuit

+/- terminal ©nnections ae mlarity sensitive. Do nd reverse.

6. FUSING AND ISOLATION

Overcurrent potection must be nstalled nthe wpstream circuit
of the pwer supply to tre DAR to govide potection to he unit
itself and he wiring in case d fault conditions.

The fuse rating should be based on the wiring size used to
connect to the DAR Ph & N terminals. Australian regulations
AS3000-1991, Table B2 specifies the foliowing upstream
protection br shgle phase circuits, wnenclosed n ar.

Cable Size HRC Fuse or CB Rewirable Fuse
1.5mm? 16A 12A
2.5mm’ 20A 16A
4mm? 25A 20A
6mm? 32A 25A

When connecting the DAR to multiple opto-couplers the opto-
couplers should be connected in series with + terminal of one
connected to the — terminal of the next. The DAR + terminal
should connect to + SPD terminal at one end of the series
connection and the — DAR terminal connect to the ~ SPD
terminal & the a¢her erd d he series connection.

o0d]

Voltage free contacts

Up 10 18 connections per DAR modute

+/- terminal ©nnections e plarity sensitive. Do nd reverse.

Q-Pulse Id TMS1013

5. STATUS INDICATION

| |/ ’ | X

ISTATUS

n
10 DSD has been emoved | Pratection tatus unknown
EXPLANATION | Normal (green) indicator ON| Normal (green) indicator OF F Normal ) indicator O

Red indicator ON Red indicator OFF
Relay is de-energised Relay is de-onergised
Powor is supplied Power is OFF

Red indicator OFF
Rolay is energised
Powor is supplied

Where overcurrent protection of the appropriate rating or
smaller is already fitted in the upstream circuit, overcurrent
protection at the [AR will not ke equired

6. MAINTENANCE & TESTING

Before removing a DAR unit from service, ensure that the
power has been removed. Maintenance, testing and
replacement should only be wndertaken by qulified pgrsonnel.

Testing of a DAR unit which is connected to a fully functional
DSD unit can be accomplished by removing power to the DSD
only. The DAR Status indication and output contacts should
alter from the Namal b Fault candition.

Testing of the DAR unit alone may be accomplished by
disconnecting the + / -connections to the unit. When power is
applied the DAR “Fault” Status Indicator should be illuminated.
By connecting the + / - terminals together, the “Normal” Status
Indicator should be illuminated. The output contacts should
alter to he appropriate state.

7. USE OF OTHER INTERFACES

Only DAR units are recommended for the interfacing of
equipment to the DSD, TDS & TDF opto-coupler alarm output
circuit(s). The direct connection of other equipment to these
opto-coupler alarm outputs may not provide sufficient isolation
or exceed the opto-coupler specifications. This may damage
the SPD and/or the connected equipment. Warranty may be
voided urder such circumstances.

NOTE: In connecting to the SPD opto-coupler alarm
output(s), do not reverse the +/- connections as damage
may occurly

www.erico.com
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tyco / Electronics / Energy Division INSTALLATION INSTRUCTIONS

Page 1 of 2
Ref: IW250PMSH ~ Rev 6 - March 02
Models Covered

252-FMM 252-PMT
253-PH3 252-PMM

252-PSF
252-PMT

252-P5G

Introduction

Thermistor Trip Relay (252-PMM & 252-PMT).

The trip inputs are monitored within settable limits. In the
event of the input moving outside these limits, the unit will
initiate a trip signal via a double pole changeover relay. An
illuminated green LED indicates when the thermistor
temperature is within normal working limits. The unit is
designed such that the alarm relay is energised when normal
termperatures are reached.

Model 252-PMM has the facility for manual resetting, so that
the trip condition remains after normal operating temperature
15 reached, until manual intervention occurs.

Phase Balance Relay (252-PSF & 252-P5G)

Trip inputs are monitored within settable limits. In the event
of the input moving outside these limits, the unit will initiate a
trip signai via a double pole changeover relay. An illuminated
red LED indicates that the supply is within limits.

Speed Sensing Relay {253-PH3}

Trip inputs are monitored within seftable limits. In the event
of the input moving outside these limits, the unit will initiate a
trip signal. The illuminated red LED's indicates that the single
pole cutput relays are in an energised state and at normal
running speed all three relays should be energised. Units
are factory adjusted for normal running speed = 0.75mA
output. The meter adjust pot on the product front is used for
this requirement, which also ensures the trip levels are set to
the calibrated values. Terminal 8 is connected to terminal 5
internally. Terminals 15 and 16 give a 0/1mA signal
proportional to speed.

No.1 Relay energises on rising speed
No.2 Helay energises on rising speed
No.3 Relay de-energises on rising speed

This product is designed for use only with magnetic coii
inductive sensors.

Warning

=  During normal operation, voltages hazardous to life may
be present at some of the terminals of this unit.
Installation and servicing should be performed only by
qualified, properly trained personnel' abiding by local
regulations. Ensure all supplies are de-energised before
attempting connection or other procedures.

« ltis recommended adjustments be made with the
supplies de-energised, but if this is not possible, then
extreme caution should be exercised.

«  Terminals should not be user accessible after installation
and extemnal installation provisions must be sufficient to
prevent hazards under fault conditions.

s  This unit is not intended to function as par of a system
providing the sole means of fault protection - good
engineering practice dictates that any critical function be
protected by at least two independent and diverse
means.

Never open circuit the secondary winding of an energised

current transformer.

=3
| Conm |

Active 10/12/2014

Protector Trip Relays
DIN Rail & Wall Mounted 250 Series
Thermistor Trip, Speed Sensing &

Phase Angle

Installation :

The Protector should be installed in a dry position, not in
direct sunlight and where the ambient temperature is
reasonably stable and will not be outside the range 0 to 60
degrees Celsius. Mounting will normally be on a vertical
surface but other positions will not affect the operation.
Vibration should be kept to a minimum. The Protectors are
designed for mounting on a 35mm rail to DIN 46277.
Alternatively they may be screw fixed; a special adaptor is
supplied to mount 252 types.

To mount a protector on a DIN rail, the top edge of the cutout
on the back is hooked aver one edge of the rail and the
bottom edge carrying the release clip clicked into place.
Check that the unit is firmly fixed. Remaval or repositioning
may be achieved by levering down the release clip and lifting
the unit up and off the rail.

Connection diagrams should be carefully foliowed to ensure
correct polanty and phase rotation where applicable.
External voltage transformers may be used on 252-PSF and
252-PSG to extend the range.

252-PMM, 252-PMT & 253-PH3
Pick up, input and output leads should be kept separate from
any other wiring.

Setting Controls (252-PSF, 252-P5G}
These products have two calibration facilities that can be set
to suit operating requirements and they are factory caiibrated
as follows - .
1. % unbalance set points
Voltages of and below 380 volts L-L are calibrated to
1.0% class index of rated voltage. Voitages above 380
volts L-L are calibrated to 1.5% class index of rated
voltage.
2. Time Deiay )
For all voltage ranges 10% maximum delay.
3. Voltage Withstand
Continucus overload = 1.35 x rated valtage

Setting Up (all other models}

The calibration marks around the controls are provided as a
guide if the installer does not have access to accurate
equiprnent. The maximum error of the calibration marks is
typically 10% of the span of the control concerned.

Maintenance

The unit should be inspected .to normal standards for this
class of equipment. For example remove accumulations of
dust and check all connections for tightness and corrosion.

in the unlikely event of a repair being necessary it is
recommended that the unit be retumed to the factory or to the
nearest Crompton Instruments Service Centre

Electromagnetic Compatibility

This unit has been designed to provide protection against EM

(electro-magnetic) interference in line with requirements of

EU and other regulations. Precautions necessary to provide

proper operation of this and adjacent equipment will be

installation dependent and so the following can only be

general guidance:-

s Avoid routing wiring to this unit alongside cables and
products that are, or could be, a source of interference.
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Ref: IW250PMSH — Rev 6 — March 02 Protector Trip Relays .
DIN Rail & Wall Mounted 250 Series
Thermistor Trip, Speed Sensing &

Phase Angle
e The auxiliary supply to the unit should not be subject to
excessive interference. In some cases, a supply line »  Screened communication and small signal leads are
filter may be required. recommended and may be required. These and other
e To protect the product against incorrect operation or connecting leads may require the fitting of RF
permanent damage, surge transients must be controlled. suppression components, such as ferrite absorbers, line
It is good EMC practice to suppress differential surges to filters etc., if RF fields cause problems.
2kV or less at the source. The unit has been designed It is good practice to install sensitive electronic instruments
to automatically recover from typical transients, however that are performing critical functions in EMC enclosures that
in extreme circumstances it may be necessary to protect against electrical interference causing a disturbance
temporarily disconnect the auxiliary supply for a period in function.
of greater than 5 seconds to restore correct operation.
L
Qutput Relay Output Relay
Contact Set1 Contact Set 2 ContactSet1 Contact Set2
| ne———— | Eneme—— | | | eem—
O e e e LU P
14 11 12 22 2t 24 14 11 12 22 21 24 %
PROTECTOR PADTECTOR
s e [P RESET
kal »
0.74’ " : n.?.z
252-PMT  ["“Sen 252-PMM "=~ 252-PMM can operate in either
- MAX 1500 O . - MAX 15000 an automatic or a manual reset
e — mode. -
t‘_‘“;"' L., ho ti’_’;" tRoun For automatic the reset link
Supply Chormistor Sapply Chormistor R1-A2is to be disconnected.
For manual the reset link
R1-R2 must be inserted.
7 8 12 1114 p2 21 24 Connection Details

“"““@ D= P len o lese

J'—h:: etz Mmgpeuz

253-PH3 * Mﬁﬁg@m 253-PH3 8 & &

CRANR UNOCR OvtH

- Crank  Unoer  Over
34 31 32 1516 2 5 ??zs " G ) -- ( ’ ? '
Relay
ContactSet1  Contact Set 2
N\ /—\
1a 1712 22 21 24 Model 252
PROTECTOR I,
i e24 @) unsay 112
252-PSF | 'Sz ® S’g“s b
252-PSG | ""*Sheu . — 2 Holes @ 4.1
& ° g S
Beaar® _ 34.7 *Iss
] L2 L3 ! ==
— s ]
npu y Adapior Plate
" Release Clip
___ 80
12.5 . i
— g — |
1| ol
g L !
= E%l——}
§ zFixlng/Hola'A 2 Fixing Holes '8’
Release Clip To suit M4 To suit M5 '

The Information contained in these installation instructions is for use only by installers trained to make electrical power installations and is intended to describe the
correct method of installation for this product. However, Tyco Electronics has no control over the field conditions, which influence product installation.

It is the user's responsibility to determine the suitability of the installation method in the user's field conditions. Tyco Electronics' only obligations are those in Tyco
Electronics’ standard Conditions of Sale for this product and in no case will Tyco Electronics be liable for any other incidental, indirect or consequential damages
arising from the use or misuse of the products. Crompton is a trade mark.

- Tyco Electronics UK Limited
‘ [f ompton Crompton Instruments
[INSTRUMENTS | Freebournes Road, Witham, Essex, CM8 3AH, UK
Phone: +44 1376 509 509 Fax: +44 1376 509 511 http://energy.tycoelectronics.com
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° SP292 WIRRIBOOT CRT |
i SEWAGE PUMPING STATION “
SITE COVER SHEET |

4 ELECTRICAL DRAWINGS INDEX Y STANDARD VARIABLES Y STANDARD DESIGN OPTIONS )

E DWG N°. TITLE SHEET | REVISIONS DESCRIPTION VALUES OPTION DESCRIPTION FITTED 3
£86/5/7-0067-000 | SITE COVER SHEET 00 0}A CT METERING ISOLATOR 160A SLB 160 3P A INODIVIDUAL PUMP MOIS TURE IN OIL (M10) SENSOR AND FAULT RELAY NO
486/5/7-0067-001 | POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 [o]aA NORMAL SUPPLY MAIN SWITCH B0A  SLOONE/ZSO B INDIVIDUAL PUMP 140TOR AUX PROTECTION SENSORS AND FAULT RELAYS NO

Jq_ 486/5/7-0067-002 | PUMP 01 SCHEMATIC DIAGRAM . 02 [ofaA GENERATOR SUPPLY MAIN SWITCH I0A SLOBNE/250 C INDIVIDUAL PUMP REFLUX YALVE MICROSWATCH NO by
4867/5/7-0067-003 | PUMP 02 SCHEMATIC DIAGRAM 03 |0 ][A PUMP1 CIRCUIT BREAKER 100A S1256)H100 D STATION MANHOLE SURCHARGE IMMINENT NO
486/5/7-0067-004 RESERVED (SUHP PUMPI 04 PUMP2 CIRCUIT BREAKER 1004 S1256)/100 £ STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS AND RELAYS NO
486/5/7-6067-005 | GENERATOR CONTROL SCHEMATIC DIAGRAM 05 [0 [A ORY WELL SUMP PUIP (IRCUIT BREAKER NOT APPLICABLF F STATION PERMANENT GENERATOR - ATS AND CONTROL CONNECTIONS YES (B8O

F 486/5/7-0067-006 | COMMON CONTROLS SCHEMATIC DIAGRAM 06 [0A PUMP SOFT STARTER SIZE MSE-060+  30kW G STATION EHERGENCY STORAGE LEVEL SENSOR NO F
486/5/7-0067-007 | COMMON RTU 170 SCHEMATIC DIAGRAM 07 [o]aA PUMP RATING 30kW  S5A H STATION DELIVERY FLOWMETER - 24vDC ROSEMOUNT YES D
486/5/7-0067-008 | RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 8 |o0]A PUMP LINE CONTACTOR CAT-60 I BACKUP COMMUNICATION - GS# YES D

L | . | 486/5/7-0067-003 | RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 |0]A PUMP BYPASS CONTACTOR CAT-60 ) PUMP CONNECTION [Via De-contactors) YES o= —
486/5/7-0067-010 | RTU DIGITAL INPUTS TERMINATION DIAGRAM 1 |o|A SUMP PUMP RATING NOT APPLICABLE K CATHODIC PROTECTION NO
486/5/7-0067-011 | RTU DIGITAL OUTPUTS TERMINATION DIAGRAM il 0]A SUMP PUMP (ONTACTOR & TOL NOT APPLICABLE L MOTOR THERMISTORS (Via De-contactors} YES 08D

o 486/5/1-0067-012 | RTU ANALOGS & MISCELLANEOUS TERMINATION DIAGRAM 12 |o]A PUMP SOCKET OUTLET » INCLINE SLEEVE DS6 3164013172 « SIDADSS M ODOUR CONTROL NO R

oy 486/5/7-0067-013 | COMMON CONTROLS TERMINATION DIAGRAM 3 lofa PUMP INLET PLUG + HANDLE DS6 3168013172 + 315A013 N CURRENT TRANSFORMER {CT) METERING YES (50
AN 486/5/7-0067-014 | EQUIPMENT LiST % fola WET WELL LEVEL TRANSMITTER FHX167-A2BH81A3 2m 0 PUMPS ELECTRICAL INTERLOCK (Generator onlyl YES D
4,86/5/7-0067-015 | CABLE SCHEDULE 15 [ofA FMERGENCY STORAGE WELL LEVEL TRANSMITTER | NOT APPLICABLE P WET WELL WASHER NG

— 486/5/7-0067-016 | SWITCHBOARD LABEL SCHEDULE . % |[0]A DELIVERY PRESSURE TRANSMITTER BRT4XXGGIEHAZX 25m Q AUX PIT SUMP PUIHP AND LEVEL PROBE NO —
486/5/7-0067-017 | SWITCHBOARD CONSTRUCTION DETAILS 17 oA WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLF R TELEMETRY RADIO YES DD
486/5/7-0067-018 | SWITCHBOARD CONSTRUCTION DETAILS 18 0]A FLOWMETER RANGE </5> S WET WELL ULTRASONIC LEVEL SENSOR NOD

N 486/5/7-0067-019 | LEVEL PROBES AND PRESSURE TRANSMITTER INSTALLATION DETAILS 19 Jola RADIO DR900-07A02-D0 T DOUBLE SIDED SWITCHBOARD  PLINTHEXTENSION FITTED YES (50 "
486/5/7-0067-020 RESERVED (CATHODIC PROTECTION UNIT} 20 EMERGENCY PUMPING TIME 96ser V] DELIVERY PRESSURE TRANSMITTER YES O
486/5/17-0067-021 RESERVED (FIELD DISCONNECTION BOX) 21 No of SINGLE POINT PROBES 2 v CHEMICAL DOSING : NO
486/5/7-0067-022 | SWITCHBOARD GENERAL ARRANGEMENT ELEVATIONS - DOUBLE SIDED 22 A INCOMING MAINS SUPPLY CABLE 350°

B 486/5/7-0067-023 | SWITCKBOARD GENERAL ARRANGEMENT SECTIONS - DOUBLE SIDED 23 (o0 |A MAIN EARTHING CABLE lOnm: CERTIFIED "AS BUILT" 7]
486/5/7-0067-024 RESERVED (GENERATOR EXTERNAL CONNEC TION BOX) 24 INCOMING GENERATOR SUPPLY CABLE 0om
186/5/7-0067-025 | SLAB & CONDUIT DETAILS - SHEET 1of 3 TR SOFT STARTER 3 PHASE SUPPLY T 1 IS is to confirm that the switchboard has been built

. 486/5/7-0067-026 | SLAB & CONDUIT DETAILS - SHEET 2 of 3 ) 2% |0 |A ( as per the design which has been signed off by the |
| 86/5/1-0067-027 | SLAB & CONDUIT DETAILS - SHEET 3 of 3 27 |0 ]A J RPEQ.
Signed:
i Sheet 00 4
FOR CONSTRUCTION )
4 > ) TS CRAWIG DR PART THERECF & PROTECTED B THf “YorasTeo P.HAGUE ) Original Signed by GANDERSON 9.11.mTDHngW\=dbyKVAl-EESAN101109 TIMLE . YlEETlho Y
. 4 LAYS OF COPYRGHT AN PAY NOT EE CCPED OR . SP292 SITE COVER SHEET
) il a[1209] 1IBSUED FOR CONSTRUCTION PH. AW, | trsouss vio.y ik nosess pusieacs DRAFTING CHECK | AWITTHOFT DESIGH RP.EQMo DATE | PREICIPAL DESISN MANAGER DA WIRRIBOOT CRT BRISBANE WATER DRAWING No, ANEND.
© |10.09| ISBUED FOR TENDER P.H. |AW.| D200e CADFLE 57-0087c0t_A Org'rel signed by AVATTHOFT 8895 9.11.09 | Original Signad by P.SSERRFF 10.11.09
- o ’DATE AMENDMENT orne | Aok _ Ro'erenoe Drawrgs J L pesion ok RPEQN2 DAIE l CUENT DELEGATE DATE ::i’;‘E SEWAGE PUMP STATION BG/ 5/7-0067-000| A
(nml“;ﬂ el | 2 I ) l p R [ R l 6 I . | e s OIIHV\!m WPP\Z’N H ] Y l .“n‘:;d ) Y .,i o _kt-ql uus-‘.«se:, OT3540Q on Viedrercny. § n«-e-;;mnhum
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- T — T T I . _) I B + m I . o 3 ] ® [ o >
(= W“‘W' — A
(101> 1 ENERGEX SUPPLY 3 PHASE 415VAC .
g HHH FEED FROM PILLAR No127 Electrical contractor
H{TRE R 350 T .51 to note energex supply ' GENERATOR NOTES
s 1glg N R W B i - — -
: |2la T pole or pillar number i A i 1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD
SR T S T i CONNECTION PLU | CIRCUIT BREAKERS SHALL BE LINE SIDE
i ' METERING ! R W B N E i SHROUDED.
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5|2 g ! 160A i ) LEVEL & LOAD. ENSURE MIN TYPE 1 CO-OROINATION
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ORS - EXERRAL SWIT(HBOARD WIRNG
Cubicie construction 3ma Marine grade Aluniniua {5254). All viring to be PYC V90 HT D.6/1Kv Grade with Hnned conductor.
Piinth construction 160x60 channel 6061 T6 Grade Alunbikun. Control and instrumentation wiring has flexible copper conduttors, and i colour coded 5 @
Folded, "Puise HIG" & TIG welded vih all visile seans and jolnts fully welded, free from as defaded below, each Indiridual wire shall be nunbered each end, and ferminated by I FILTERED SUPPLY ARRANGEMENT A
splatter and ground smooth where nesded. the use of apwopqah pra-(nsutated crimp (igs or plns. ) . ms&'\? Y EDERKTOR GO (@ sl TolTolle
External doors and covess fitted with Emka 1011-207 self grip seal, Separate lugs o pins shall be used for eath conductor. A proprietary double pin lug ol s
Staintess Steel "D Handles fitted where indkated on the drawings. may be used o terminate two conductors. - 0 0 ee2|®
¥4 Earth studs fixed fo the bterior of alt doors and hinged escutcheons and on adjacent cubicle x’: PNP"‘""’? bridglng finks :hen reqv.hdtio comacn up terainds. ( \ ® ‘ \ o ® i Mol =10 ® ‘o ® -
Interlor surfaces. Fit dedicated earth stud adjacent main ear th bar for switchboard earth N°' more ':‘" wo Wires :thLe (om::'ed o any !"‘“{"“- . I ahdn S . ®
Doos stiffeners, door stays, cable straps, and docunent holders efc fitted where shown on fhe | Vol more than one vire xhall be connected on sae side of any funnel type teraim 0 HO
drawings. ;thrzhr:ltll::p(t (;mutlons are required en unnel terminals, proprietary Sarminal lnk o O =0 oY) g @
i s shall be used. 1 ~H v
Door stitfeners fo be S/Steet and of sufficent sirength to prevent being deformed when Pover viring bo be inkun 25sgnm stranded copper conductors, phase colour coded :g:;}f;:]a‘tz ® k2l ¢ HoH TSh @ D) .
subjected bo reasonable loads. Kinwas Imn S/Steel 23 detaied below clear aullicns 2 0 Ho T @
Lift-off corers and mounting panels ﬂl!d.vf"\ K8 studs & shl.riess steel dome nuts. fontral viring fa be piribun 0sgan Rexble copper conductors, colour roded as = o H B [
Gland plates manufaciured from 3am aluninivm, wiess otherwise shown. detaled batow. ® 1 0
hspectlon/Access plates nanufachured fron 3na alunkiun., Low level control signals to be mininum 0.55qan flexidle copper conductors. colour H nog p
Gland/Inspect/Access plata openings fitted with M6xL0 fiat head closed end rivet nuts (Detal Pl (oduq oy detaRled balow. @ Y T H Honp —
Cable glands to be fitted with compeession side tnstalled within cubicle. {Oetad @ L-20mA analog signals [internal & external} wired In shielded palr sdninun size @ | SO = ol » o
Gland/nspection/Access piates to be fitted with seals attached to cubite. 0.55q@m, and earthed at one end only, [Switchboard end for external signals] 155 H M
Gland/Inspection/Access plate flxings af 100mn. AlL 240VAC wiring In the RTU or PLC sections shall be dowble hisulated and all terminals ®|es Hon p
Gand/Inspection/Access plates to maintaln a S0an learance from section dividers. shall be shouded and labelled- * Danger 200VAC [ Y DSt H dop c
Gland/Inspection/Access plates are NOT fo be split. Earth cables ninfoum 25sgna flexible. DOOR LAYOUT ‘ Py
lnspection/Access plates are HOT to be earfhed, Dotrs 254 hinged asculcheans bendad with flexible thned copper bralding. DETAIL U @il ojlojlelie
Provide Shrouding to alt live paris to IP20 where required Disconnecton 20ne door to be bonded with flexitAe coppes B/Wire. Heal shyink at fugs. o -_—
Hinges {external) Selectelx HB6S0ss-3%. Slalnlass steel Swilchboard to hava dedicated earthing cable bonding directly to nain earth bar, E |
Star vashers fitted inder 2l hinge screws. Ensure minisun clearante of 100mn is maintained bebwasn cable ducting & gland plates, RTU DISCONNECT PLUGS
Hinged esculcheons fived with Emka 174 turn 1000-Uth2 Wire numbering will be equal to Grafoplast S12000 system NG ETALS § 59{
ipment to be removabie via front azcess. Terninal strps to be mounted 30an off equipmend panel to ald terninafion. [o)
Al equipnen) o be " ; RON-FLTERED SUPPLY ARRANEEVENT
tstalt switchboard with non-hydroscople material batween plinth and concrete slab. [Detail €1} | Wire aumbers are readable left to rightbottem to top as shewn. Alley Tor all TR BLOET R
All escutcheons to open a mintmun of 90° - fﬁ;?’:&l":?s Allow S5om min. DETAIL M b_\ T |§
Alt sheet metal edging to be de-burred. —amE clearance far 3il SUB.0KT o .
z comms connections \? NYAY
LecksDoors -6 8 - ® ® ble;uegln displady and
i i - other items ani
DURE ELECTRICS - Smn'g Handle SKKSS Universal Locking - 52268 Refer to shaet 17 for coding detais for RTU disconnecHon plugs. duct support —
DORE ELECTRICS - 3LP°:' lock rod set - TLRZL Cading pins aust ba fitted to both the disconnect plug and Fermbal bleck. | —
Lockwood Barrel Lod Supply spare ‘RTU fuse ternlaal’ fuses seperately. 2x10A, 2xSA 4x24, x5A 5 7
Key Codes RTAISA, RCLIEAB, RCAIEABL refer to each door for clarification, / o] TERHINAL 8LOK
1
OLOUR €O AT c
DORE ELECTRICS - Sving Handle SHKSS Unlversal Locking - 52269 ::i:'::ﬂﬁ:u sy o e e Bk g:;f bnin 61 S
DORE ELECTRICS - 3 point lock rod s¢Y - TLR22SS (alt S/Steel) Carrent Melering [Secondary) Red',Whilo, Bln:: Geey 25300 @ N {torm}
Lockwead Barrel Lock, Key Code RCAISAB 240 VAC Contred Active Red 10sgm Allov fo(la'll L_’
240 VAC Keutral Black 10sgma e TERNNAL BLOCK 3
Loths Door ] Exira Lov YO( Positive supplies  Orange 10sqm ceat outlian
DORE ELECTRICS - Swing Handte SHPSS Padlockable - 316 Extra Low YO Negative supplies  Vislet Losgm . X
DORE ELECTRICS - 3 polnt lock rod set - TLR24 General Extra Low VDL Wirng Grey Loigm e
ENERGEX padlock, S/Sheel Shackle, 45mm brass pin tunbler, RTU L PLC Wiring Grey 05sqma 8] F
Enargex Key No32Q ¢/w fkey. Bectrade Wiring Salbon Losqen
ntrinskally safe viring Light Blue Ssgm
NG PARAMETERS Exeth & een/Yellow 253 lnin) ESCUTCHEON LAYOUT
OPERATING PARAMETERS
Stadard AS 3391 Docr & EscdcheonEarth Boads  Green/Yellow 4 3qon o DETAIL T ]
Current & Frequency AC 50H2
Rated Operational Voltaga Ue 415 VAC LABELS
Rated baulation Valtage 560V Internal labels W/B engraved ABS PLASTIC to tabel schedule O
Rated Auxdlary Voltage 240 VAC /7 24 VDX Wamning [abels R/W engraved ABS PLASTIC to label schedule Altow for 2ll D .
Ruted Current (Haln Bl 300 A5 £/Stop labels /B engraved ABS PLASTIC fo label schedde. taant fo
; Flrst teter = Background colour, Secondlettes = Letiering colour. dear mdlions
Short Greuil Currend Isc WKA
Duration of Isc 2set Hain switch Label " N @
Degree of Profection P S6to AS 1938 v MAIN SWITCH 3 2 terial ABS PLASTIC " "
Heasure of Profection by barriars L00A J— &na aw B CERTIF'ED AS BU’LT . h —
and entlosures, This is to confirm that the switchboard has been built
Service Conditions Ouidoors Puna (B latels PUIP NoT 3 éan Vertal ABS PLASTIC
M Hot excesding 2000kg 0 A il papLas SHLon
3ss 1. 4mn
Forms of Segregation Form 1 1504
Comparipant [abel ks M
oxparigent [xbels RTU 1 _won  Hateril Stariess Siee
PARTNG
Aluninkm Surface Preparation UStop labets PO S L b Halei B3 RUSTC
Finish smooth all exposed welds, clean, descale, and degreass all surfaces. —
Surfaces prefreatment [n accordante with AS 1580 & AS 3715 using Novex LF add etch Warning fabel L Tan
cleaner, Novacoat 12 conversion coating, & clean water rinses. 3 lavels DANDGER &1 o aI:'Irzl BS PLASTIC A
Apply DULUX ALPHATECH 3000 powder coat to manufacturer’s reconmendatons, KOLATE ELSE WHERE 1— N
CUBICLE & EXTERNAL COMPONENTS :- DULUX st Green (36648} matt finish. Oom" e o ® NOTE: ' .
INTERIOR ITENS {nctinting panels, esculchecns, efc) - DULUX Bright White (32166) Internal lzbels secured by H3 chroma plated netal threads. i °s° A AT EONS
Mininua Dry Fin Thickness all surfaces S0 microns. CB's Y0 be identified with individual labels as per tabel schedule. Stroud befind
Labels obstructed by switchboard wiring are retocated fo adjacen) dut Ud and secured Shroud behind
by 43 nylon threads. Lid ta be secured by a single cable tie at one corner, %F%NF%A‘M S h eet 1 7 -
External labeis T thick 316 orade s/steel secured by M3 316 s/stes! metal threads, R
- All internal and externat fabels are fo have bavelled edges. [o} [o)
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Q % fra 111 £PON St Grp Sedk ) ‘%3%1 A vaster el N /.'3‘?"1‘},:,&?:,‘::,6 #3',&. "
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Veldbess o pesition
idgaes Lo sces by ekt naxcepesend
tgaen iess by i Hates: Screws are not to penetrate cublcle metalwark.
Boss for sunshields to be 30mm, Holes Surews are nol o peneirate cubile aehatuork DETML D
) DETAIL A DETAIL € {EYE BOLT FDNG DETALY
DOOR SEAL OETAL 8 ’ {SU ROOF FOGNG DETAL]
EXTERNAL SWITCHBOARD 1SUN SHELD HOUNTING TO EXD'S, REAR ARD DORS) .
¢ HOTE: c
DOORS KUST B2 ARRANGID OK KUZLIONS TO
o (A ALLOY FOR ALL DOCRS 10 OPEN THE FULL #5°
~——=$vititboxd (Whitle PNTH GSM Antenna ARALY 0PDM DOOR NUST BOT PREVINT AN
Keoprens Gaskst : ADJACENT DODR FX 0 BENG OPDOED 0 QL0SED.
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4w 38 Shjue
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4_ CONCRETE PLINTH USING M12 S/STEEL CHEMICAL ANCHORS. / 7 ﬁ% boprction/@redplate3en s 98 _>
MINIMUM ARCHORAGE 110mm, / — 7 ) /
FILL WITH RON-SHRINK GROUT WHERE REQUIRED. Seal by fully f— vi
~ L0 GWrse vite )1 welding —/ /
ﬂ’— Rt gnﬁnunux Seal
_ %580 Neoprene
. DETAIL X Thin Sheet Rivat Wut |
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1 XXt
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. . H H
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............................. 4 5./..%2010
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S/STEL Hook 1P68 RATED "VEGABAR 14 * PRESSURE
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{Te Sutl $ .0 THPEADED MALE ERD. MODEL T0
e R SUIY PRESSURE RANGE AND CABLE ]
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c c
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