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Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

Table of Contents Edmondstone St. Main Electrical Switchboard Upgrade O & M manuals
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1.1 Setup Data

Contains equipment parameters, settings and programming data.

1.2 Functional Data
Operational Description

1.3 Misc.

Contains miscellaneous information on construction, installation and operation.

1.4 Manuals
. Contains equipment manuals.
|

7

1.5 Technical Data

Contains manufacturers technical data and equipment details.

| ' " 1.6 Schematics.
| Contains final ‘As Commissioned’ drawings for the project.
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General Workplace Health and Safety

The Queensland Workplace Health and Safety Act (1995) details
minimum requirements relating to safe working in the electrical industry.
Nothing in this document is designed, in any way, to undermine the
authority of the Act.

All reasonable care must always be taken to ensure the plant is without
risk to the health and safety of personnel operating and maintaining plant
and equipment.

Employers have an obligation to ensure the workplace health and safety
of all personnel at work.

It is employer responsibility to ensure that all persons entering or working
on the premises use appropriate personal protective equipment.

Personal protective equipment includes gloves, safety glasses, hard hats,
ear protection, safe foot ware and, where necessary, specialist protective
clothing for hazardous areas.

Any item of equipment should always be isolated before maintenance or
repairs commence to ensure that inadvertent operation of the item does
not result in risk to the health and safety of any person.

Where the item is isolated, any total or partial shutdown should not allow
a hazardous situation to be created.

Where the item cannot be isolated, another person should be stationed at
the controls of the item and an effective means of direct communication
should exist between the persons carrying out the maintenance and the

person at the controls.

AATETARTINALEIOATMTR AT T L . . . B4 . .
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General Operating Principles

All persons working the premises must be qualified Electrical Engineers
or electrical trades persons capable of performing the required tasks
competently. All personnel must also be familiar with plant and

‘equipment.

Adequate information, instruction, training and supervision must be
provided to enable personnel to perform work without risk to health and
safety.

Work in an orderly way.

Plan work in advance to avoid hazardous situations.

Warn others of any hazards.

Make inquiries before starting work, particularly on any unfamiliar
installation or equipment.

Before any work begins ensure that any instructions received or given are
fully understood.

Concentrate on the task on hand.

Do not distract others or allow yourself to be distracted by foolish actions.

Work from a safe and convenient position that provides a maximum
working space that you do not have to over reach, you cannot slip, trip or
stumble and so endanger yourself and others.

Keep the working area tidy and free of unwanted materials and
equipment.

Use insulated tools where possible.

Inspect tools and equipment regularly and ensure that any necessary
maintenance is carried out.

Keep yourself in good health.

Do not work if ill or over tired, to the extent that your concentration,
movement or alertness is affected. Illness or fatigue can endanger yourself

and others.

MAATUTRTIUVANAIIICUTIRATMTY S ... . 8.4 8. .
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Project Overview

Contract BW 19 'z was for the Design ,manufacture and testing of a new
Main switchboard for the Edmondstone Street Sewage Pumping Station
located in Brisbane.

Equipment provided by SJ Electric ensures safe and efficient operation of the
Inlet Works. Equipment supplied and installed by SJ Electric includes: -

e Switchboard;

¢ Generator Terminal Box

e Energex metering Cubicle.

The switchboard incorporates the latest technology in motor control, power
monitoring, and instrumentation. It is important engineers, technicians and
operators are familiar with the equipment installed before attempting any

adjustments, modifications or maintenance.

The following Sections of this manual contain a comprehensive description
of all equipment supplied, by SJ Electric . It is recommended that this manual
be referred to before carrying out any work on any equipment.

It should be noted that the Danfoss Variable speed drives where supplied by
Brisbane Water.

AATUTRTIUANUMA T RATA T Y ... . 4.4 3. .
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Plant Maintenance

To ensure proper operation of the plant the following should be observed :-

e The plant should be kept clean and tidy at all times. Not only is this of
aesthetic value, it extends equipment life.

e Check that all plant and equipment is operating correctly. Correctly
operating equipment promotes overall plant efficiency. '

e All items and areas of equipment should be hosed down and cleaned
regularly.

WARNING

e Avoid directly hosing any drive motor or electrical item.

e All maintenance, service, modifications and significant deviations from
Normal operating conditions should be recorded in the Plant Service Log

e After a month of operation, check the tension of all bolts associated with
the plant and thereafter periodically. Bolted connections on painted
surfaces can loosen due to thinning of the paint undemeath the bolt head
bearing surface. Motor mounting bolts and other bolted connections
subjected to vibration should be periodically checked for loosening.

WARNING

. e Before starting work on any item ensure that the power supply is
isolated, tagged off, and the item cannot be started.

e The importance of preventative maintenance cannot be over-emphasized.
Regular maintenance and suitable care of the equipment will ensure a |
long and reliable service life of the equipment. ;
e Many stoppages can be avoided by following the recommended }
maintenance procedures. Do not wait until you hear the grinding of |
equipment that has broken down. If you see any item wearing down,
replace it, before it causes damage to other associated items.

Preventive Maintenance

OATITTRTNVAINIICATTIRATRTY 1 ... - .4 3. .
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Maintenance procedures recommended to extend switchboard life are outlined
. as follows :-

e Switchboard exterior should be regularly wiped down with a solvent base
cleaner such as “Spray & Wipe”. This will ensure longevity of the powder
coated surface.

e Accessible areas like distribution boards and motor starter panels should
be cleaned with a vacuum cleaner to remove dust and foreign matter.

e PLC panels should be maintained as dust free as possible. Dusting with a
dry rag is recommended - taking care not allow dust inside the I/O
modules or processor.

e  When removing or installing PLC modules care should be taken to ensure
that power is turned off to the rack before modules are removed or
installed.

' e Connections and efficient operation of circuit breakers, contactors and
| isolators should be checked every 12 months - especially where connected
to busbars.

e Busbar connections should be checked every 12 months.

¢ Globes for indicator lights should be checked on a weekly basis with any
faulty lamps replaced.

MATUTRTRAIVCUTIRATAT 3 ... . T 4 4.,
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Electrical Control System

General Description
Electrical control equipment for the installation is housed in the switchboard
located under the inlet works structure, this switchboard is comprised of the
following discrete sections:

e Main Incomer

o Generator Incomer

e  Pump Circuit Breakers

e Distribution Section

e  Pump Control Cubicles

¢ Common Control Cubicle.

' The switchboard has been constructed of mild steel of a dead front

construction.

Control and Monitoring System.

The control and monitoring of the system is performed by the Brisbane Water
telemetry system and was not included in this contract.

MAATUTRATNAIUC T RSTUTY 1 ... . 8.4 3. .
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. SET POINTS FOR EDMONDSTONE ST.
The set points will be as follows:
Wet Well | Indicator Metres AHD Function
Level Y% . a =
Metres :
3.578 Probe suspension level )
9.00mtrs Probe Suspension Length
7.00 100.0% 1.578 Probe upper range 20mA
®
0.0 00.00% 5.422 Probe lower range 4mA
5.72 81.7% | 0.296 Surcharée Level
542 77.4% -0.004 Surchar‘ge‘Imminent
1.42 | 20.3% -4.002 Start pump (TWL)
0.42 6.0% -5.002 Stop pump (BWL)
1.82 26.0% -3.602 High level alarm

Q-Pulse Id TMS739 ‘ Active 29/01/2014 Page 10 of 370
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:. Author: Victor Umanzor

‘347

[ d N e
Date: 22.08.02 Brisbane ==
Issue: As Commissioned Water ==
Edmondstone St. Pump Station
SP23
Variable Speed Drive - Parameter Settings
( REMOTE ) ( LOCAL) ( Surcharge Imminent)
No. Name Setup 1 Setup 2 Setup 3
1 Language English English English
2 Active Setup Multi Setup Multi Setup Multi Setup
5 Custom readout 100 100 100
6 Cust.read. Unit % % %
8 Small readout 1 Ext Reference [%] Ext Reference [%] Ext Reference [%]
9 Small readout 2 Motor Current [A] Motor Current [A] Motor Current [A]
10 Small readout 3 Power [kW] Power [kW] Power [kW]
. 11 iUnit of loc ref Hz Hz Hz
12 Hand start button Disable Disable Disable
13 Stop button Disable Disable Disable
14 Auto start button Disable Disable Disable
15 Reset button Enable Enable Enable
16 Data change lock Not Locked Not Locked Not Locked
17 Power Up Action Auto Restart Auto Restart Auto Restart
100 Config. Mode - Closed Loop Open Loop Closed Loop
101 iVt Charact. ~AED —AEC™
102 Motor Power 224kW 224kW 224kW
103 Motor Voltage 415 415 415
104 Motor Frequency 50 Hz 50 Hz 50 Hz
105 Motor Current 368 368 368
106 iMotor Nom. Speed 735 RPM 735 RPM 735 RPM
107 Auto Motor Adapt. No AMA No AMA No AMA
108 Multim. Startvolt 11.3V 11.3V 11.3V
109 Resonance Damp 100% 100% 100%
110 High start torque Off Off Off
111 Start delay 0.0s 0.0s 0.0s
‘ 112 Motor Preheat Disable Disable Disable
113 Preheat dc current 50% 50% 50%
114 Dc brake current 50% 50% 50%
115 Dc braking time 10.0s 10.0s 10.0s
116  iDc brake cut-in 0.0Hz 0.0Hz 0.0Hz
-117.  Mot. Therm protect Etr trip 1 Etr trip 1 Etr trip 1
200 Frequency range 0-120 Hz 0-120 Hz 0-120 Hz
201 iMin. Frequency 44Hz 44Hz |- 50Hz - !
Fremser b 2 . Oy )

. Q-Pulse Id TMS739
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| 202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
‘I’ 219

220
221
222
223
224
225
226
227
228
300
301
302
303
304
305
306
307
308
@ | 3o

310
311
312
313
314
315
316
317
318
319
320
321

Max Frequency
Reference Site
Min. Reference
Max. Reference
Ramp Up time
Ramp Down time
Autoramping

Jog Frequency
Ref. Function
Preset Ref. 1
Preset Ref. 2
Preset Ref. 3
Preset Ref. 4
Current Limit Motor
Freq. Bypass b.w.
Bypass Freq. 1
Bypass Freq. 2
Bypass Freq. 3
Bypass Freq. 4
Warn. Current Lo
Warn. Current Hi
Warn. Freq. Low
Warn. Freq. High
Warn. Low Ref.
Warn. High Ref.
Warn. Low Fdbk
Warn High Fdbk
Digital Input 16
Digital Input 17
Digital Input 18
Digital Input 19
Digital Input 27
Digital Input 29
Digital Input 32
Digital Input 33
Ai [V] 53 Funct
Ai 53 Scale Low
Ai 53 Scale High
Al [V] 54 Funct.
Ai 54 Scale Low
Ai 54 Scale High
Ai [mA] 60 Funct.
Ai 60 Scale Low
Ai 60 Scale High
Live Zero Time
Live Zero Funct.
Ao 42 Function
Ao 42 Puls scale
A0 45 Function

., S0Hz
Linked to hand/auto
0.00
100.00

30s N
60s
Enable
10.0 Hz
Sum
0.00%
0.00%
0.00%

_0.00%
‘368A
OHz
120.0 Hz
120.0 Hz
120.0 Hz
120.0 Hz
0.0A
375A
0.0 Hz
120.0 Hz
-999999.999
999999.999
-999999.999
999999.999
Reset
Freeze Reference
' Start
No Operation
Safety Interlock
Setup Select MSB
Setup Select LSB
No Operation
No Operation
0.0v
10.0V
No Operation
0.0v
10.0V
Feedback
4.0mA
20mA
10s
No Function
Motor Cur. 0-20mA
5000 Hz
Out.Freq. 4-20mA

50 Hz
Linked to hand/auto
44Hz
50 Hz
30s
60s
Enable
32Hz

. Sum
0.00%
0.00%
0.00%
0.00%
368A

OHz

120.0 Hz

120.0 Hz

120.0 Hz

120.0 Hz
0.0A
375A
0.0 Hz

120.0 Hz

-999999.999
999999.999
-999999.999
999999.999
Reset
Freeze Reference
Start
No Operation
Safety Interlock
No Function
Setup Select LSB
No Operation
Reference
0.0v
10.0vV
No Operation
0.0v
10.0vV
No Operation
4.0mA
20mA
10s
No Function
Motor Cur. 0-20mA
5000 Hz
Out.Freq. 4-20mA

50 Hz
Linked to hand/auto
0.00
100.00
30s
60s
Enable
10.0 Hz
Sum
0.00%
0.00%
0.00%
0.00%
368A
OHz
120.0 Hz
120.0 Hz
120.0 Hz
120.0 Hz
0.0A
375A
0.0Hz
120.0 Hz
-999999.999
999999.999
-999999.999
999999.999
Reset
Freeze Reference
Start
No Operation
.Safety Interlock
Setup Select MSB
Setup Select LSB
No Operation
No Operation
0.0v
10.0V
No Operation
0.0v.
10.0V
Feedback
4.0mA
20mA
10s
No Function
Motor Cur. 0-20mA
5000 Hz
Out.Freq. 4-20mA

Q-Pulse Id TMS739

Active 29/01/2014

Page 12 of 370




Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

‘ No.

322
323
324
325
326
327
328
400
401
402
403
404
405
406
407
408
409
. 410

411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
503
' 504
505
506
507
508
555
556
560
565
566
618
619
620

Name

Ao 45 Puls Scale
Relay 1 Function
Relay 1 On Delay
Relay 1 Off Delay
Relay 2 Function
Pulse Ref. Max
Pulse Fdbk Max
Reset Function
Autorestart time
Flying Start )
Sleep Mode Timer
Sleep Frequency
Wakeup Frequency
Boost Setpoint

- 1Switch Freq.

Noise Reduction
Funct. Low Curr.
Mains Failure
Funct. Overtemp.
Overload Delay
Min. Feedback
Max. Feedback
Ref./Fdbk. Unit
Feedback Conv.
2 Feedback Calc.
Setpoint 1
Setpoint 2

Pid nor/inv. Ctrl
Pid Anti Windup
Pid Start Value
Pid Prop. Gain
Pid Integr. Time
Pid Diff. Time
Pid Diff. Gain
Pid Filter Time
Coasting

Dc Brake

Start delay
Reversing
Select Setup
Select Speed

-1Bus Time Inter.

Bus Time Funct.
N2 Over. Rel. Time
Fin Time Inter.

FIn Time Funct.
Reset kwh count
Reset run hour
Operation Mode

Setup 1

5000HZz
Ready
Os
Os
Running
5000 Hz
25000Hz
Manual Reset
10s
Disable
Off
0.0Hz
30Hz
100%
3.5kHz

Fixed Switching Freq.

Warning
Trip
Trip
60s

0
100
%
Linear
Maximum
20
0
Inverse
Enable
0.0Hz
1.5
9999
0.0s
5
0.01s

Logic or

Logic or

Logic or

Digital Input

Logic or

Logic or
60s

No Function
Off
60s
No Function
Do not Reset
Do no Reset
Normal Operation

i Setup 2

5000Hz
Ready
Os
Os
Running
5000 Hz
25000Hz
Manual Reset
10s
Disable
Off
0.0Hz
30Hz
100%
3.5kHz
Fixed Switching Freq.
Warning
Trip
Trip
60s
0
100
%
Linear
Maximum
0
0
Normal
Enable
0.0Hz
1.5
9999
0.0s
5
0.01s
Logic or
Logic or
Logic or
Digital Input
Logic or
Logic or
60s
No Function
Off
60s
No Function
Do not Reset
Do no Reset
Normal Operation

Setup 3

5000Hz
Ready
Os
Os
Running
5000 Hz
25000Hz
Manual Reset
10s
Disable
Off
0.0Hz
30Hz
100%
3.5kHz
Fixed Switching Freq.
Warning
Trip
Trip
60s
0
100
%
Linear
Maximum
20
0
Inverse
Enable
0.0Hz
1.5
9999
0.0s
5
0.01s
Logic or
Logic or
Logic or -
Digital Input
Logic or
Logic or
60s
No Function
Off
60s
No Function
Do not Reset
Do no Reset
Normal Operation

Q-Pulse Id TMS739
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700
701
702
703
704
705
706
707
708
709
70
711

Relay 06 Function
Relay 06 On Delay
Relay 06 Off Delay
Relay 07 Function

Relay 07 On Delay

Relay 07 Off Delay
Relay 08 Function

Relay 08 On Delay
Relay 08 Off Delay
Relay 09 Function

Relay 09 On Delay
Relay 09 Off Delay

Drive in Rem. Ref
Os
Os

Running

Os
Os

Drive in Rem. Ref
Os
Os

Drive in Rem. Ref
Os
Os

No Operation
Os
Os
Running
Os
Os
Drive in Rem. Ref
Os
Os
Drive in Rem. Ref
Os
Os

Drive in Rem. Ref
Os
Os
Running
Os -
Os
Drive in Rem. Ref
Os
Os
Drive in Rem. Ref
Os
Os

Q-Pulse Id TMS739
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M®r1TRODE RELAY

CONTROL OF THREE APPLIANCES IN

b

N 1618 28

RELAYS PROGRAMMED FOR
~DISCHARGING DUTY, STANDBY
—-CHARGING ALARM
—Instant activation

240vac @R 2) INsTALLATION sHE@. No2

A DISCHARGING SITUATION

IMPORTANT

HIGH ALARM RELAY SET IN
DISCHARGING MODE, LOW
ALARM RELAY SET IN CHARGE
MODE USE #15 AND #18.

 — RELAY DIP SWITCH SETTINGS |||_
._.>zcm<

ot ) ~20K ohma sensitivity FOR HIGH OR LOW ALARMS ALWAYS
S erthig of . CONNECT TO HI INPUT TERMINAL
tonk usuclly unnecessary| NOTE: .
Connectisn shown qs common DUTY STANDBY HIGH
u J.-\ stop for'both pumps, PUMP PUMP ALARM
mwmmm_u.__. ALARM H . = however separate stops can CONTROLS CONTROL CONTROL
be accommodated if required _ N
-2 as shown dotted , * ‘ SPACING
-3 . Smm
i i ERNAL MINIMUM
H - s STRe 25] 28116 [15 18 [75] 28176 115 [18] 75 286 115 1
CHOSEN STANDBY PUMP 1 o Ly o
START SET POINT -6 2 Rve
-7 w 8. A
CHOSEN UTY PUMP 5 m«w
START SET POINT - 8 8 AL
?
CHOSEN PUMP STOP A- 9 8 " |{TOTHITCS L I N
SET PONT(S)  ——
T |An - 10 o
N || | EEEE
MULTITRODE L4 L TO=
WULT SENSORED PROBE
10 SENSOR MULTITRODE PROBE CONNECTED TO 3 MTR RELAYS SET IN DISCHARGING MODE
RELAY QUTY CONNECTED FOR ACTIVATION AT SENSOR #8 DEACTIVTION AT #10 .
RELAY STANDRY CONNECTED FOR ACTIVATION AT SENSOR g6 DEACTIVATION AT #10
RELAY ALARM COMNECTED FOR SINGLE POINT ACTIVATION AT #1
EAA - R
FIGURE=-4 o WARNING: Always separate probe cables from power wiring
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MULTI SENSORED PROBE
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T
SENSOR VOLTAGE
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CONTACT RATING
CONTACT UIFE

DISPLAY LEDS

SENSITMTY (OHMS)
MODE
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WORKING TEMP C(F)
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TERMINAL SIZE mm (in)

MOUNTING ARRANGEMENT
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SWITCH Na
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oFF  OFF | Tk Q0 \iecls, Akalines
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i Low conductive liquids,
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J 4 & DELAY ON ACTIVATION
OFF OFF OFF Zero Seconds
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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
SPECIFICATIONS

12VAC NOMINAL
2 SETS, 1 NO & 1 CHANGEOVER

5 AMP 250VAC RESISTIVE
10° OPERATIONS

240, 110, 240VAC, 50/60Hz
24, 12V0C

3.4VA (MAX)
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X D114(4.5)
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CHARGE /DISCHARGE

SELECTABLE VIA SWTCHES
2.5, 5, 10, 20, 40, 80, 160

MINUS 10° C (+14° F)
PLUS 60° C (140" F)
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1. INTRODUCTION

1.1 OBJECTIVE

This document details the design basis, details the process and specifies the functional requirements of
the Instrumentation and Control System for the new Main Switchboard and switchgear ancillaries at
Edmondstone Street Pump Station.

This Project is being undertaken by Professional Services - Engineering for and on behalf of Sewage
Operation as part of the Edmondstone Street Pumping Station Scheme Upgrade.

The purpose of the new Main Switchboard and switchgear ancillaries at Edmondstone Street Pumping
Station is to replace the existing old Main Switchboard. The existing switchboard, now 40 years old, is
reaching the end of its electrical life.

. 1.2 OVERVIEW

Refer to the attached Drawing Nr. 486/4/5-MO003, Process and Instrumentation Diagram.

1.3 EDMONDSTONE STREET PUMPING STATION

The Edmondstone Street Pumping Station, SP23, is a conventional wet and dry well sewage pumping
station.

The pump station contains the following items as described below:
s  Pumps

Theré are two (2) main sewage pumps on this site in a duty/standby arrangement.
e Motors Starters & Motors

The wound rotors will be modified to enable the use of VSD’s. The modification will consists of
shorting out the rotor terminals in the motors. The P&ID control loop internal to the VSD will be used
to control the speed of the drive as soon as the start level is reached in the wet well.

Motor specifics are as follows:
. Wound Rotor AC Drives, Motors rating: 224KW (300HP), Motor Stator full load current 375A
e Main Switchboard and Ancillaries
The main switchboard is rated to handle the starting of one (1) 224kW wound-rotor motor at a time.
o Wet Well A
Contains the submersible level meter and surcharge electrodes
e Pump Well '
This well houses the two- (2) main sewage pumps
e Flow Meter

There is one (1) flowmeter on this site. This transducer measures the delivery flow rate from the
sewage pumps. The flowmeter transducer is located outside the pump well downstream of the pump
delivery pipework.

Edmondstone St. Pump Station  10/09/2002 ' Page: 2
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e Pressure Meter

There is one (1) pressure transducer on this site. This transducer measures the delivery pressure
from the sewage pumps. The pressure transducer is located within the pump well on the pump
delivery pipework.

e Sump Pump

The sump pump will start when a high level is reached in the sump. The starting and stopping of the
pump is controlled via a Multitrode level switch. A high-high level switch, originally set up to lock the
station out, will be modified to give a warning only. '

'1.3.1 Process

The Edmondstone Street Pump Station consists of two (2) pumps: 224 kW (300HP).

Edmondstone St.
Station
Pump 1 300 HP (224 kW)
Pump 2 300 HP (224 kW)

The station is a wet weather station that transfers flows from the Breakfast Creek catchment to Nth
Kedron Brook catchment. The pumps are arranged in a duty/standby arrangement. ’

1.3.2 The Edmondstone Street Pumping Station Control System

The existing MITS RTU will have total control of the Station. This RTU will interface with the telemetry
system at the Central Control Room for remote control and monitoring.

For each pump set there will be an Hours Run Timer on the RTU software to record the operating hours
for each pump set. This value will be saved in the RTU memory in case of power failure.

An accumulative total hour run timer will also be included in the RTU to detect the operating age of each
pump. ' )
The pumping station Main Switchboard will incorporate the following:

¢ Main Incomer circuit breaker, Moulded Case Circuit Breaker, MCCB, capable of withstanding a
prospective fault level of at least 20 kA.

e Auxiliary Incomer circuit breaker, MCCB rated to enable the supply of power via a portable Generator
supply. .
e Two (2) MCCB feeders suitably rated to supply a 224kW wound-rotor.motor.

e Two (2) Variable Speed Drives (VSD's), rated to suit a 224 kW wound-rotor motor. The rotor terminals
of the motors are to be shorted to enable the use of the VSD’s.

e Control and auxiliary equipment, including: Current and kW Transducers, RTU interface terminals,
Control Relays and timers.

e A 48-pole distribution board and miniature circuit breakers, MCB, suitably rated.

e A sump pump starter, including a suitably rated MCB, overload, contactor and control equipment.

Edmondstone St. Pump Station 10/09/2002 Page: 3
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The pumping station Switchgear ancillaries will include the following:
¢ One On/Off wall mounted switch for the electric crane.

e One 3% GPO Wall mounted.

e One (1) Remote Telemetry Unit Cabinet.

* One dry well fan.

Edmondstone St. Pump Station 10/09/2002 Page: 4
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2. CONTROL SYSTEM FUNCTIONAL REQUIREMENTS

2.1 PUMPING STATION OPERATION MODES

The Edmondstone Street Pumping Station control mode selection will be done via a Remote/Local
selector switch. This selector switch will be installed in the Common Control compartment. These modes
are described below:

¢ Remote Mode

¢ Local Mode

‘ 2.1.1 Remote Mode

Remote mode is the usual mode of operation for the Pumping Station and enables automatic operation
via the RTU. This mode is effected by placing the selector in Remote mode.

The remote control mode enables the start/stop of the pumps once a permissive level is reached in the
wet well, '

The Variable Speed Drives have an in-built PID loop controller. The 4-20mA signal from the level
transmitter is connected to the Analogue input in the RTU and then to a loop signal isolator, the signal is
then transmitted to both of the variable speed drives.

Once the start level is reached, the RTU will select the duty pump and provide a start signal to the duty
pump. The variable speed drive then runs to a minimum preset speed. This preset speed is to be set at
44Hz. The VFD internal PID loop is activated and the speed of the drive will increase if there is a rise
above the start level setpoint. The loop will speed the drive up to its maximum speed if the level reaches
38% of wet well level.

If the level decreases below the start level setpoint, the drive will continue running at its preset minimum
speed.

Once the stop level is reached, the pump is signalled to stop by the RTU.

‘ The Operator at Control Centre is able to start or stop the pumps via the Citect Screens, at any time
provided the stop level has not been reached.

The table below shows the level governing the process:

Pump 1 or 2 Start Pump 20

Pump 1 or 2 Stop Pump 6
B ) _
‘ Edmondstone St. Pump Station 10/09/2002 v Page: 5
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2.1.2 Local Manual Mode :

In local mode, no automatic control is performed. The RTU controls the pumps based on the manual
initiation of the pumps individual start and stop pushbuttons. Once started in manual, the pumps will run
until requested to stop manually. Hence the operator or electrician is fully responsible for the
consequences of running the station in this mode. The speed of the pumps running in local is determined
by the Variable Speed Drive speed selector potentiometer.

Should the RTU be unable to provide control in either local or remote mode, the keypad on the VFD can
provide local control.

THIS KEYPAD WILL BE DISABLED TO AVOID OPERATION FROM UNTRAINED PERSONNEL.

Electricians with proper training will be able to enable the keypad and allow the pump to be operational in
an emergency situation.

2.2 PUMPING STATION SEQUENCE CONTROL

’ This section relates to sequence control of the Pumping Station in relation to pump set start-up, cycle trip
and stop. The function of these sequences are described below:

2.2.1 Pump Set Start-Up Sequence and Availability

The pump individual control function monitors any request for the pump to start/stop. This results in the
issuing of a start or a stop signal to control the pump.

The pump will start if all the following conditions are true.
1) The pump is available for RTU control

2) The pump is requested to run

3) Other pump isn’t running

The pump will stop if any of the following conditions are true:

1) The pump is requested to stop
. 2) The pump is no longer available for RTU control

Upon a start request being set, the pump is started using the following sequence:

e Variable speed drive run pump relay shall energise;

s If the reflux valve signal is not active after the time delay has explred then the run relay remains
energised.

Upon a stop request being reset, the pump is stopped using the following sequence:

e Variable speed drive run pump relay output éhall open
+ Variable speed drive frequency reaches 0 Hz, the status indicator on the panel is de-energised,

Edmondstone St. Pump Station 10/09/2002 Page: 6
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The emergency stop sequence for a pump will be executed in the following manner whenever either of the
pump Emergency stop pushbuttons is pressed.

s The shunt trip opens the respective pump circuit breaker
¢ VFD run/stop relay is de-energised
s Status light on pump panel is de-energised

A check on the availability of essential equipment is required before a pump set start sequence can be
initiated from Control Room or from the Pumping Station control panel.

In ‘remote’ state, a pump set will be available if:

1- Station control selector switch is not selected to LOCAL position.

2- Pump set Circuit Breaker is Closed.

3- Main Feeder Circuit Breaker Or Generator Set Clrcwt Breaker is Closed.
4- Pump VFD in “Ready” state.

5- Emergency stops for the pump set are reset.

6- Dry well isn’t flooded

In ‘local’ state, a pump set will be available if all of the dot points listed above are met except for the first
point which will be true when the pump set is selected to ‘local’ state.

When a pump set is available for RTU control it means the pump set is either running under RTU control
or is ready to be used.

If a pump set becomes sunavailable’ it will be stopped and prevented from starting. The pump set will
remain in the aunavailable’ state only while the cause conditions for availability have not been met.

For an available pump set the start sequence can be initiated in any of the ways listed below:

- When the pump set is in Remote mode and the pump set start command is recelved from Control
Room.

- When the pump set is in Remote mode and the start level on the wet well has been reached.
- When the pump set is in Local Manual mode and the pump set START push-button is pressed.

- When the pump set is in REMOTE MODE and the operating duty pump set has failed while running,
the stand-by pump shall take its place and start.

- When surcharge imminent level is reached while in remote mode.

2.2.2 Pump Set Duty Cycle Sequence

The pump set duty cycle sequence is active when the station is in REMOTE mode. The duty cycling
sequence only operates when both pump sets are available and each operates alternatively via the RTU
at every start command

2.2.3 Surcharge Imminent

The duty pump set will be signalled to start and run at 50Hz (Full speed), once the surcharge imminent
input is active. i

Edmondstone St. Pump Station 10/09/2002 _ : ‘Page: 7
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Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

CHECK'LIST NO: QA3CH - 005
ISSUE NO: 2 PAGE 1 OF 2
m ELECTRIcSWITCHBOAF!D AND CONTROL PANEL

- SWITCHGEAR ASSEMBLY :
CUSTOMER: BATSAAVE wAlt

PROJECT: £O0MmowdSTove STREET P/sTATIONV
ORDER NO:

PLANT: MATV SwIltitRoARD °

LOCATION / AREA:
DRG NO:

TESTEQPT: Ve uai
TYPE:
SERIAL NO:

ITEM : ACTIVITY DESCRIPTION . CHECKED Comment
NO |- : ~__(TieK) :
Engraving .
1 Labels level (/ 2 TR RS
2 Legible (letter height as per specification) ( «é) .................
. 3 Fixing ( / .................
. 4 Material as per specification (7
Duct/din rail /
5 | Level ( /) .................
6 Fixing () | ..
i Earth and Neutral Bars .
' 7 Neutral no. of holes () o,
8 Earth no. of holes ( // .................
9 Neutral bar no. screws ( /) .................
10 Earth bar no screws ( /) .................
11 Neutral bar hole size (") |,
12 | Neutral bar hole size ( / )

Equipment

13 Equipment Layout
14 Correct Equipment
15 Equipment level

.‘ 16 Equipment fix

O

CHECKED BY: S VBT IND l ( VLG AR APPROVED BY: ('/,/acmc <
‘SIGNATURE: DATE: 2//0]

SIGNATURE: /& DATE:AAA/ 0
ELECTRICAL ICENCE NO: ~ o e

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000:2000 and AS3008.1.1.1998.

AUTHORISED BY: Peter Mercer  SIGNATURE: /A—— DATEJ/f oL

| ++ELEGTRICAL ENGINEERS, CONTRAGTORS & SWITCHBOARD MANUFACTURERS

—
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Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual
QUALITY PLAN:....................
CHECK LIST NO: QA3CH - 005
ISSUE NO: 2 PAGE2OF 2

‘w EI'ECTRIQWITCHBOARD AND CONTROL PANEL

SWITCHGEAR ASSEMBLY :

CUSTOMER: RBRISRAVE WATEN _
3 PROJECT: EOmowoSTowve STACE
i "ORDER NO:
PLANT: BRISAAVE WATEN TEST EQPT: Visoar
LOCATION / AREA: TYPE:
DRG NO: SERIAL NO: ,
._———_“—\_h__'
B ITEM : ACTIVITY DESCRIPTION CHECKED Comment
3, NO - . . T ICK)" :
3 = N _
e ’ Wiring /
17 Wire size and temperature rating is correct ( /) .................
18 Wire colour (7)) |
19 Wire number system as per specification (V) | e,
, 20 | Wire numbers (/y |
. . 21 Isolators are correct size ( /) ) I RO
22 Fuses are correct size (7) rerrrrereeriennes
’ 23 Contact/ofload are correct size ( /’) ...............
24 Terminals (allow spares as per specification) (
25 . Circuit breakers are correct size (/)
I --------------
Looms ‘ N I
26 Supported . (/ ) I O
27 Protected (/) | .
28 Cable off steel edges (allow bushing) ( / )
29 Cable lugs ( /)
30 Cable crimp (¥)
® T
\ yas.
x et
CHECKED BY;QU%“N M“‘—*}& 7'\3)\ APPROVED BY: C/#o¢nse7
SIGNATURE: F DATE: Z2/4/0A | SIGNATURE: DATE: 24/,
ELECTRICAL {ICENCENO: 3 7 5>¢ /\I@% &4
All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000:2000 and AS3008.1.1.1998.
AUTHORISED BY: Peter Mercer SIGNATURE:... /&~ ... DaTE: =2//o5f0
i
]
)

%l . .ELECTRICAL ENGINEERS, CONTRACTORS, & SWITCHBOARD MANUFACTURERS
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Edmonstone Street Newmarket SPS SP023 Main Switchboofd ‘OM Manual

. QUALITY PLAN........... S
. - CHECK LIST NO: QA3CH - 015
“ ISSUE NO: 2 PAGE 1 OF 1
- ' \ EI'-EcerIGNITCHBOARD AND CONTROL PANEL
: INSULATION TEST TO AS3439.1-1993 (2,500 volts) .
CUSTOMER: RRISRAWE WATEA
PROJECT: E0mowDsSTovE STREEI
i ORDER NO:
i
PLANT: TESTEQPT: MecC.AL,
LOCATION / AREA: TYPE: KYORZ\ TV
DRG NO: SERIALNO: 676 S o12
ITEM ) ACTIVITY DESCRIPTION " CHECKED Comment
NO 7 C (TiICK)
| 1 Rated insulation voltage () LJ‘(‘/
| i
‘ 2 Disconnect control circuits and all electronics ( /f h)ék'
‘ . -t -3 Insulation test - volts ( /) 1000V,
‘ 4 Insulation test - Red to White. ( -/) 00 .....
| . /) o
5 Insulation test - Red to Blue. : (7)) | Y.
6 Insulation test - Red to Earth. ( ‘/) (- 20
7 Insulation test - Red to Neutral. (/) X
-8 | Insulation test - White to Earth. (/) o
9 Insulation test - White to Neutral. ( / ) .
10 Insulation test - Blue to Earth. - (/) N2
11 Insulation test - Blue to Neutral. ( -/) OO .....
<
o 12 | 25KV Fol Ve PP 3 ProN 3Pre ) ?&—S5~
bume 5% RBrow o 0O
CHECKED By: M| \sries '\'7“-‘—*“{4'\‘1' APPROVEDBY: (6L o~ S
SIGNATURELKL_- DATE: ,ZJ\-Q-OL SIGNATURE: DATE: 2)_‘//
ELECTRICALAICENCE NO: 2 § 77% oYy oo
[

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000:2000 and AS3008.1.1.1998.

7
AUTHORISED BY: Peter Mercer SIGNATURE:..Z... " i DATE:Z.'.[?.’.A“/

Gl

| . R R R R I LA T i i i };
| o-ELECTRICAL ENGINEERS, CONTRAGTORS & SWITCHBOARD MANUFACTURERS
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Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

CHECK LIST NO: QA3CH - 020
ISSUE NO: 2 PAGE 1 OF 1

ELECTRIC:WiTcHBOARD AND CONTROL PANEL

. . FUNCTIONAL TEST .
_ customer: RRISBAVE LyAaTeR 7
PROJECT: E&EOMONVDSTONE <STREE!
ORDER NO:
PLANT: TEST EQPT: '/!Sum./ Mol v rvamel.
LOCATION / AREA: TYPE: Floke i,
DRG NO: SERIAL NO: 705019 .
ITEM : ACTIVITY DESCRIPTION CHECKED | Comment
NO (TICK)
Prior to Supply Connection™ - / "
1 Do a point to point test on all cables as per the skematic () | s
drawings.
2 Check no crossed voltages 24/240. ( / ) N
‘ 3 Ensure cable colour coding as per specification ( /) R T
4 Check analog inputs/outputs have shielded cable. ( \/) ...........
5 Check all cables are numbered. ( / )
6 Ensure indicator lights have right colour lenses. (/)
7 Check all CT's are earthed. (YY) o,
8 Ensure relays are switching correctly. { ‘/) ............
'9 Check push buttons work correctly. (~/) .............
10 Check selector switches work correctly. ( /) .............
11 Ensure signal inputs/outputs are correct. (~/ ) IR O
Connect Supply /
. 12 Test operations step by step following specified (7)) | . *
procedure. ’
/ nss.
Pl ' :
CHECKED BY: ] 57+~ Myurears. APPROVED BY: // Z—+
SIGNATURE: (&, DATE: /Z.L“i“O)\ SIGNATURE: DATE: 2 /
ELECTRICAL LICENCENO: 3 ¥ 779. %4.

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000:2000 and AS3008.1.1.1998.

p=
AUTHORISED BY: Peter Mercer SIGNATURE: 2. > DATE: "2//03 A’ —

ELECTRICAL ENGINEERS, CONTRACTQRS & SWITCHBOARD MANUFACTURERS
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. g 2
] IR Edmonstone Street Newmarket SPS SP023 A Switchboard OM}[{%EJHUOI .

- ‘ SWITCHBOARD AND CONTROL PANEL
INSULATION RESISTANCE TEST (2,500 volts)

3
¥
PROJECT:. &2/ I5. S Zonds... ST. :
JOB NO:....$2.68.76.23 1
. . i
SWITCHBOARD 74 Scicy R, Acr> . | TESTEQUIPMENT: 4/ - por. )
DESCRIPTION: "~ | TYPE:
DRG NO: Veonwg Seeron) SERIAL NO: 9357, 46
) CALIBRATION DUE DATE:
o ITEM ' ACTIVITY DESCRIPTION CHECKED | Resuits -
NO : (TICK) -
1 Rated insulation voltage ) = /( ﬁ’s-/( v.
2 Disconnect control circuits and all electronics ' I8 ( L/)/ ...........
3 Insulation test - Red to White. o (Y /@Aﬂ;‘@l«’
4 Insulation test - Red to Blue. ' . (i/{ e, M
5 Insulation test — White to Blue. (5% R
6 [ Insulation test - Red to Earth. - | (&/) S T
7 Insulation test - Red to Neutral. (,/{ ............. N
® 8 | Insulation test - White to Earth. T2
9 Insulation test - White to Neutral. (\/)_ R ’
10 | Insulation test - Blue to Earth. (‘/) ............. ]
1 Insulation test - Blué to Neutral.
. / 3
TESTED BY: JUSTIrS MUt ws-| WITNESSED BY:
SIGNATURE:?C DATE: J1-4-0k| SIGNATURE: DATE:
ELECTRICAL LICENCE NO: 3877

®

! SJ - 57 ISSUE 1

]

) Page 41 of 370
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SWITCHBOARD AND CONTROL PANEL
| | ' INSULATION RESISTANCE TEST (2,500 volts)

CLIENT:...3R8:5544%... 6. lAr=Z.
PROJ ECT: €297/, .S70alE.. ST
JOB NO:.... 0. 6375 78,

§ SWITCHBOARD 714 Sco ey BoARS | TEST EQUIPMENT: /77— AT
DESCRIPTION: T TYPE:
wJ
DRG NO: ma) Bas SERIALNO: 952 <63
CALIBRATION DUE DATE: .
‘ o mem T ACTIVITY DESCRIPTION CHECKED | Results
NO (TICK) :
1 Rated insulation voltage ( -/) Q’g’\fd
2 Disconnect control circuits and all electronics ('\/) ...........
3 | Insulation test - Red to White. (\/) litiad. oK
4 | Insulation test - Red to Blue. (V) N -
5 | Insulation test - White to Blue. ) _— \
' - . .. |
6 Insulation test - Red to Earth. (/ ) R |
, : |
7 Insulation test - Red to Neutral. / ) R I |
VN ‘
. 8 Insulation test - White to Earth. (7)Y | . * |
9 Insulation test - White to Neutral. ( 4 ) ‘ ‘
10 Insulation test - Blue to Earth. (“’)/ l‘
1 Insulation test - Blue to Neutral.
TESTED BY: J V27" Vi arod WITNESSED BY:
SIGNATURE: ,Q DATE: 22~4-0l] SIGNATURE: DATE:
ELECTRICAL VICENCE NO: 3277%

‘ SJ-57ISSUE 1
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SWITCHBOARD AND CONTROL PANEL
INSULATION RESISTANCE TEST (1,000 volts)

cuent:.. BRI 8AvE | L/ATen

PROJECT:..Edmomos love. Sineei™

DESCRIPTION: Tw(omeEN

SWITCHBOARD M ATV SWITLH BoAAD

TEST-EQUIPMENT: M €64€n
TYPE: [KYoniidJ - ,

ELECTRICALTICENCE NO: 38 77%.

DRG NO: - ' SERIALNO: ® 76 Yo/ ,
’ CALIBRATION DUE DATE: 5/¢ /02
ITEM : ACTIVITY DESCRIPTION éHECKED Resﬁlts
NO - e~ |
1 Rated insulation voltage ( '/) 1000V.
2 Disconnect control circuits and all electronics (|
3 Insulation test - Réd to White. ( /) 0&
4 Insulation test - Red to Blue. ( ‘/)/ 00
5 Insulation test — White to Blue ( v/) 00
6 Insulation test - Red to Earth. ( »/) 00
7 | Insulation test - Red to Neutral. ) ( t/) ' 00 .....
8 Insulation test - White to Earth. ( t/) 00
9 Insulation test - White to Neutral. (v) 00\
10 Insulation test - Blue to Earth. () (X&
11 Insulation test - Blue to Neutral. ’/ 0o

"-——!’
TESTED BY: J\uaTing Muccienvs | WITNESSED BY:
SIGNATURE: DATE: 2L -4--0L| SIGNATURE: DATE:

SJ-561ISSUE 1
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. SWITCHBOARD AND CONTROL PANEL
INSULATION RESISTANCE TEST (1,000 volts)

cLeNT:... BRISRAVE L/aten

PROJECT:.. Somowosron e Sraeer”

SWITCHBOARD MATW sw trcu'&oh{uo TESf EQUIPMENT: MEGCFG/L .
DESCRIPTION: MAT4 Bys TYPE: KYORITS UL _ i
DRG NO: : SERIALNO: 076%0(1 -
CALIBRATION DUE DATE: ¥ /6/0 -
ITEM ACTIVITY DESCRIPTION CHECKED Results
NO : (TICK) i
1 Rated insulation voltage ( "{ 1oooV-
2 Disconnect control circuits and all electronics ( /) ............
3 Insulation test - Red to White. ( /) 00
4 | Insulation test - Red to Blue. | (7 Q..
5 Insulation test — White to Blue (7) w .....
6 Insulation test - Red to Earth, (/ ) 00 .....
7 Insulation-test - Red to Neutral. ( V)~ 9.
8 Insulation test - White to Earth. ( / ) 0.
9 Insulation test - White to Neutral. ( / ) 00.\
10 Insulation test - Blue to Earth. (? 00
11 Insulation test - Blue to Neutral. \0
I_—-'—"_————“__q
e :
TESTED BY: \L\J_ﬁu\.) M, i a | WITNESSED BY:
SIGNATURE: /\/ 'DATE: ) \-4—o©4& SIGNATURE: DATE:
ELECTRICAL UICENCE NO: 38779

SJ-56ISSUE 1
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-ty

CONTROL PANEL

FUNCTIONAL TEST : .

cLENT-DR1GB AN £ .....(.*../.!.\.'rez.

PROJECT:.ED.M.OoMISTaNnVE <1

. o
JOB NO:..5)0 4325 19R.. ..
SWITCHBOARD . - | TEST EQUlPMENT':'_"V\st_. /M.;m P
DESCRIPTION: M Ars Suo vcw%’onm TYPE: FLuoke 1.
DRG NO . SERIAL NO: 70 5’4'0[9,2
SR CALIBRATION DUE DATE: {C{ _4 - &,
ITEM ACTIVITY DESCRIPTION CHECKED | Comment
NO- ' (TICK) '
Prior to Supply Connection i - :
1~ | Do a point to point test on all cables as per the schematic . ( \/) ...........

2 . Visual Inspection

Connect Supply (Personal Protection
must be used)

construction issue drawing.

drawings to ensure correct circuit connection.

Check no crossed voltages i.e.24/240. (V) | o,
3 Check analog inputs/outputs have shielded cable. ( / ) ............
4 Check all cables are numbered.\ ( /) ...........
5 Ensure indicator lights have right colour lenses. ( /)
6 Check all CT's are earthed and not open circuit. ( /) ...........
7 Ensure signal inputs/outputs are correct. ( ~/) ............

8 Test functional operation of switchboard following specific

Equipment

p——

' TESTED BY:
SIGNATURE:
ELECTRICAL YICENCE NO:

IBA ) VM’OI—L—E G AND-
DATE: 2L~ -0l
35877%

WITNESSED BY:

SIGNATURE: DATE:

SJ-591SSUE1

Ay oy . e
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cae. XER

LIMITED WARRANTY

' The manufacturer offers the customer an 24-month functional warranty
‘ on the instrument for faulty workmanship or parts from date of dispatch ~ *
from the distributor. In all cases, this warranty is valid for 36 months
from the date of production. This warranty is on a return to factory
basis.

. The manufacturer does not accept liability for any damage caused by
; - instrument malfunction. The manufacturer accepts no responsibility for
the suitability of the instrument to the application for which it was
purchased. §

-

Failure to install, setup or operate the instrument ‘according to
the instructions herein will void the warranty.

? Your instrument may be opened only by a duly authorized
g representative of the manufacturer. The unit should only be opened in
i: a fully anti-static environment. Failure to do so may damage the
‘, electronic components and will void the warranty.

NOTE

The greatest care has been taken to manufacture and calibrate your
instrument. - However, these instructions do not cover all possible
contingencies that may arise during installation, operation or
maintenance, and all details and variations of this equipment are not
covered by these instructions.

‘ : For additional information regarding installation, operation or
maintenance of this instrument, contact the manufacturer or your local
representative or distributor.

Please read instructions contained in this manual before
performing installation, and take note of the following
precautions:

1. Ensure that all incoming AC power and other powet sources
are turned OFF before performing any work on the instrument.

2. Check the labels on the side of the instrument before
connecting to the power source to ensure that your instrument is
equipped with the appropriate power supply voltage, input
voltages, currents, analog output and communication protocol for
your application.

2. Do not connect the instrument to a power source if it is
damaged.

3. Do not expose the instrument to rain or moisture.

s R N AU NPT

Q-Pulse IdTMS739 o " Active 29/01/2014
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.| 4. The secondary of an external current transformer must never
; be allowed to be open circuit when the primary is energized.
| Ensure that the current transformer wiring is made through

shorting switches and is secured using an external strain relief to

reduce mechanical strain on the screw terminals, if necessary.

5. Setup procedures must be performed only by qualified
personnel familiar with the instrument and its associated
electrical equipment.

. N -
6. DO NOT attempt to ope:» the instrument under any
circumstances.

" Modbus is a trademark of Modicon, Inc.

BG0208 Rev. A1

%

i
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BASIC and COMMUNICATION PARAMETERS SETUP

(* default setting) .
Wiring mode 30P 3-wire open delta using 2 CTs
4Ln 4-wire Wye using 3 PTs
' 3dir 3-wire direct connection using 2 CTs
;’. qLL 4-wire Wye using 3 PTs
5 Pt PT ratio 1.0+ - 6,500.0 {Potential transformer ratio
] Ct CT primary current | 7-50,000A Primary rating of the phase current
- (5000%) Z transformer
i CtG |Ground Leakage |1-50,000mA [Primary rating of the gr ound leakage
! CT primary current (5000+) current transformer (Option L only)
I P Power demand 1,285,10, Length of demand period for power
i period 15, 20, 30, 60,|demand calculations, in minutes.
E E = extemal synchronization
[ A.dP |Ampere demand |0-1800s Length of demand period for ampere
period (15%) demand calculations 0 = measuring
! peak current
, # Relay number 1,2 3or4 Relay setpoints
buF  [Buffer size 8%, 32 No. of measurements for RMS
sliding averaging
rSt Reset diS, En * Protects all reset functions if disabled
br Baud rate / 110, 300, 600, 1200, 2400, 4800, 9600* bps/
data format 7E (7 bits, even parity), 8E (8 bits, even parity), 8n*
(8 bits, no parity) ' '
Add |Address ASCII protocol: 0+-99, Modbus protocol: 1x-247
H.Sh  |Incoming flow nonk* No handshaking
| control SOFt Software handshaking (XON/XOFF
i (handshaking) ' protocol)
‘ _ Hard Hardware handshaking (CTS
} _ protocol)
CoP |Communications |ASCI232 ASCII protocol, RS-232
protocol and ASClI422 ASCI! protocol, RS-422 -
. interface standard | 45¢14g5 ASCII protocol, RS-485
' bin232 Modbus RTU protocol, RS-232
bin422 Modbus RTU protocol, RS-422
bin485 Modbus RTU protocol, RS-485
- : Prnt232 Printer mode :
X Pr Printout period 1%,2,5,10,15,20, |Time interval between successive
; 30,60 minutes  |printouts

Ei v

e e e e o page 51 of 370
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1 Introduction ,

The PM290 is a 3-phase AC Powermeter specially designed to meet
the needs of users ranging from electrical panel builders to substation
operators. The PM290 performs all basic power measurements: Option
L provides ground leakage current measurements (instead of external
synchronization).

Measured Parameters &
The PM290 measures and displays the following parameters:

Parameter PM290 | Option L
True RMS voltage (3-phase or line-to-line)
True RMS current per phase

Active Power

Apparent Power

Reactive Power

Active Power Maximum Demand

Active Power Accumulated Demand
Ampere Maximum Demand per phase
Apparent Power Maximum Demand
System Power Factor

Active Energy (Consumption)

Returned Energy

Reactive Energy

Frequency

Unbalanced Current (Zero Sequence) - for 4
wire system
Ground Leakage Current (Option L) o

' External Synchronization Input .
' This parameter can be read only via Modbus communications. «
Control and Alarm Relays

Four programmable relays provide alarms, control and load shedding.
Any combination of setpoints listed below can be assigned to any relay.
See Section 3.13.

S @ ¢ @& & & & o o o
L 3

T O & o o
[ )

e High current * High apparent power
e High voltage * High reactive power
e Low voltage ¢ Low power factor

» High active power accumulated demand

High unbalanced current (zero sequence) or
High ground leakage current (Option L)

‘ Chapter 1 Introduction 1

-E
- W"‘ T M I YO AN TN RN TR T« sy e e es
thcdiciniing by .
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Communications Connection (optional)

Connection to a printer, computer or central control room is enabled by
an RS-232/RS-422/RS-485 communications port that can operate at
baud rates of up to 9,600 bps. The RS-422/RS-485 port can operate in
multi-drop mode, permitting the connection of up to 32 instruments to a
single communications line. In the printer mode, the Powermeter
provides direct output of measurement parameters in printable format.
See Section 2.2.9 for pinouts and Appendix C for cable drawings.

Analog Output (optional) i
One optional internal analog output is available for the following
measured values:

« Voltage (3-phase or line-to-line) e Active power

¢ Current (3-phase or line-to-line) e Apparent power
» Active power accumulated demand ¢ Reactive power
o Power factor » Frequency

An external power supply (15-30VDC,24 VDC nominal) is required.
See Section 2.2.8 for connection.

If more than one analog output is desired, up to two AX-8 analog
expanders are available, providing up to 12 analog outputs. Contact
your distributor for purchasing AX-8 units.

Digital Input

One optically isolated digital input is provided for external
synchronization of power demand period. See Typical Installation on
page iv for connection. :

Ground Leakage (Option L)

Option L provides ground leakage current measurements for
monitoring and alarm setting. A special ground leakage current
transformer (secondary current 5 mA) is required. See Section 2.2.10
for connection. '

Q-PUlseAd TMS739 Active 29/01/201%hapter 1 Introduction
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Getting Started

Connect the Powermeter to a suitable power supply. The Powermeter

’ will initiate a series of self-tests. Upon completion of the self-tests, all of  *
the front panel LEDs will light up for one second and indicate a one-
digit diagnostic code. An ‘8 represents normal power up. If a different
diagnostic code constantly appears when you apply power to the
instrument, contact your local distributor.

The Front Panel

* Up/Down arrow keys are used to scroll pages
forward/backward

« Select is used to enter the setup mode from the default
monitoring mode; it is also used to define the setup
parameters (see Chapter 3, Initial Setup)

’ * Enter/Reset is used to reset measured values (if in
monitoring mode) or to enter setup parameter values (if
in setup mode) ~

‘ Chapter 1 Introduction 3

Page 54 of 370
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185 Ornery

LR

Figure 2-1 Front Panel Mounting (standard)

4 Chapter 2 Installation and Interfaces
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89-0108372 _

Connect the bracket
to the i rument

STEP 1

/N 3\

v A\ 'R
IS -
N\ // =7
S2
— R
£c
£
25

Figure 2-2 Rear Mounting

Tighten the 4 thrust screws

STEP 3

=
=
Z
(2]
4
(]
[2]
=z
= gy, Ay,
-_ o £ >
o ~
5 [ L/
:t‘ . 4 A/ _OEC o
045 OCEENO+F ¥
Chapter 2 Installation and Interfaces 5 i
|
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2.2 Electrical Installation

2.2.1 Dip Switches

RS-232 RS-422/RS-485
/4
I_/
71 10 LEDS\
NegaEno[ @,
i hia 3 4 56 7 8910 ')
‘.\ .
\\.\‘
N
o SWITCHES/
i
i
\ P
.
e ’__;_‘.L — S .
e =
A .aaawrﬂg_ l"r"
i \. / |
i i
| :

Figure 2-3 Dip Switches (Rear View)

Communications (see section 2.5): .
RS-232: switches 1-4 ON, switches 5-8 OFF;
RS-422/RS-485: switches 1-4 OFF, switches 5-8 ON.

Setup (see Chapter 3): switch 9 ON = enable, OFF = disable

Page scrolling: switch 10 ON = stay at current page, OFF = return to
page 1 after 30 seconds.

Analog Expander: switch 2 ON = enabled, OFF= disabled (in this case
the internal analog output remains available).

If the instrument is installed in a harsh environment with potential for
electromagnetic impulses from heavy switch gears, motors or lightning,
then it is mandatory to use the EMI/RF| suppression cores provided
with the instrument, as shown in Figure 2-4.




)
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POWER SUPPLY ,--f'l"ff‘ff?:::":f..,.‘r.—«ﬁ..
’? Q £ l T ?\__// T~
PRRHDO2OLLE O
[ ®
 CONNECTION TERMINAL #1
i
EL0%08 WDE
/
+ SUPPRESSION CORE /
¥

EMURFI SHIELDING CORES ASSY.

Figure 2-4 Use of Suppression Cores

2.2.2 Power Source Connection

AC power supply: connect the live line of the power source to terminal
14 and the neutral to terminal 13.

DC power supply: connect the positive supply wire to terminal 14 and
the negative wire to terminal 13 (see Typical Installation on page iv).

2.2.3 Voltage Input Connections

660V Input: Direct Connection . ,
Wiring diagrams for these are provided in Figures 2.5, 2.7, and 2.9.

660V Input: Using Potential Transformers

Wiring diagrams for applications where potential transformers (PT) are
used are provided in Figures 2-6 and 2-8.

120V Input

Instruments with 120V input (Option U) must be wired via potential
transformers. Wiring diagrams are provided in Figures 2-6 and 2-8.

.~

Chapter 2 Installation and Interfaces 7
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2.2.4 Current Input Connections

See Typical Installation on page iv for current input connections.

2.2.5 Ground Connection

Connect the instrument chassis ground to the switchgear earth ground
using dedicated wire greater than 2mm?%14AWG. See Typical

’ Installation on page iv for ground connection.

2.2.6 Wiring Configurations

There are 5 possible wiring configurations, illustrated in Figures 2-5

through 2-9.

No. Wiring Configuration Wiring Mode
1)  3-wire direct connection using 2 CTs 3dir

2)  3-wire open delta connection using 2 PTs, 2 CTs 30P

3) 4-wire WYE direct connection using 3 CTs 4L-nor 4L-L
4)  4-wire WYE connection using 3 PTs, 3CTs 4L-nor 4L-L
5) 4-wire grounded delta connection using 3 CTs 4L-nor 4L-L

L-n = line-to-neutral; L-L = line-to-line voltage readings; voltage readings in
’ 3-wire configurations always represent line-to-line voltages

%

| a-puise 8 Tvs739 Chapter @ Jpstaliation and Interfaces  Page 59 of 370




LINE 1(A)o
LINE 2(B) o—
LINE 3(C)o

Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

LINE 1(A) o—
LINE 2(B) o—
LINE 3(C)o—¢

L
+
&y &y & 3 =
q [ J] AN
e
+
4060 7
50 8 1101001
Voltages V,I'V,| Vv,

Shorting
SW|tches

€99-02015

Figure 2-5 3-wire Direct Connection Using 2 CTs - Wiring Mode 3dir

L
—
—= LOAD
—
= 4| 4
A {“’-"Ji’- T Shorting
14 1] Switches
| $
M I, I,
? -
30 4060 7
50 8O 11
Voltages V.| V,| V5[V
€99-02016

Figure 2-6 3-Wire Open Delta Connection Usmg 2PTs,2CTs-
Wiring Mode 30P

(Note the connection between terminals 5 and 1 1)

Q P ORETE TN 5 e g
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LINE 1(A)o -
+ -
LINE 2(B) o Kot > oD
+ -
LINE 3(C)o Komt -
N o al B >
r——d——o— —U—: { ‘]" { jJ ) Q_ |Shorting
: S,E { Y : L [’. L; EJ-I[ E ? :?\c\ Switches
g oJ-Ja T I |
Currents | |, I, I3
4| =1 4| =] 4 =
~. 10 30 40 60 70 %0
2 8O 110 100120
Voltages V4| Vo| V3| VN
€99-02018
Figure 2-7 4-Wire Wye Direct Connection Using 3 CTs -
Wiring Mode 4L-n/4L-L
LINE 1(A) o t b -
LINE 2(B)o KoL ~ o
4] =
LINE 3(C)o Kot -
+] =
N O~ -
4 Lt |
e NARR N e
) $H ek g dH e 1L LT Tshortin
T T A 1 W O R TN
e o4 -1
e —e=— - __—"'"l
LA A ° ! |
! | Currents | 1, 1, I,
| 1 +} = 4] = 4| =
R o e 10 30 40 60 70 %0
20 50 80 10 100 120
Voltages V4| V,| V5{Vx
c99-02019

Figure 2-8 4-wire Wye Connection Using 3 PTs, 3 CTs -
‘ Wiring Mode 4L-n/4L-L
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; : CyA
gLINE 1(A) I ’ 1( ) i _ L —>
§ PAVAY | L2B) K pl . .
gLINE 2(B) gi vi‘g Mq"zovic ] N —> LOAD
i i |8vac yc)l K pon .
iLINE 3(C) }120VI“2 + - T
Rk e I AR wripr =y
i = = | ' : i 1 Shortin,
B Sl T e
Power Transformer : 111 T
delta connection : I i i
"""""""""""""""""" 1 2 3
: B2 thebths
L2(8) L@ 801010010
L Vi IVz V3|VN
N
S 2
o\ 2
< VOLTAGES DISPLAYED:

L:(A) 120V | 120V L;(C) 1. Line to neutral vortag;as: iéﬁv; 208V, 120V.
N 2. Line o line voitages: 240V 240V: 240V. 95.02021

Figure 2-9 4-wire Grounded Delta Connection Using 3 CTs -
Wiring Mode 4L-n/4L-L

2.2.7 Relay Output Connections

Use relays #1, 2 and 4 for setpoints or KYZ pulsing. These relays do
not energize on power up.

Use relay #3 for alarm/trip setpoint. This relay energizes on power up
and de-energizes on trip condition.

Figure 2-10 illustrates wiring connections for the relays.
Ry R2

R
A

_ R4

R3 _6
IR
@)|@

T
®8)®|@

b

®®®(60|e®

01-01009-3

Figure 2-10 Relay Output Connections
(Note: Power supply shown switched on)
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’ 2.2.8 Analog Output :

The Analog Output requires a galvanically isolated external power
supply. See Figure 2-11 for connections: negative to terminal 15 and
positive to terminal 16. In certain industrial applications, a circuit may
be required to protect against accidental shorts.

FUSE 24V
+ -
To terminal #16 o . JIZ]—-{
D1 C1 VR1
- N | R,

To terminal #15 o

. D1=1N4002
C1=0.1MF/50V

VR1=250Vrms
’ " FUSE=100mA(S.B))

Figure 2-11 Analog Output Connection

2.2.9 Communications

Connector Pinout

The serial interface connector is a standard D-type 9-pin plug-in,
located at the top center of the back of the instrument. Tables 2-1 and
2-2 list the pinout of the connector.

Table 2-1 RS-232 Pinout DIP Switch Block
Pin | Name | Function
Gnd | Ground (common) = % 5
TXD | Transmit Data oL ‘ e .

RxD Receive Data
DTR Data Terminal Ready
DSR | Data Set Ready

QIO —
-h

Table 2-2 RS-422/RS-485 Pinout DIP Switch Block

Pin | Name | Function ﬂ( ON
A8
gy
6 7 8

2 TxD+ |+ Transmit Data
3 RxD+ |+ Receive Data
6 TxD - |- Transmit Data —/ OFF
7 RxD - |- Receive Data

For RS-485 communications, connect together pins 2-3 (TXD+ and
RXD+), and pins 6-7 (TXD- and RXD-).

For cable drawings, refer to Appendix C.

12 Chapter 2 Installation and Interfaces
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2.2.10 Ground Leakage (Option L)

Ground leakage connection is at terminals 26 and 27.

5A, 250V AC or 30V DC
Ry R, Ry

& [ [

17T

)z

—I® "
®

@

(19/19](|10|@)| @)1 [@|@)|@)|@)|@d
H lﬂ“ﬂiilh 3, swonr
v 200 1200 / Sswrici
AC orDC KWH KVARH [
POWER SUPPLY L GROUND LEAKAGE
R L,y A 7
0-1000 W 1 CURRENT TRANSFORMER
- L, B
ST Ls C
24v N i

ANALOG OUTPUT Y

Figure 2-12 Ground Leakage Current Transformer Connection .
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NOTE: Setup is performed after installation is completed.

3.1 Setup Procedure

To enable setup, turn OFF Dip Switch 9 on SW2 located at the top left
of the rear of the instrument (see Figure 2-3). When the switch is down
it is OFF.

>, [ i

3.1.1 Entering Setup Mode

On power up, the instrument is in monitoring mode. Press SELECT to
enter the setup mode.

Setup is performed using windows 2, 5, and 8.

il

IEIE B E IR 2 N e T =
o = e = e = g | =
lII[_a |2 I 2 Mr— - (S

| WWHHWWWI
Il

Window 2 displays the setup parameter code; window 8 (in some
cases, windows 5 and 8) display the value for that parameter. Use the
1 U keys to scroll between parameters.

®
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3.1.2 Changing Parameter Values

Press SELECT again and the dot beside the parameter code will

disappear.
p— VOLTAGE CURRENT
E dot
— MAX. A
—_— VOLTAGE : ENT
= |[I[ e 4
— MAX. AMP
a— VOLTAGE CURRENT

Use the T I keys to scroll to the desired value.

When the setup parameter is correctly defined, press on the RESET
key and the dot will re-appear.

Press RESET again to return to the monitoring mode.

)
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3.2 Wiring Mode: CnF

Choose from 4 wiring modes:

1) 3dir 3-wire direct connection using 2 CTs

Edmonstone Street Newmarket SPS SP023 Main Switchbodid OM Manual

2) 30P 3-wire open delta connection using 2 PTs, 2 CTs
3) 4L-n 4-wire direct or WYE or grounded delta connection

4) 4L-L

using 3 CTs, with or without PTs, using line-to-neutral

values ‘
4-wire direct or WYE or grounded delta connection
using 3 CTs, with or without PTs, using line-to-line
values

- Press SELECT; the dot will disappear.
- Use the T I keys to scroll to the appropriate value.

' - Press RESET; the dot will re-appear.

[

FEEEEECRRERTE TR TR R LT

YOLTAGE

CURRENT

POWER FACTOR

APPARENT POWER

E—I

YCOLTAGE

maX. AMP DEMAND

CURRENT

REACTIVE POWER

ACTIVE POWER

MAX.OEMAND

FREQUENCY

CnF.

4L-L

|8

VOLTAGE

MAX. AMP DEMAND

CURRENT

MAX.DEMAND

ACTIVE ENERGY

UNBALANCED CURRENT/

WAX. AMP DEMAND

REACTIVE ENERGY

MODEL
290

Use the T key to move to the next setup parameter.

®
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3.3 Potential Transformer Ratio: Pt

Note: Pt must be defined before relay setpoint definition.

In a direct connection, at low voltage (up to 660V), the PT must be set
to 1. In the case of connection using PTs, the PT ratio must be

calculated.

Example: If the primary voltage is 165kV and the secondary is 110V,

the PT will be 165,000/110=1500.

- Press SELECT; the dot will diéapp_ear.
- Use the T U keys to scroll to the appropriate value (1 - 6500).
- Press RESET; the dot will re-appear. '

VOLTAGE CURRENT POWER FACTOR APPARENT POWER
MAX.AMP DEMAND REACTIVE POWER MAX DEMAND
VOLTAGE ! CURRENT ACTIVE POWER FREQUENCY
» pr——
Pt. I g I = 1 =
o L
MAX. AMP DEMAND RAX.DEMAND UNBALANCED CURRENT/
VOLTAGE CURRENT ACTIVE ENERGY
= = MODEL
- 290

RN N R A A AN A AR R
=

MAX. AMP DEMAND

REACTIVE ERERGY

Usethe T key to move to the next éetup parameter.

Chapter 3 Setup
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-

represented by Ct.Gg

This parameter defines the
- Press SELECT; the dot wi
-Usethe MU keys to scrof to th

pPrimary value of the Current Transformer.
Il disappear.
€ appropriate value (1-50000 A).

- Press RE SET; the dot will re-appear.

YQLTAGE CURRENT POVER FACTOR AFPA‘EHTPOWER

» MAX, AW DEMAND REACTIVE POWER MAXDEMAND E
VOLTAGE CURRENT ACTIVE POWER FREQUENCY

Ct. Z ' 1

MAX. AMP DEMAND MAX DEMAND INBALANC ED CumpE Ny
VALTAGE CURRENT ACTIVE ENERGY
B f— MODEL
i X, AMP DEMAND REACTIVEENERGV 290

IIHIHIHIHHHIIIIIHHIIHHHII

-Usethe 1 key to move to the next setup parameter.

3.5 Power Demand Period: p

This parameter

demand is calculated.

- Press RESET:; the dot will re

defines the time

-appear,

period over which average power

YQLTAGE

CURRENT

POWER FACTIOR

APPARENT POWER

Yatace

P

EmE

MAX. AMP DEMAND

CURRENT

REACTIVE POWER

ACTIVE POWER

15

MAX DEMANO

FREQUENCY

VALTAGE

MAX. AP DEMAND

CURRENT

J -

MAX.OENAND

AC TIVE ENERAGY
P —————

| ———

lllllllllllllllllllllll“lllllllllll

MAX. AMPDEMAND

REACTV € ENERGY

Usethe 1 key to move to the next setup parameter.
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3.6 Ampere Demand Period: AP

. This parameter defines the time period over which average ampere
demand is calculated.
- Press SELECT; the dot will disappear.

-Usethe T | keys to scroll to the appropriate value (0 - 1800
seconds; a '0’ value means that ampere demand will be calculated
each internal cycle: 0.1 second).

- Press RESET; the dot will re-appear.

put VALTAGE CURRENT POWER FACTOR APPARENTPOWER

= ] - : =
- = = o -
- MAX.AMP DEMAND REACTIVE POWER MAXDEMARD

- VOLTAGE CURRENT ACTIVE POWER FREQUENCY

z E AP. g g 80 = I 1
- MAX. AMP DEMAND MAX.DEM AND T ————
- VCOLTAGE CURRENT ACTIVE ENERGY

st - - o

= Z ps MODEL
- WAX. ANP DEMAND REACTIVE ENERGY 290

Usethe T key to move to the next setup parameter.

®
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3.7 Memory Buffer: buF

This parameter defines the number of measurements which will serve

as the basis for calculating average values of voltage, current and

power.

- Press SELECT; the dot will disappear.
- Use the T4 keys to scroll to the appropriate value:

nor (normal) = 8 (for stable voltage and current situations)
unSt (unstable) = 32 (for unstable voltage and current situations.
Readings in this mode will be slower.).

- Press RESET; the dot will re-appear.

VOLTABE CURRENT POWER FAC TOR APPARENT POWER
IC_1E =
MAX. AMP DEWAND REACTIVE POWER MAK CEMANO
VOLTAGE CURRENT ACTIVE POWER FREGUENCY
buF. ]Hl nor
MAX. AMP DEIMND MAX.DEMAD UNBALAMC ED CURRENTY
VOLTAGE CURRENT

AC TIVE ENERGY

MODEL

=

MAX. AMP DEW ND

«$

[E]

REACTN E ENERGY

290

Use the T key to move to the next setup parameter.

3.8 Reset: rSt

This parameter enables/disables the reset of energies and demands.
- Press SELECT; the dot will disappear.
- Use the T keys to scroll to the appropriate value:

ON = reset function enabled;

- Press RESET; the dot will re-appear.

OFF = reset function disabled

VOLTAGE CURRENT

POWER FAC TOR

APPARENT POWER

=
)i

WMAX.AMP DEMAND

YOLTAGE CURRENT

REACTIVE POWER

ACTIVE POWER

MAXDEMAND

FREQUENCY

rSt.

OFF

WA X. AP DEMAND

VOLVAGE CUHRENT

MAX.OEMAD

ACTIVE ENERGY

BL_IF

g
g

MODEL

M X, AMP DEMAND

RN RN AR N RN RN IR RIENRNAEY

REACTIVE ENERQY

290

®

Use the T key to move to the next setup parameter.
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3.9 Baud Rate: br

This parameter defines the communication speed. Here, 3 display
windows are used.

- Press SELECT; the dot will disappear.
-Use the T 1 keys to scroll to the appropriate values:

middle window: number of bits and parity - 7E, 8n, 8E
right window: bits per second - 110, 300, 600, 1200, 2400, 4800, 9600

Both values (windows) change simultaneously.
- Press RESET; the dot will re-appear.

- VOLTAGE CURRENT POWER FACTOR APPARENT POWER

- l K. AMP DEMAND REACTIVE PONER MAXOEMAND

- VOLTAGE _ CLRRENT ACTIVE POWER FREQUENCY

= MAX. ANP DEMAND MAX DEMAND e ——

- VOLTAGE CURAENT ACTIVE ENERGY

= II “J B ———m MODEL

= ) MAK. AMP DEMAND RE ACTIVE EKERGY 290 L

Use the T key to move to the next setup parameter.

3.10 Communication Address: Add

Each Powermeter on the network must have a unique address,
( according to the communication protocol used (see Section 3.12).

- Press SELECT,; the dot will disappear.
- Use the T § keys to scroll to the appropriate value:

. ASCIi protocol: 0 - 32 Modbus protocol: 1* - 247 ;;Elrl‘;c’z gﬁyg
- Press RESET,; the dot will re-appear. value of ,%, but
r the Modbus
' protocol will not
z VOLTAGE CURRENT PORER FACTOR APPARENT POWER recognize it.
8 N E | | = |
‘ -E- VOLTAGE Cmns:x‘awn 'M i ::::::::m FREQUENCY
JumcaE B
11/ = £ T e

Use the T key to move to the next setup parameter.

®
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3.11 Handshake Mode: H.Sh

Handshaking refers to a signal from the receiving device indicating its
readiness to receive data. Handshaking is achieved by means of either
hardware signals or software commands.

- Press SELECT; the dot will disappear.
- Use the T4 keys to scroll to the appropriate value: sOFt or Hard
- Press RESET; the dot will re-appear.

= VOLTAGE CURRENT POWER FAC TOR APPARENT POWER

: = E

- MAX, AMP DEMAND REACTIVE POWER MAX DEMAND

= VALTAGE CURRENT ACTIVE POWER FREQUENCY

= Hsh. | =z SOFt IE
= MAX. ANP DEMAND BAX DEMEND [ ——————
= VOLTAGE CURRENT AC TIVE ENERGY

- e

= 5| | E—
= MAX.AMNP DEMAND REACTIVE ENERGY 290

Use the T key to move to the next setup parameter.

3.12 Communication Protocol: CoP

Here, 3 display windows are used.
- Press SELECT; the dot will disappear.
- Use the T U keys to scroll to the appropriate values:

middle window: protocol - ASClIi (ASCI), Modbus (bin) or printer (Prnt)
right window: serial line - RS-232 (232), RS-422 (422) or RS-485 (485)

Both values (windows) change simultaneously.
- Press RESET; the dot will re-appear.

-
z VOLTAGE CURRENT POWER FACTOR APPARENT POWER
= MAX. AMP DEMAND REACTIVE POWER MAX.DEMAKD
- VALTAGE CURRENT AC TIVE POWER FREQUENCY
: cor. I asci E 232
= ) BAX. AMP DEMAND MAX.0EM AND UNB A LANC EO C URRENT/
- VOLTAGE CURRENT . ACTIVE ENERGY
: I!] IH l E] -] MODEL
- MAX. AMP DEMAND REACTIVE ENERGY 290

Use the T key to move to the next setup parameter.
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3.13 Relays

There are 4 relays in the instrument which can be associated with up to
8 setpoints. Three of the relays may also be used for pulsing (see
following page). The setpoint values appear in the following windows
(each window has its number marked above it in the illustration below):

Window Setpoint 4 Unit | Range
1 High voltage \' 0 - Vmax
3 Low voltage , \' 0 - Vmax
4 High current A 0 - Imax
7 Low total power factor lag 0 - 1.000
8 High accumulated power demand | kW
9 High total reactive power import | kvar | 0 - Pmax
10 | High total apparent power kVA | O - Pmax
11 - standard - | High unbalanced current A 0 - Imax
11 - Option L | High ground leakage current A 0 - GLImax
Notes:

Parameter limits:
Vmax (660V input) = (400 x k)V, where k=1 if no PT, or k=PT ratio if PT used
Imax (20% overrange) = 1.2 x CT primary current A
Pmax = (Imax x Vmax x 3)/1000 kW @ wiring mode 4L-n
Pmax = (Imax x Vmax x 2)/1000 kW @ wiring mode 4L-L, 30P, 3d|r
GLImax = 1.2 x ground leakage CT primary current mA

Wiring mode 4L-n: line-to-neutral voltages
Other wiring modes: line-to-line voltages

= . 7

-— VOLTAGE | 1 CURRENT 4 POWER FACTOR / APPARENT POWER 10

= l (High Voltage) (High Current) (Low Povrer Facter (High Apparent Power) E Y
= — . i~
— MAX.AAP DEMAND REACTIVE POWER MAX.DEMAND

= f; > v

— voace 2 CURRENT ~ AcTVEPOWER FREQUENCY 17

p— {Hgh Accumidated Active (High Unbatanc ed

- l 1. Power Dem and) Current)

= MAX. AL DEMAND MAX.DEMAND UNBALANCED CURRENT
: ~ ~ 9

- votace 2 CURRENT o AC TIVE ENERGY

- I {Low Vdtage) { High Reactive Powar)

= | —r MODEL
= MAX. AMP DEMAND RE ACNVE ENERGY 290

- Use the T I keys to scroll to the desired relay number: 1, 2, 3 or 4.
Assigned setpoint values will appear in their respective windows; dots
will appear if a setpoint value has not yet been defined.

Chapter 3 Setup
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. - Press SELECT; the dot after the relay number will disappear. Window 5
will display ‘on’. This allows the user to set or change the value at
which the setpoint is activated. The "High Voltage’ setpoint value (or
dots) will appear in window 1; the other windows will be empty.

-Use the T § keys to set the 'ON’ value for the High Voltage
setpoint.

- Press SELECT; window 5 will display 'on.d’, indicating the time

delay until setpoint operation. This may take a value from 0.1 to
99.9 seconds. :

-Use the T keys to define the delay to operatio'n.
- Press SELECT; window 5 will display 'OFF’.

- Use the T4 keys to scroll to the value at which the displayed
sefpoint will be released.

- Press SELECT; window 5 will display 'OFF.d’, indicating the

time delay until setpoint release. This may take a value from 1
to 999 seconds.

- Press either: SELECT to move to another setpoint parameter, or

RESET to exit this relay and move to another
relay/parameter.

- Press RESET to exit the relay after all desired setpoint values are

defined; the dot will re-appear, and ON setpoint values will be
displayed.

- Press RESET again to exit the parameter.
Use the T key to move to the next setup parameter.

NOTE

Itis possible to cancel both ON and OFF setpoints by pressing the T and | keys
simultaneously. A canceled setpoint can be re-instated by pressing either the 1 -

. or I key.

Pulses

Pulses may be defined for relays 1, 2 and 4. When one of these relays

is displayed, the pulsing value in Window 9 can be set, from 1 to 200
units per pulse.

Pulse Name Description Units
Pult  Ac.En Pulse 1 - Active Energy kWh
Pul2 rE.En Pulse 2 - Reactive Energy kvarh
Puld rEtE Pulse 4 - Returned Energy kWh
24 Chapter 3 Setup
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. 3.14 Analog Output: A (optional) | )

Up to 12 parameters may be assigned an analog output:

Window | Parameter Name Description

1 uU.1 Voltage L1/L12

2 u.2 Voltage L2 /123

3 u.3 Voltage L3/ L31

4 c.1 Current L1

5 c.2 Current L2

6 c.3 Current L3

7 PF Power Factor

8 (right) Ac.d Active Power Accumulated

Demand

8 (left) Ac.P Active Power
' 9 - rE.P Reactive Power

10 AP.P Apparent Power

11 Fr Frequency

'A’ is the overall code for Analog Output. A parameter allocated to
analog output is indicated by a number (e.g., '1 E’ or 3 E’) displayed in .
that parameter's window. Where there is no allocation, a row of dots
-will appear in the window. '

ACTOR APPARENT POWER

VYOLTAGE CURRENMT POWER Fi
EI{E "3' 4E |E“7E fl==]l 0 € |Ig
. BAX. ANP DEMAKD REACTIVE POWER

MAX_DEMAND
VOLTAGE cuRRENT ACTIVE POWER ACCUM OEMAND  FREQUENCY
E|zeu"§|se ]@Ise 0]@'11E I
MAX, AMP DEMAND AN DEMAND UKBALAMCED CURRENTT

¢ EX e I | — = S

Ile] e

[T

i

L

- Usethe T § keys to choose the parameter from the list above.
- Press SELECT; the dot will disappear from the 'A’.
- Usethe T | keys to scroll to the appropriate values:

0 (internal analog output), or
1E - 12E (if 1 or 2 AX-8 analog expanders are connected).

- Press RESET; the dot will re-appear.

To cancel an allocation of a specific parameter to Analog Output, press
SELECT and then press the up and down arrows simultaneously. A
row of dots will appear in place of the number.

®
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Note: If you are not using an AX-8 Analog Expander, cancel all analog
output assignments so as not to disrupt communication.

The following table gives the range of values of the output parameters:

Parameter Value 4-20mA | 0-20mA Note
Voltage ov 4 mA 0mA
No PT 660V 20mA 20mA
Voltage ov 4 mA 0mA
via PT (144V*K) V | 20mA 20mA K =PT ratio
Current ov 4 mA O0mA I(p) = rated
1.2 " I(p) 20mA 20mA primary
current of CT
Power factor -0.00 4 mA 0mA
>, -0.50 8 mA 5mA
1.00 12 mA 10 mA
0.50 16 mA 15 mA
' 0.00 20mA 20mA
Frequency 45 Hz 4 mA 0 mA
65 Hz 20mA 20mA
Active power kW V*I*nkW | 4mA 0 mA .-
0 kw 12 mA 10 mA
V*i*nkw 20mA 20mA
Reactive power kvar as for Active Power
Apparent power kVA | 0 kVA 4 mA 0 mA .
V*I*nkVvA | 20mA 20 mA
Accumulated active
. power demand as for Apparent Power

** V, | are defined according to PT ratio and CT primary current.
For line-to-neutral voltage measurement, n=3; in all other cases, n=2.

®
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. Parameters measured by the PM290 are calculated based on the
analog output current (lanaiog), @s per the following table:
Measured Output 4-20mA Output 0-20mA
Parameter
Voltage, V V = (lanatog™4) * Veui scate V = lanalog * VFull scate
16 20
Current for : . _
any CT, | I = (lanaiog4) ~ IFul Scate | = lanatog * IFutl scale
- 16 20
Power PF(positive) = (20-lanaiog) / 8 | PF(pos.) = (20-lanaiog) / 10
factor, PF PF(negative) = (4-lanaiog) / 8 | PF(N€g.) = (4-lanaiog) / 10
Frequency,
o O = (laiog+32) 1 0.8 f = (lanaiog*45)
Active _
power, kW P= (IAnalog'12) Peut Scate P= (Il\nalog'1 0) " Pruit Scale
8 10
Reactive
power, kvar Q= ~(|Ana|og'12) " Qrun Scale Q= (IAnalog'1o) " Qe Scale
8 10
Apparent e
power, kVA | S = (lanatog4) ~ Srun scate S = lanalog * Srul scate
16 20
Accumulated ) ]
active power | P = (lanaiog4) " Prun scate P = lanatog ~ Prutl scate
demand, kW 16 20

®
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In the monitoring mode, values are dis
key to scroll through the
30 seconds. For resolution and
Measurement Specifications.

4.1 Display Pages

Page 1
Voltage e oe Gt pover Facor | Apparent powsr
~. 993 9999 , 9.99 9999
Voitage _ Current Active Power | Frequency
' 999 9999 99999 99.9

played on 3 pages. Use the |
pages. The display will retum to page 1 after
parameter ranges, see Appendix A, .

............ Voltage . . .. Current ...Erergy
999 9999 99999
Page 2
Voltage Maximum Ampere Demand  Reactive Powe( Maximum Demand kVA
999

—_..Voltage |
999

Voltage

999 |

Maximum Ampere Demand

9%9 | 9999 |

999 !

999

9999
Maxim um Ampere Demand
9999

Page 3

Note: For Option L, ground leakage current is displayed instead of unbalanced current

®

. Returned Enemgy
-9999 |

28
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® 4.2 Self-Test Diagnostics

The PM290 periodically perform self-test diagnostics. If the instrument
fails the self-test diagnostics, it discards the last measurement results,
and an error code (from 1 to 7) is displayed for 2 seconds on all LEDs.
Code 8 represents Power Down (Normal).

If the instrument resets itself continuously, contact your local
distributor.

If the Powermeter malfunctions, it is recommended to switch it off for
one minute and then to turn it on again.

4.3 RESET

"In the monitoring mode, press the RESET button (towards the bottom
of the front panel) continuously for more than 5 seconds to reset the

' following parameters to zero:

Energy kWH
Returned energy kWH
Reactive energy kVARH

Press the RESET MAX button (at the top of the front
panel) continuously for more than 5 seconds to reset I

the following parameters to zero: RESET
MAX

Ampere max. demand per phase
Active power max. demand

Apparent power max. demand . ‘@’
PAGING

. SELECT .

~
RESET
ENERGY

To prevent unauthorized resetting, disable the reset function (see
Section 3.8).

®

Chapter 4 Display 29

-QbukeldT™MS739 Active 29/01/2014 Page 80 of 370



Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual B i e, .

Appendix A: Technical

Specifications

Input and Output Ratings

3 galvanically (120 V INPUT USING PT (up to 120+20% V line-to-
isolated voltage (Option line voltage)
inputs U) Burden: <0.015 VA

660 V DIRECT INPUT (up to 660 V line-to-line
voltage or up to 550 V line-to-neutral voltage)
Burden: < 0.3 VA

3galvanically [1A~ INPUT via CT with 1 A secondary output

isolated current Burden: < 0.15 VA

inputs
' Measurement up to 1.2 A RMS, 1.76A amplitude
Overload withstand: 2 A RMS continuous, 30 A
RMS for 1 second .
5A  INPUT via CTwith5 A secondary output
Burden: < 0.15 VA
Measurement up to 6 A RMS, 8.8A amplitude
Overload withstand: 10 A RMS continuous, 150A
RMS for 1 second
1 galvanically  |5mA input via CT with 5mA secondary output
isolated ground |Burden: < 0.1 mVA
current input Overload withstand: 30mA RMS continuous, 400mA

(Option L) RMS for 1 second
External Optically isolated, dry contact sensing input (voltage-
synchronization (free) -
. input
Relay outputs |3 relays rated at 5A, 250 VAC, 2 contacts (SPST
Form A)
1 relay rated at 5A, 250 VAC, 3 contacts (SPDT
Form C)
Analog output  |Range 0-20 mA/4-20 mA (upon order)
CMV Isolation 1500 V RMS
Offset Temperature  +300 nA/°C
Non-Linearity 10.02%
Accuracy 0.06% FS
Offset 1100 pA
Maximum Load 510 Q
Power Supply 15 - 30 VDC, external
30 Appendix A: Technical Specifications
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Input and Output Ratings

Communication

One serial port, EIA RS-232 or F?S-422/RS-485
(optically isolated) standards
Connector: 9-pin female D-type

Display High-brightness seven-segment digital LEDs, 11
windows. A total of 3 pages with simultaneous
display of up to 11 parameters.

Voltage and Standard 9.52 mm pitch (UL recognized)

current input ScrewM3

terminals Maximum wire diameter 2.591 mm (10 AWG)

Service Standard 5 mm pitch (UL recognized XCFR2)

terminals Screw M2.6
Maximum wire diameter 2 mm (12 AWG)

Power supply | 95-135V AC, 185-250VAC, 50/60 Hz, 20 VA

10-20V DC
20-38VDC
38-72VDC
80-160VDC
160-290VDC

15W

Environmental Conditions

Operating -20°C to 60°C (-4°F to 140°F)
temperature

Storage -25°C to 80°C (-13°F to 176°F)
temperature

Humidity 0 to 95% non-condensing
Construction

Instrument body |[CASE ENCLOSURE: plastic ABS

(UL recognized QMFZ2)
FRONT PANEL: plastic polycarbonate «

|Instrument weight [2.65 kg (5.83 Ibs.)

Standards

UL File #£129258(N)
CE-EMC: 89/336/EEC as amended by 92/31/EEC and 93/68/EEC
CE-LVD: 73/23/EEC as amended by 93/68/EEC and 93/465/EEC
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Appendix B: Communication Cable

Drawings
. RS-232
25-pin Computer Connector, Hardware Handshake
DB9 male DB25 female
connector connector
GND GND
1 7
5 1 Tx Rx 3
To PM290 <— Rx Tx — To!BM PC/Compatible
3 2
4 |.DTR DSR | ¢ ,
s |BSR_ . DIR |5, I

RS-232 25 pin

Note: For software handshake, short between pins 6 and 20; do not
connect to pins 4, 5.

9-pin Computer Connector, Software Handshake

DB9 male DB9 female
connector conneclor
GND GND
1 5
Tx Rx
To PM290 ¢— —p To IBM PC/Compatible
3 Rx Tx 3
4 DTR DSRH _ 6
5 |- DSH 1 DR | 4

RS-232 9 pin

Note: For hardware handshake, connect to pins 4, 5; do not short
between pins 6 and 4.

Printer Connector - Example

DB9 male DB25 female
connector connector

1 GND GND 7

" T R

ToPM0 €= " Bx L TIx L[S | T Topinte
DTR CTS
4 L4 5
L ATS [

RS-232 prnter
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25-pin Computer Connector
DB9 male DB25 female
connector connector
#1
TxD RxD
2 3
ToPM2go w— [ g | AXD i = TxD 2
6 TxD- RxD-
15
7 | RxD- TxD- 14 | " ToIBM PC/Compatible
¥__E\I_S, 4
#2
XD L CT8.f 5
2 . ATS- I
X
SJoPm2oo | 3 |2y | | or.
TxD- 17
6| X )
.\’ ' 7 | BxD- 1)L
#32 :
N TxD
ToPM200 +— [ 3 |-RX
g |L.1xD-
RS-422 25 pin
9-pin Computer Connector
DB9 male DB25 female
connector conneclor
#1
TxD D
RxD TxD
ToPM290 +— | 3 4 ‘
. T - -
' ~ 6| 1XP | 'RXD 9 | ~——» ToIBMPC/Compatble
’ ‘ 7 RxD- TxD- 5
LBIS o
#2
CTS
TXD Y
il _ATS:[,
ToPM290 «— |5 | BXD | oTs '
5 TxD-
7 RxD- I
| 132
o TxD
| RxD
ToPM290 +— | 3 |—-
6 |.TD-_ | i
7 |.AxD- , :
‘ e o RS-422 9 pin .
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%

!
®
fy

, 25-pin Computer Connector
! E DB9 male - 0825 lemale
i comnector connectos

RS-485

w
=
-

TxD RxD
2 |- cee— - 3
To PM290 -— 3 RXD' TxD 2
‘ 6 |.1X0: . L
7 [P0 l DD- 14| — BMPC/Compatibie
RTS | 4
#2 Lers [
TxD
2
Tomzmo — |4 |.BXD
17
¥ 6 | .TXD-i |
’ 7 RXD‘E
#32 :
TxD
2 | ]
.
To PM290 AxD
3 N
6 TxD-
7 | RxD-
RS-435 25pn
9-pin Computer Connector
i D39 male 0825 female
connectot conneclor
#1
7 ™D RxD
L2 3
-t RxD ™D |7~
’, To FM290 3 e 2
R KN
. | 6 | 1XD :,.,..,BKQ..,.. 15 '
‘ 7 |80 )T ] IBM PC/Compatible
RTS | 4 .
#2 CTs | ¢
, | TxD
2o, | e
To PM200 — 3 _hxue CTS- 17
6 | ™D | e
7 _BXD' -4
To M290
:‘ : RAS-485 9 pin
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VLT® 6000 HVAC

175ZA691.10

VLT 6000 HVAC

Operating instructions
Software version: 2.2x ‘

C€ C

These operating instructions can be used for all VLT 6000
HVAC frequency converters with software version 2.2x.
The software version number can be seen from parameter

624.
4 ' MG.60.A5.02 - VLT is a registered Danfoss trade mark
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VLT® 6000 HVAC

The voltage of the frequency converter

is dangerous whenever the equipment

is connected to mains. Incorrect instal-

lation of the motor or the frequency converter may

cause damage to the equipment, serious personal

injury or death.

Conseguently, the instructions in this manual, as

well as national and local rules and safety

regulations, must be complied with.

B Safety regulations

1. The VLT frequency converter must be discon-
nected from mains if repair work is to be carried
out.

Check that the mains supply has been
disconnected and that the necessary time has
. passed before removing motor and mains plugs.

2. The [OFF/STOP] key on the control panel of the
VLT frequency converter does not disconnect the
equipment from mains and is thus not to be used
as a safety switgh.

3. Correct protective earthing of the equipment must
be established, the user must be protected
against supply voltage, and the motor must be
protected against overload in accordance with
applicable national and local regulations.

4. The earth leakage currents are higher than 3.5 mA.

5. Protection against motor overload is inciuded in
the factory setting. Parameter 117, Motor thermal
protection, default value is ETR trip 1.

A ne!
“ﬂ The function is initialised at 1.0 x rated mo-
tor current and rated motor frequency (see
. parameter 117, Motor thermal protect/'on)f
For the North American market: The ETR functions
ensure overload protection of the motor, Class 20,
in accordance with NEC.

6. Do not remove the plugs for the motor and mains

supply while the VLT frequency converter is
connected to mains. Check that the mains supply
has been disconnected and that the necessary
time has passed before removing motor and mains
plugs.

Reliable galvanic isolation (PELV) is not complied
with if the RFI switch is placed in OFF position.
This means that all control in- and outputs can
only be considered low-voltage terminals with
basic galvanic isolation.

Please note that the VLT frequency converter has
more voltage inputs than L1, L2, L3 when the DC-
bus terminals are used.

Check that all voltage inputs have been
disconnected and that the necessary time has
passed before repair work is commenced.

B Warning against unintended start

1.

The motor can be brought to a stop by means of
digital commands, bus commands, references or a
local stop, while the frequency converter is
connected to mains.

If personal safety considerations make it necessary
to ensure that no unintended start occurs, these
stop functions are not sufficient.

. While parameters are being changed, the motor

may start. Consequently, the stop key [OFF/
STOP] must always be activated, following which
data can be modified.

A stopped motor may start if a fault occurs in the
electronics of the VLT frequency converter, or if a
temporary overload or a fault in the supply mains
or the motor connection ceases.

A Warning:

Touching the electrical parts may be fatal - even after the

equipment has been disconnected from mains.
Using VLT 6002-6005: wait at least 4 minutes
Using VLT 6006-6550: wait at least 15 minutes

MG.60.A5.02 - VLT is a registered Danfoss trade mark
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VLT® 6000 HVAC

H Introduction to Operating Instructions

These Operating Instructions are intended as a tool for you as the person who is going to install, operate and pro-
gram the VLT 6000 HVAC.

A VLT 6000 HVAC comes with Operating Instructions as well as a Quick Setup Guide. In addition, a Design Guide
can be ordered for use when designing installations that will include a VLT 6000 HVAC. See Available literature.

Operating Instructions: These are instructions in how to ensure optimum mechanical and electrical
installation, commissioning and service. The Operating Instructions also |
include a description of the software parameters, thereby enabling easy
adaptation of the VLT 6000 HVAC to your application.

Quick Setup Guide: Helps you to quickly install and commission the VLT 6000 HVAC.

Design Guide: Used when designing installations that include a VLT 6000 HVAC. The De-
sign Guide gives detailed information about VLT 6000 HVAC and HVAC in- ’
stallations, including a selection tool to enable you to choose the right VLT
6000 HVAC with its relevant options and modules. The Design Guide also
contains examples of the most common HVAC applications. Furthermore,
the Design Guide has all information relating to serial communication.

These Operating Instructions are divided into four sections with information about VLT 6000 HVAC.

introduction to HVAC: This section tells you the advantages you can obtain by using a VLT 6000
HVAC - such as AEO, Automatic Energy Optimization, RFi filters and other
HVAC-relevant functions.
This section also contains examples of application as well as information
about Danfoss and CE-labelling.

Installation: This section tells you how to carry out mechanically correct installation of
the VLT 6000 HVAC.
In addition, this section includes a description of how to ensure that the in-
stallation of your VLT 6000 HVAC is EMC-correct. Furthermore, a list is gi- ’
ven of mains and motor connections, together with a description of the
control card terminals.

Programming: This section describes the control unit and the software parameters for the
VLT 6000 HVAC. Also included is a guide to the Quick Setup menu, which
allows you to get started on your application very quickly.

All about VLT 6000 HVAC: This section gives information about status, warning and error messages
from the VLT 6000 HVAC. Additionally, information is given on technical
data, service, factory settings and special conditions.

A
v
Indicates something to be noted Indicates a general warning. Indicates a high-voltage warning. ‘
by the reader.
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VLT® 6000 HVAC

‘ B Available literature

Please note that variations may occur from one country to the
Comes Other literature
with for VLT 6000
VLT 6000 HVAC

HVAC

Operating Design
Instructions lMG gg'gi vy
MG.60.AX.YY LooeE
BT coon tvach
VLT 6000 HVAC
Data sheet
L MD.60.AX.YY

r A
VLT 6350-6550

|Installation Guide
MG.56.AX.YY

L

VLT 6000 HVAC!

X = versionnumber 06 = Italian gs:tcrgﬁ;
= language version 07 = Swedish
E)IS; = Dagishg 10 = Dutch L e
02 = English 20 = Finnish
03 = German 28 = Brazilian Portuguese
04 = French 51 = Danish, English, German
05 = Spanish 52 = Danish, English, German, French

The chart below gives an overview of the literature available for the VLT 6000 HVAC.

next

Communication
with VLT 6000
HVAC

HVAC

Introduction to

-
LCP Remote kit Software
| IP20 |  Dialog
L MLS6.AX 51 MG.50.EX.YY
g ey L
r—LCP Remote kit—|
| IP54 I —
L M!.56.GX.52 PROFIBUS
Manual
— — MG.10.LX.YY
™ “Lciter ) L
LMI.56.DX.51
r= — 7
r— — Metasys N2
IP 20 terminal e amal
cover L

MI.56.CX.51
L

LonWorks

- | Manual
RCD MG.60.EX.YY
| instructions L
LMI.GG.AX.YY

I andis/Staeial

r———nq FLN
Relay card l Manual

| instructions LMG.60.GX.YY

|_MI.66.BX.YY

B VLT 6000 advantages in a HVAC installation
One advantage involved in using a VLT 6000 HVAC is
that this unit has been designed to regulate the speed
| of fans and rotary pumps while consuming the
smallest possible amount of energy. Consequently, if a
’ VLT 6000 HVAC is used in a HVAC installation, opti- ¢
mum energy savings are guaranteed, since less
‘ energy is used with a VLT frequency converter than
\ with the traditional HVAC regulation principles.
| Another advantage in using the VLT 6000 HVAC is
| that regulation is improved and can easily adapt to a
’ new flow or pressure requirement in an installation.
| The use of a VLT 6000 HVAC offers the following
additional advantages:

* VLT 6000 HVAC has been designed for HVAC
applications.

* A wide power range - from 1.1-250 kW, with a
unique design.

* |P 20 and IP 54 enclosures that can be mounted
side by side. For power sizes > 55 kW ( = 30kW for
200 V) IP 00 is also available.

* Allunit types are available with an integral RFi filter,
complying with EN 55011 class 1-A in the case of

. a 150 m screened/armoured motor cable and EN
55011 class 1-B in the case of a screened/
armoured motor cable up to 50 m long.

User-friendly design, which makes VLT 6000
HVAC easy to install, both mechanically and
electrically.

Detachable LCP control panel with Hand-Off-Auto
buttons and a graphics display of local speed.
High starting torque owing to Automatic Energy
Optimization (AEOQ).

Automatic Motor Adaptation (AMA) ensures opti-
mum motor utilisation.

Integral PID regulator with option of connecting
two feedback signals (in connection with zoning),
as well as setting of two set-points.

Sleep mode, which automatically turns the motor
off, e.g. when there is no need for more pressure
or flow in a system.

The "flying start" function enables the unit to catch
a rotating fan.

Automatic ramp up/down to ensure that the VLT
6000 HVAC will not trip during acceleration or de-
celeration.

All standard units have three integral, serial
protocols - RS 485 FC protocol, Johnson's Meta-
sys N2 and Landis/Staefa FLN. Communication
option cards that can be connected are
LonWorks, Profibus for the VLT 6000 HVAC.

MG.B60.A5.02 - VLT is a registered Danfoss trade mark
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B Control principle
A frequency converter rectifies AC voltage from mains
into DC voltage, after which this DC voltage is
converted into an AC current with a variable amplitude

The motor is thus supplied with variable voltage and
frequency, which enables infinitely variable speed
regulation of three-phased, standard AC motors.

and frequency. . 0 5 3 <
4 7
SHY L R
~ T
i -_—

175ZA18.11

1. Mains voltage
3x 200 - 240V AC, 50 /60 Hz
3 x380-460V AC, 50/ 60 Hz.

2. Recitifier
A three-phase rectifier bridge that rectifies AC
current into DC current.

3. Intermediate circuit
DC voltage = V2 x mains voltage [V].

4. Intermediate circuit coils
Even out the intermediate circuit voltage and
reduce the harmonic current feedback to the
mains supply.

5. Intermediate circuit capacitors
Even out the intermediate circuit voltage.

6. Inverter
Converts DC voltage into variable AC voltage with
a variabfe frequency.

7. Motor voltage
Variable AC voltage, 10-100% of mains supply
voltage.

8. Control card
This is where to find the computer that controls
the inverter which generates the pulse pattern by
which the DC voltage is converted into variable
AC voltage with a variable frequency.

B AEO - Automatic Energy Optimization
Normally, the U/f characteristics have to be set on the
basis of the expected load at different frequencies.
However, knowing the load at a given frequency in an
installation is often a problem. This problem can be
solved by using a VLT 6000 HVAC with its integral
Automatic Energy Optimization (AEQ), which ensures
optimum energy utilization. All VLT 6000 HVAC units
feature this function as a factory setting, i.e. it is not
necessary to adjust the frequency converter U/f ratio
in order to obtain maximum energy savings. In other
frequency converters, the given load and voltage/
frequency ratio (U/f) must be assessed to carry out
correct setting of the frequency converter.
Using Automatic Energy Optimization (AEQ), you no
longer need to calculate or assess the system
characteristics of the installation, since Danfoss VLT
6000 HVAC units guarantee optimum, load-
dependent energy consumption by the motor at all ti-
mes.

The figure on the right illustrates the working range of
the AEQ function, within which energy optimization is

*} o

Motor voltage

fu
01 02 03 04 05 06 07 08 09 1.0 Tun
Frequency

If the AEO function has been selected in parameter
101, Torque characteristics, this function will be
constantly active. If there is a major deviation from the
optimum U/f ratio, the VLT frequency converter will
quickly adjust itself.

175HA335.13

Advantages of the AEO function

* Automatic energy optimization

¢ Compensation if an oversize motor is used

* AEQO matches operations to daily or seasonal
fluctuations

* Energy savings in a constant air volume system

enabled. * Compensation in the oversynchronous working
range
* Reduces acoustic motor noise
8
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' H Example of application - Speed control of fan in ventilation system
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The AHU installation is able to distribute air through- This example shows an application with Run permis-

out the building or to one or several parts of a sive, warning against no load and warning for filter
building. change.

Normally, an AHU installation consists of a fan and a The Run permissive function ensures that the VLT
motor that supply air, a fan scroll and a duct system frequency converter will not start the motor until the
with filters. If centralised air distribution is applied, the discharge damper has opened. If the V-belt to the fan
efficiency of the installation will increase and major breaks and if the filter is to be changed, this

energy savings can be made. application will also give a warning on an output.

A VLT 6000 HVAC enables excellent control and
monitoring, thereby ensuring perfect conditions in the
building at all times.

12 -
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Set the following parameters:
%% Conflguratlon

s+ o 20pen 'Obp;&IO]";é;A’}

[Rar.224. . »%Warmng:», H,IQ&fEQUen’
"Rér. 3007 F
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« o
} B Example of application - Constant pressure regulation in water supply system
i The demand for water from waterworks varies A VLT 6000 HVAC with its integral PID controller ens-
| considerably over the 24 hours of a day. In the night, ures simple and quick installation. For example, an IP
‘ practically no water is used, while in the morning and 54 unit can be mounted close to the pump on the wall
1 in the evening the consumption is high. In order to and the existing mains cables can be used as mains
| maintain a suitable pressure in the water supply lines supply to the frequency converter.
in relation to the current demand, the water supply A Danfoss MBS 33 0-10 bar can be fitted a couple of
pumps are equipped with speed control. The use of metres from the joint outiet point from the waterworks
frequency converters enables the energy consumed to obtain closed loop regulation. Danfoss MBS 33 is a
by the pumps to be kept at a minimum, while two-wire transmitter (4-20 mA) that can be powered
optimizing the water supply to consumers. directly from a VLT 6000 HVAC.
The required setpoint (e.g. 5 bar) can be set locally in
parameter 418 Setpoint 1.
L1
L2

T ®
N—t+—"— —— — |
|
F,E[
71 Donfossz
L MBS 33
| | |
5 &8 12 Ml B

27 o-—] !
L1L2L3PE I
18 o
39 o
VLTE000 @j

60 o

0-10 bar

DANFOSS
173HA400.11

Set the following parameterS'

:.:‘-Tl'ger;rﬁinam&ig’ital&inpUts»e el gueg PR . St « |

rent

#ferminal 60:xapalogue’ mput fcur

{“Par 4415 wopa Process units'
['Par. 418+ © ¥ Setpoint 1
ar. 423
ar.:424 s,

“PID: Propomonal gain

- PIDintegration time--
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‘ B CE-labelling

Q-Pulse Id TMS739

What is CE-labelling ?

The purpose of CE-labelling is to avoid technical
obstacles to trade within EFTA and the EU. The EU
has introduced the CE-label as a simple way of
showing whether a product complies with the rele-
vant EU directives. The CE-label says nothing
about the quality or specifications of a product.
Three EU directives relate to frequency converters:

¢ The machine directive (89/392/EEC)
All machines with critical, moving parts are
comprised by the machine directive which
came into force on 1 January 1995. Since a
frequency converter is largely electrical by
function, it does not fall under the machine
directive. However, if a frequency converter is
supplied for use in a machine, we provide in-
formation about the safety aspects relating to
the frequency converter. We do that by
means of a manufacturer’s declaration.

* The low voltage directive (73/23/EEC)
Frequency converters must be CE-labelled in
accordance with the low voltage directive
which came into force on 1 January 1997.
This directive applies to all electrical
equipment and units used in the 50-1000 V
AC and 75-1500 V DC voltage ranges.
Danfoss provides its units with CE-labels in
accordance with the directive and issues
declarations of conformity upon request.

¢ The EMC directive (89/336/EEC)
EMC is short for electromagnetic
compatibility. The presence of
electromagnetic compatibility means that the
mutual interference between different
components/appliances is so small that the
functioning of the appliances is not affected.
The EMC directive came into force on 1
January 1996. In accordance with the
directive, Danfoss CE-labels its products and
issues a declaration of conformity upon
request.

To help ensure that your installation is EMC-correct,
the manual provides detailed instructions for instal-
lation. Furthermore, we specify which norms that
are complied with by which of our products. We of-
fer the filters that can be seen from the
specifications and gladly provide other types of as-
sistance that can help you obtain the best possible
EMC result.

In most cases the VLT frequency converter is used by
professionals of the trade as a complex component
forming part of a larger appliance, system or installa-
tion. It must be noted that the responsibility for the fi-
nal EMC properties of the appliance, system or instal-
lation rests with the installer.

B PC software and serial communication

Danfoss offers a number of serial communication opti-
ons. Serial communication ailows monitoring,
programming and controlling one or several units from
a centrally placed computer.

All VLT 6000 HVAC units have a RS 485 port as
standard with a choice of three protocols. The three
protocols selectable in parameter 500 Protocols are:
e FC protoco!

* Johnson Controls Metasys N2

¢ Landis/Stefa FLN

A bus option card allows higher transmission speed
than RS 485. In addition, a higher number of units can
be linked to the bus and alternative transmission me-
dia can be used. Danfoss offers the following option
cards for communication:

e Profibus

e LonWorks

Software Dialogue

Using the RS 485 port enables communication, e.g.
with a PC. A Windows™ program, called Software
Dialog, is available for this purpose. It can be used to
monitor, program and control one or several VLT 6000
HVAC units.

B Modules

Information on the installation of various modules is
not included in this manual. See the Design Guide for
VLT 6000 HVAC or contact Danfoss.

500-566 Serial communication

NB!
'l: Information on the use of RS-485 serial inter-
face is not included in this manual. Please
contact Danfoss and ask for the Design Guide.

MG.60.A5.02 - VLT is a registered Danfoss trade mark
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B Unpacking and ordering a VLT frequency conver-
- ter
Are you are in doubt as to which VLT frequency con-
verter you have received and which options it
contains? Use the following table to find out. The table
can also be used for ordering a VLT 6000 HVAC.

B Type code ordering number string
On the basis of your order, the VLT frequency conver-
ter is given an ordering number that can be seen from
the nameplate on the unit. The number may look as
foliows:

VLI-6008-H-T4-B20-R3-DL-F10-A10

This means that the frequency converter ordered is a
VLT 6008 for three-phase mains voltage of 380-460 V
(T4) in Bookstyle enclosure IP 20 (B20). The hardware
variant is with integral RF! filter, classes A & B (R3).
The frequency converter features a control unit (DL)
with a PROFIBUS option card (F10). Character no. 8
(H) indicates the application range of the unit: H =
HVAC.

Bookstyle IP 20

Mains voltage, rated:

Motor power 200-240V 380-460V
1.1 kW VLT 6002 VLT 6002
1.5 KW VLT 6003 VLT 6003
2.2 kW VLT 6004 VLT 6004
3.0 KW VLT 6005 VLT 6005
4.0 kW VLT 6006
5.5 KW VLT 6008
7.5 kW VLT 6011

E © . Mansvoltage, rated: ;. |
"Motor power - 400V 480V =
55 KW VLT 6072 -
75 kW VLT 6100 VLT 6072
90 kW VLT 6125 VLT 6100
110 kKW VLT 6150 VLT 6125
132 KW VLT 6175 VLT 6150
160 KW VLT 6225 VLT 6175
200 kW VLT 6275 VLT 6225
250 kW VLT 6350 VLT 6275
315 kW VLT 6400 VLT 6350
355 kW VLT 6500 VLT 6400
400 kW VLT 6550 VLT 6500
450 kW - VLT 6550

Units in the range of 55-450 kW come with enclosure

IP 00, IP20orIP 54.

" The max. output depends on the mains voltage
connected to the unit.

Hardware variants

All units in the programme are available in the

following hardware variants:

ST:  Standard unit with or without control unit.

EX: Extended unit for VLT type 6350 - 6550 with
control unit, connection of external 24 V DC
supply for back-up of control PCB.

DX: Extended unit for VLT type 6350 - 6550 with
control unit, built-in mains fuses and
disconnector, connection of external 24 V DC
supply for back-up of control PCB.

RFI-filter

Bookstyle units always come with an integral RFI filter
that complies with EN 55011-1B with 20 m screened
/armoured motor cable and EN 55011-1A with 150 m
screened/armoured motor cable.

Units for a mains voltage of 240 V and a motor power .
of up to and including 3.0 kW (VLT 6005) and units for

a mains voltage of 380-460 V and a motor power of

up to 7.5 kW (VLT 6011) are aiways supplied with an

1.5 kW VLT 6003 VLT 6003 ) .
2.0 KW VLT 6004 VLT 6004 integral class 1A & 1B filter.
3.0 kwW VLT 6005 VLT 6005
g'g Ew \\;g gggg \\;g gggg Units for higher motor power than these (3.0 and 7.5
75 kW VIT 6011 VLT 6011 KW, respectively) can be ordered either with or
11 kW VLT 6016 VLT 6016 without an RF filter.
15 kW VLT 6022 VLT 6022
18.5 kW VLT 6027 VLT 6027 . .
59 KW VLT 6032 VLT 6030 Control unit (keypad and display)
30 kW VLT 6042 VLT 6042 All types of units in the programme, except for IP 54
37 kW VLT 6052 VLT 6052 units, can be ordered either with or without the
45 kW VLT 6062 VLT 6062 control unit. IP 54 units always come with a control
Units in the range of 1.1-45 kW come with enclosure unit.
IP 20, IP 54.
Conformal Coating
All types of units in the programme are available with
or without conformal coating of the PCB.
12 MG.60.A5.02 - VLT is a registered Danfoss trade mark
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M Ordering form VLT 6000 HVAC

j A
Power sizes
F e.q. 6008
6002 1.1kW Application
6003 1.5kW range
6004 2.2kW HVAC
6005 3.0kW
6006 4.0kW Mains voltage
6008 5.5kW 3x200-240V  [T2
6011 7.5kW _ _ Ta
P 3x380—-460V
6 15k
68%% 18.gkvvg Enclosure
6032  22kW ookstyle [P B20
6042 30kw 6002—6005 200-240V
6052  37kW - -
6062  45kW 60026011 380—460V
— IP_00 C00
6002 1.7kW
6042-6062 200—-240V
6003 1.5kW 6075—6550 380—460V
6004 2.2kW
6005 3.0kW IP_20 C20
6006 4.0kW 6002—-6062 200—240V
6008 5.5kW 6002-6550 380—460V
6011 7.5kW
6016 11kW P 24 C54
6022 15kW 6002—6062 200—240V
6027 18.5kW 6002—6550 380—460V
6032 22kW
6042 SOkW Standard ST
0052 37kw‘— Extended with external
xtende wi externa
ggg% ggtvv:// 24 VDC. Avdilable only in
1 ; VLT 6350—-6550 380—500V
6100 5/90kwW Hardware variant
6125  90/110kW Same as EX with built—in
6150 110/132kwW main fuses and disconnector
6175 132/160kW
6225 160,/200kW RFI filter
gg;g %g%é%?gtxvv Available w/o filter in _the range
6200 315/355KW 6006—6062 200-240V
6016~6275 380—460V
6500 355/400kW
6550 400,/450kW With integral 1A filter (only 6350~6550)
With integral 1A + 1B filter
No. units of Display unit (LCP)
this type Without LCP (not an option with
Required With LCP
dellvery date Fieldbus option card
. No option
Ordered by: Profibus

Date:

Take a copy of the ordering forms.
Fill them in and send or fax your

order to the nearest office of the

Danfoss sales organisation

LonWorks free Topology Pracess
LonWorks 78 KBPS
LonWorks 1.25 MBPS

Application option card
With relay card (not with fieldbus option)
Cascade controller option

Conformal coating

Without coating

With coating (standard w/ VLT 6350—6550)

FOOo

F10

F40

Fa1

Fa2

A31

A32

O
]
c
o
=
Q
3
T
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B General technical data ‘
Mains supply (L1, L2, L3):
Supply voltage 200-240 V UNIS ......o.e.viveeeeeeeeeeeeeeeeeeeeeee e 3 x 200/208/220/230/240 V +10%
Supply voltage 380-460 V UNILS ...........ooveeeiee oo 3 x 380/400/415/440/460 V £10%
SUPPIY FIEQUENCY ...ttt 50/60 Hz +1%
Max. imbalance of supply voltage:
VLT 6002 - 6011/ 380 - 460 V and VLT 6002 - 6005 / 200 - 240V ..oovvvooe +2.0% of rated supply voltage
VLT 6016 - 6072 / 380 - 460 V and VLT 6006 - 6032 / 200 - 240V ..o.vovooveeen +1.5% of rated supply voltage
VLT 6075 - 6550 / 380 - 460 V and VLT 6042 - 6062 / 200 - 240V ....oovoovevo +3.0% of rated supply voitage
True POWET FACIOr (L) ..ottt 0.90 nominal at rated load
Displacement POWEr FACIOr (COS. ©) wvuvurmurmiieeeeeeeeeeeeee oo near unity (>0.98)
No. of switches on supply iNPut L1, L2, L3 ....ooooiiiee oo approx. 1 time/min.
Max. ShOM-CIrCUIt CUITENT .....teiiiiieieie e e 100.000 A
VLT output data (U, V. W):
OUEPUL VORAGE .ttt et 0-100% of supply voltage
OUIPUL FIEQUENCY ...t 0-120 Hz, 0 - 1000 Hz
Rated motor voltage, 200-240 V UNIS ........o.oooiooeeeoeeoee oo 200/208/220/230/240 V .
Rated motor voltage, 380-460 V UNILS ........c..ooeetieeeeeeoe oo 380/400/415/440/460/500 V
Rated MOLOr fTEQUENCY .......covieieiiereeetc et 50/60 Hz
SWICHING ON OUEPUL ...ttt e oo Unlimited
RAMD TIMES ...t 1 - 3600 sec.

Torque characteristics:

SEAMING TOTQUE ...ttt e 110% for 1 min.
Starting torque (parameter 110 High break-away torQue) .............ccocovevoeevevn. Max. torque: 160% for 0.5 sec.
ACCEIBIAtION TOMGUE ...t 100%
OVEMOAT TOFGUE ...ttt et 110%

Control card, digital inputs:

Number of programmable digital INPULS .............c.ovieiieie et 8
TEIMINAI NOS. <ot 16,17, 18, 19, 27, 29, 32, 33
VOREGE BVEI ..ot 0-24 V DC (PNP positive logics)
Voltage 18Vel, 10GICaI ‘07 ...........cuiiiiiiiite et <5VDC
Voltage [evel, I0GICAl 7 ..ot >10V DC .
MaximUuM VOIAGE O INPUL .........eeiuiuiiieieicc et 28V DC
INPUL FESISTANCE, R ...ttt ettt ettt 2 kQ
SCANNING TIME P INPUL ...ttt et 3 msec.

Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (PELV). In addition,
the digital inputs can be isolated from the other terminals on the control card by connecting an external 24 V DC
supply and opening switch 4. See Switches 1-4.

Control card, analogue inputs:

No. of programmable analogue voltage iNpUtS/tNEIMISTOr INPULS ........overeeees oo 2
TEIMINAI NOS. .ottt ettt e e e e s e e ettt 53, 54
VORAGE IBVEL ..ot 0 - 10V DC (scalable)
INPUL FESISTANCE, R .....eoniiiieiiie sttt approx. 10 kQ
No. of programmable analogue CUIMENT INPULS .......c.ovowivieeioeeeeee oo e 1
TErmMiNal NO. GrOUNG ... ...ttt ettt e 55
CUITBNT FANGE ...ttt ettt et es e oot 0/4 - 20 mA (scalable)
INPUL TESISTANCE, R ...t 200 Q
RESOIUION ...ttt 10 bit + sign
ACCUIACY ON INPUL .eeiiiiiititiie ettt et e e Max. error 1% of full scale .
SCaNNING tIME PEI INPUL........eviiiiiiiete ettt 3 msec.

Reliable galvanic isolation: All analogue inputs are galvanically isolated from the supply voltage (PELV) and other
high-voltage terminals.

14 MG.60.A5.02 - VLT is a registered Danfoss trade
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Control card, pulse input:

No. of Programmable PUISE INPULS ...c.eiii ittt et e e e s e bt e et e e e e ee e e be e e rteesnensesea e eeeeessreesaas 3
TEIMNINGI NMOS. ittt ettt et e st et e et e eas e ettt eaa e e sttt e e saseeeabeeesre s seresneeenessatesenneennees 17,29, 33
Max. freqQUENCY ON TEIMINEAL 17 ...t ettt s e e ettt e e e eae e et e e s steeeseaeeeeserenesraes 5 kHz
Max. frequency on terminals 29, 33 .....ccoiiiiiiiieeee et 20 kHz (PNP open collector)
Max. frequency on terminals 29, 33 ...t e 65 kHz (Push-pull)
VOIRAGE HEVEL ...ttt 0-24 V DC (PNP positive logics)
VOEGE [BVEL, 1OGIC ‘07 ..ot ettt et e et r et e e et e e e ete e e e s rte e e e et aae e s an e ns <5V DC
VOIAGE EVEL, I0GIC 117 .ottt et e e e ettt te e et e e et ae e e e e eae et n e e rres >10VvV DC
MaximUM VOIEGE ON IMPUL ..ottt e e s s ettt e ab e et e b e e e e enaeerseeeteeenes 28V DC
INPUL TESISTANCE, R ittt et 2 kQ
SCANNING HME PEI IMPUL ..ottt e e e e e e st e e e e s ste e s e e te e e s sbaeeeeeeenreees 3 msec.
RESOIUTION ..ttt sttt ettt e st ekt e e a ettt eab e st nn ettt e e enee s 10 bit + sign
Accuracy (100-1 kHz), terminals 17, 29, 33 ....iiiiiiiieeiiveeeee e Max. error: 0.5% of full scale
Accuracy (1-5 kHz), terminal 17 ..o Max. error: 0.1% of full scale
Accuracy (1-65 kHz), terminals 29, 33 ...t Max. error: 0.1% of full scale

Reliable galvanic isolation: All pulse inputs are galvanically isolated from the supply voltage (PELV). In addition,
pulse inputs can be isolated from the other terminals on the control card by connecting an external 24 V DC
supply and opening switch 4. See Switches 1-4.

Control card, digital/pulse and analogue outputs:

No. of programmable digital and analogue OULPULS ........viiiiiiiiiieee ettt et ceniae e 2
TEIMINGE NMOS. ettt ettt et et h et et e ettt e e e b b e e esbeseas e ee b e e ta e e enteeaaennrae e 42, 45
Voltage level at digital/pulse output .......cccccoeiviiirniiiene OO U PO PP PO PO POTSTUPTUPUPUPUSPRII 0-24vDC
Minimum load to ground (terminal 39) at digital/pulSe OULPUL ......cooovviiiiiiii e, 600 Q
Frequency ranges (digital output used as puiSe OULPUL) ........cooceiiiii i 0-32 kHz
Current range at analogUE OULDUL ......iuiiiiiriiii it ie ettt e e e ete e e e e etae et b e e e sntreeeee e 0/4 - 20 mA
Maximum load to ground (terminal 39) at analogue OULPUL ......cooviiiiiiiiiiii e 500 Q
Accuracy Of analogue OUIPUL .......ciiiiiiiiiiiiiii e Max. error: 1.5% of full scale
Resolution 0N @nalogue OULPUL. ...ttt e e et e e ea e et et e e et eatte e s e esteeesese e e 8 bit

Reliable galvanic isolation: All digital and analogue outputs are galvanically isolated from the supply voltage (PELV)
and other high-voltage terminals.

Control card, 24 V DC supply:

TEIMINAE NOS. .eeeeiiieiiiiee ettt e e ettt ot a et e s e e e e e s e te e e s et e e e e aeetesatbeeee e nnsaeaeeseannnrees 12,13
Y= o = o O PSSRSO PRSTU 200 mA
Terminal NOS. GOUNM ...cceeeieit ittt et ettt n bbb e e e e e s e e e st e e e e e bene e e e ee s o raee e e e amtreaaaesaneneeens 20, 39

Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the
same potential as the analogue outputs.

Control card, RS 485 serial communication:

L= daa1 a0 1IN o - T OO RO PR PRSP 68 (TX+, BX+), 69 (TX-, RX-)
Reliable galvanic isolation: Full galvanic isolation (PELV).

Relay outputs:

No. of programmable 1612y OUIPULS ......ooiv it ettt a e e be et an e e steereeaeete e 2
Terminal NOS., CONLIOI CANG ............iii ettt ettt e e e e s e e s ee s e tae s et eessenrees 4-5 (make)
Max. terminal load on 4-5, Control Card .........c..cccveeecieenvieeciieeeeiineaann, 50VAC,1A 60VA 75VDC, 1A 30W
Max. terminal load on 4-5, control card for UL/cUL applicationS ........cccccccovviieennnnn. 30VAC,1A/425VDC, 1A
Terminal nos., power card and relay CArd .........c.covcvevieriieeinioee et eeins st sas e canenis 1-3 (break), 1-2 (make)
Max. terminal load on 1-3, 1-2, power card and relay card..........ccocooiv v 240V AC, 2 A, 60 VA
. Max. terminal load on 1-3, 1-2, pPOWET Card .......c.covoimiiiiiiiciceie s 50VDGC, 2A
MG.60.A5.02 - VLT is a registered Danfoss trade mark 15
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VLT® 6000 HVAC

B General technical data

External 24 Volt DC supply: (only available with VLT 6350 - 6550):

TEIMINGI NMOS. ...ttt e et e et e e e e 35, 36
Voltage range ...........cccvvveen.., et et e e e e e e et e e e teeeeeeeaeas 24 V DC +15% (max. 37 V DC for 10 sec.)
MaX. VOIEGE FIDPIE ...ttt 2VDC
POWEr CONSUMPLION ..o 15 W - 50 W (50 W for start-up, 20 msec.)
MINL PIE-TUSE ...t e 6 Amp

Reliable galvanic isolation: Full galvanic isolation if the external 24 V DC supply is also of the PELV type.

Cable lengths and cross-sections:

Max. motor cable length, SCreened CaDIE ..........ocooiuiviviieiiiee oo 150 m

Max. motor cable length, UNSCreENEd CADIE ............c..v.ivieieeececeeeeeeee oo 300m

Max. motor cable length, screened cable VLT 6011 380-460 V .....ovvveveooeeeoeeeeeoeeeeeeeeoeoeoeeeeeeoo 100 m

Max. DC-bus cable length, screened cable .........ocooveeeoeeoeeo 25 m from frequency converter to DC bar.

Max. cable cross-section to motor, see next section

Max. Cross-Section for CONrol CADIES ...........c.ooeoeeeeeeeeeeeee e e 1.5 mm?/16 AWG

Max. cross-section for serial COMMUNICALION .........ooovoioveeieeeeeeeeeeeeeeeeeee e 1.5 mm?&/16 AWG ‘

If UL/cUL is to complied with, cable with temperature class 60/75 °C must be used (VLT 6002 - 6072 380 - 500 V)
If UL/cUL is to complied with, cable with temperature class 75 °C must be used (VLT 6042 - 6062 200 - 240 V. VLT
6072 - 6550 380 - 500 V)

Contro!l characteristics:

Freguency range 0 - 1000 Hz
Resolution N OUPUL fTEQUENCY ......c.cuiiuiiiieieice e +0.003 Hz
SYSIEM TESPONSE MO ....iviiiitiiii ittt e 3 msec.
Speed, control range (OPEN I00D) .....c.v.voeeeoeeeeee oo 1:100 of synchro. speed
Speed, accuracy (OPEN 100D) ........v v oot < 1500 rpm: max. error = 7.5 rpm
> 1500 rpm: max. error of 0.5% of actual speed
Process, accuracy (CloSed 100D) .........eeueoeeeeee oo < 1500 rpm: max. error + 1.5 rpm
> 1500 rpm: max. error of 0.1% of actual speed

All control characteristics are based on a 4-pole asynchronous motor ,1
Accuracy of Display readout (parameters 009-012 Display readout):
Motor current [5], 0 - 140% 108G ............ooooereeeeeeeeeeee oo Max. error: +2.0% of rated output current
Power kW [6], Power HP [7], 0 - 90% 108Q .........ocovveeeeeeeesieeeeees Max. error: +5.0% of rated output power ‘
Externals:
ENCIOSUE ...t et IP 0O, IP 20, IP 54
Vibration test ......ccccccovveveieeiiinnnn, 0.7 g RMS 18-1000 Hz random. 3 directions for 2 hours (IEC 68-2-34/35/36)
Max. relative NUMIAIYY ........ocvviiieeeee oo 93 % +2 %, -3 % (IEC 68-2-3) for storage/transport
Max. relative humidity ............ccoeceereereevesieeeeeeeen, 95% non condensing (IEC 721-3-3; class 3K3) for operation
AMDIENTEEMDEIATUNE ...ttt e e e ee e e e

VLT 6002-6005 200-240V, 6002-6011 380-460V, Bookstyle, IP 20 ............. Max. 45°C (24-hour average max. 40°C)

VLT 6006-6062 200-240V, 6016-6550 380-460V, IP 00, IP 20 .....ccovvvovevn Max. 40°C (24-hour average max. 35°C)

VLT 6002-6062 200-240V, 6002-6550 380-460V, IP 54 ......cooovevovvooenn, Max. 40°C (24-hour average max. 35°C)
See Derating for high ambient ternperature
Min. ambient temperature in full OPErAtIoN .............o.cvemuiueeeesieeeeeeeeeeeeeeeeeeeeeeeoeeeeeeoo 0°C
Min. ambient temperature at reduced performance ettt <10°C
Temperature during StOrage/tranSPONt .............o.evvveereeeereeeee e eeeee oo -25 - +65/70°C
Max. altitude aDOVE SEA IBVEI ..............cceiiiiiei et 1000 m
See Derating for high air pressure
EMC standards applied,
Emission EN 50081-1/2, EN 61800-3, EN 55011, EN 55014 ‘
Immunity EN 50082-2, EN 61000-4-2, IEC 1000-4-3, EN 61000-4-4

EN 61000-4-5, ENV 50204, EN 61000-4-6, VDE 0160/1990.12

16 MG.80.A5.02 - VLT is a registered Danfoss trade mark
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VLT® 6000 HVAC

‘ VLT 6000 HVAC protection:

Electronic motor thermal protection against overload.

Temperature monitoring of heat-sink ensures that the VLT frequency converter cuts out if the temperature
reaches 90°C for IP 00 and IP 20. For IP 54, the cut-out temperature is 80°C. An overtemperature can
only be reset when the temperature of the heat-sink has fallen below 60°C.

The VLT frequency converter is protected against short-circuiting on motor terminals U, V, W.

The VLT frequency converter is protected against earth fault on motor terminals U, V, W.

Monitoring of the intermediate circuit voltage ensures that the VLT frequency converter cuts out if the
intermediate circuit voltage gets too high or too low.

If a motor phase is missing, the VLT frequency converter cuts out.

If there is a mains fault, the VLT frequency converter is able to carry out a controlled deramping.

If a mains phase is missing, the VLT frequency converter will cut out when a load is placed on the motor.
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VLT® 6000 HVAC

H Technical data, mains supply 3 x 200 - 240 V

According to international requirements VLT type 6002 6003 6004 6005 6006 6008 6011

Output current *) hin [A] 6.6 7.5 10.6 12.5 16.7 24.2 30.8
lviz, max (60 s) [A] 7.3 8.3 1.7 13.8 18.4 26.6 33.9

Output power (240 V) Svan [KVA] 2.7 3.1 4.4 5.2 6.9 10.1 12.8
Typical shaft output Puin (kW) 1.1 1.5 2.2 3.0 4.0 5.5 7.5
Typical shaft output Puwin [HP] 1.5 2 3 4 5 7.5 10
Max. cable cross-section
to motor and DC-bus [mMmZAWG] 4/10 4/10 4/10 4/10 4/10 16/6 16/6
Max. input current (200 V) (RMS) |,  [A] 6.0 7.0 10.0 12.0 16.0 23.0 30.0
Max. cable cross-section
power [mm?)/[AWG] 2) 4/10 4/10 4/10 4/10 4/10 16/6 16/6
Max. pre-fuses [A/UL D) [A) 16/10  16/15  25/20 25/25 35/30 50 60
Mains contactor [Danfoss type] Cl 6 Cl 6 Cl6 Cl 6 Cl 6 Cl9 Cl 16
Efficiency @ 0.95
Weight IP 20 [kg) 7 7 9 9 23 23 23
Weight IP 54 [kg] 11.5 11.5 13.5 13.5 35 35 38 ‘
Power loss at max. load. [W] Total 76 95 126 172 194 426 545
Enclosure VLT type Bookstyle IP 20/Compact IP 20/IP 54

(Bookstyle IP 20 is available in power range VLT 6002-6005).

B Mains supply 3 x 200 - 240V

According to international requirements VLT type 6016 6022 6027 6032 6042 6052 6062
Output current iz [A] (200-230 V) 46.2 59.4 74.8 88.0 115 143 170
iz max (60 s) [A] (200-230 V) 50.6 65.3 82.3 96.8 127 158 187
Ivizn [A] (240 V) 46.0 59.4 74.8 88.0 104 130 154
Mimx(60) [A](240V)  50.6 653 823 96.8 115 143 170
Output power Swin[KVA] (240V)  19.1 24.7 31.1 36.6 41.0 52.0 61.0
Typical shaft output Puvan [kW] 11 15 18.5 22 30 37 45
Typical shaft output Pyan [HP] 15 20 25 30 40 50 60
Max. cable cross-section to motor and
DC-bus [MmZAWG] copper 16/6 35/2 35/2 50/0 70/1/0 95/3/0  120/4/0
aluminium 16/6 35/2 35/2 50/0 95/3/0% 90/250mem# 120/300mem®
Min. cable cross-section to motor and
DC-bus [mm2/AWG) 10/8 10/8 10/8 16/6 10/8 10/8 10/8 ‘
Max. input current (200 V) (RMS) I« [A] 46.0 59.2 74.8 88.0 101.3 126.6 1499
Max. cable, cross-section
power [mmZ/AWG] copper 16/6 35/2 35/2 50/0 70/1/0 95/3/0 120/4/0
aluminium 16/6 35/2 35/2 . 50/0 95/3/0% 90/250mem® 120/300mem®
Max. pre-fuses [AJ/UL 1 [A] 60 80 125 125 150 200 250
Mains contactor [Danfoss type] Cl 32 clgz Cl37 Ci 61 Cl85 CI85 Ch41
[AC valug] AC-1 AC-1 AC-1 AC-1
Efficiency ¥ 0.95
b—  Weight IP 00 [kg} - - - - 90 90 Q0
Weight IP 20 [kg] 23 30 30 48 101 101 101
Weight IP 54 kgl 38 49 50 55 104 104 104
Power loss at max. load: W) 545 783 1042 1243 1089 1361 1613
Enclosure IP 20+NEMA 1 Kit, IP 54/NEMA 12

—_

If UL ‘UL is to be complied with, pre-fuses type Bussmann KTN-R, or Ferraz Shawmut type ATMR must be used. Fuses must
be casigned for protection in a circuit capable of supplying a maximum of 100,000 Amps ms (symmetrical), 500 V maximum.

2. American Wire Gauge.

3. Measured using 30 m screened motor cable at rated load and rated frequency.

4. Current ratings fulfill UL requirements for 208-240 V ‘
5. Connection stud 1 x M8 / 2 x M8.
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VLT® 6000 HVAC
. B Technical data, mains supply 3 x 380 - 460 V
According to international requirements VLT type 6002 6003 6004 6005 6006 6008 6011
Output current harn [A] (380-440 V) 3.0 4.1 5.6 7.2 10.0 13.0 16.0
hat max (60 s) [A] (380-440 V) 3.3 4.5 6.2 7.9 11.0 143 176
hn [A] (441-460 V) 3.0 3.4 4.8 6.3 8.2 11.0 14.0
it max (B0 s) [Al (441-460 V) 3.3 3.7 5.3 6.9 9.0 121 154
Output power Swun [KVA] (400 V) 2.2 2.9 4.0 5.2 7.2 9.3 11.5
Swin[kVA] (460 V) 2.4 2.7 3.8 5.0 6.5 8.8 11.2
Typical shaft output Pugn [KW) 1.1 1.5 2.2 3.0 4.0 5.5 7.5
Typical shaft output Puan [HP] 1.5 2 3 - 5 7.5 10
Max. cable cross-section
to motor [mMm%AWG] 4/10 4/10  4/10  4/10 4/10 4/10 4/10
Max. input current Wn A} (380 V) 2.8 3.8 53 7.0 9.1 12.2 150
(RMS) I n[A] (460 V) 2.5 3.4 4.8 6.0 8.3 10.6  14.0
Max. cable cross-section,
power [mm3/[AWG]2) 4/10  4/10  4/10 410 4/10  4/10 4/10
Max. pre-fuses [AJ/UL V) [A] 16/6 16/10  _16/10 _16/15  25/20 25/25 35/30
Mains contactor {Danfoss type} Cle Cle Clg Cle cle cle Cleé
Efficiency ¥ 0.96
Weight IP 20 [kg] 8 8 8,5 8,5 10,5 10,5 10,5
Weight IP 54 Ikg] 11.5 11.5 12 12 14 14 14
Power loss at max. load. [Wj Total 67 92 110 139 198 250 295
Enclosure VLT type Bookstyle IP 20/Compact IP 20/IP 54
_(Bookstyle IP 20 is available in the VLT 6002-6011 power range)
B Mains supply 3 x 380 - 460V
According to international requirements VLT type 6016 6022 6027 6032 6042 6052 6062 6072
Output current Iy [A] {380-440V) 240 32.0 37.5 44.0 61.0 73.0 90.0 106
lyir max {60 ) [A] (380-440V) 26.4 35.2 41.3 48.4 67.1 80.3 99.0 117
Ivan [A} (441-460V) 21.0 27.0 34.0 40.0 52.0 65.0 77.0 106
bt max (60 s) [Al (441-460V) 23.1  29.7 37.4 44.0 57.2 71.5 84.7 117
Output power Surn[kVA] (400V) 17.3  23.0 27.0 31.6 43.8 52.5 64.7 73.4
Swin[kVA] 460 V) 167 21.5 271 319 41.4 51.8 61.3 84.5
Typical shaft output Pusn [KW] 11 15 18.5 22 30 37 45 55
Typical shaft output Py [HP] 15 20 25 30 40 50 60 75
Max. cable cross-section
to motor and DC-bus [mm%AWG] 16/6 16/6 16/6 16/6 35/2 35/2 50/0 50/0
Min. cable cross-section
to motor and DC-bus®?  [mm%AWG] 10/8 10/8 10/8 10/8 10/8 10/8 16/6 16/6
Max. input current ILn[Al (B380V) 240 32.0 375 44.0 60.0 72.0 89.0 104
(RMS) In[Al(460V) 210 276 34.0 41.0 53.0 64.0 77.0 104
] Max. cable cross-section,
=] power [mm?/[AWG] 16/6 16/6 16/6 16/6  35/2 35/2 50/0
2 Max. pre-fuses [AJUL "}V[A] 63/40 63/40  63/50  63/60 80/80  100/100 125/125 150/150
Mains contactor [Danfoss type] Ci9 Cii6  Cl16 Cl32 CI32 Cl37 Cle1 Cl 85
» Efficiency at rated frequency 0.96
Weight IP 20 kg] ? 21 22 27 28 41 42 43
- <+ Weight IP 54 fkg] ? 4 42 42 54 56 56 60
Power loss at max. load. [W] 419 559 655 768 1065 1275 1571 1851
Enclosure IP 20/IP 54

Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

1. To comply with UL/cUL, use pre-fuses type Bussmann KTS-R or Ferraz Shawmut type ATMR. Place the fuses to protect a
circuit capable of supplying max. 100,000 amps rms (symmetrical), 500 V max.

American Wire Gauge.

SN

Measured using 30 m screened motor cable at rated load and rated frequency.
4. Min. cable cross-section is the smaliest cable cross-section allowed to be fitted on the terminals.

Always comply with national and local regulations on min. cable cross-section.
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VLT® 6000 HVAC

B Technical data, mains supply 3 x 380 - 460 V

According to international requirements VLT type 60759 6100 6125 6150 6175 6225 6275
Output current lgw [A] (380-440 V) 106 147 177 212 260 315 368
lur, max (60 s) [A] (380-440 V) 117 162 195 233 286 347 405
lvizn (A] (441-460 V) 106 130 160 190 240 302 361
vz max (60 s) [A] (441-460 V) 117 143 176 209 264 332 397
Output power Swirn [kVA] (400 V) 73 102 123 147 180 218 255
Svun [KVA] (460 V) 845 104 127 151 191 241 288

Typical shaft output (380-440 V) Py [kW) 55 75 90 110 132 160 200

Typical shaft output (441-460 V)Py5  [HP} 75 100 125 150 200 250 300

Max. cross-section of copper cable

to motor and DC-bus (380-440 V) [mm?}% 70 95 120 2x70 2x70  2x95 2x120

Max. cross-section of copper cable

to motor and DC-bus (441-460 V) [mm3® 70 70 95 2x70 2x70  2x95 2x120
Max. cross-section of aluminium cable

to motor and DC-bus (380-440 V) [mm?9 95 90 120 2x70 2x95  2x120 2x150

Max. cross-section of aluminium cable

to motor and DC-bus (441-460 V) [mm?2)% 70 120 150 2x70 2x120 2x120  2x150

Max. cross-section of copper cable

to motor and DC-bus (380-440 V) [AWG]® 1/0 3/0 4/0 2x1/0 2x2/0  2x3/0 2x250mcm
Max. cross-section of copper cable

to motor and DC-bus (441-460 V) [AWG]® 1/0 2/0 3/0 2x1/0 2x1/0  2x3/0 2x4/0

Max. cross-section of aluminium cable

to motor and DC-bus (380-440 V) [AWG])® 3/0 250mem 300mem 2x2/0  2x4/0  2x250mem 2x350mcm
Max. cross-section of aluminium cable

to motor and DC-bus (441-460 V) [AWG]® 3/0 4/0 260mem 2x2/0  2x3/0  2x250mcm 2x300mcm
Max. cross-section of cable to motor,

and DC-bus? [MMAWG] 10/8  10/8 10/8 10/8 10/8 16/6 16/6

Max. input current I n[A] (380 V) 103 145 174 206 256 317 366
(RMS) I n[A] (460 V) 103 128 158 185 236 304 356

Max. cross-section of copper cable

to power (380-440 V) [mm?]» 70 95 120 2x70 2x70 2x95 2x120
Max. cross-section of copper cable

10 power (441-460 V) [mm3Z® 70 70 95 2x70 2x70 2x95 2x120
Max. cross-section of aluminium cable

to power (380-440 V) [mm3)3 95 90 120 2x70 2x95 2x120  2x150
Max. cross-section of aluminium cable

to power (441-460 V) [mm?]3 70 120 150 2x70 2x120  2x120  2x150
Max. cross-section of copper cable

to power (380-440 V) [AWG]® 1/0 3/0 4/0 2x1/0  2x2/0  2x3/0  2x250mcm
Max. cross-section of copper cable )

to power (441-460 V) [AWG])® 1/0 2/0 3/0 2x1/0  2x1/0  2x3/0  2x4/0
-Max. cross-section of aluminium cable

1o power (380-440 V) [AWG]? 3/0  250mem_ 300mcm  2x2/0  2x4/0 2x250mem  2x350mem
Max. cross-section of aluminium cable

to power (441-460 V) [AWG]? 3/0 4/0 200mem  2x2/0  2x3/0 2x250mem  2x300mem
Min. cable cross-section to motor,

and DC-bus 4 [MMZAWG]? 10/8 10/8 10/8 10/8 10/8 16/6

Max. pre-fuses [A/UL A 150/150 250/220 250/250 300/300 350/350 450/400 500/500
Integral pre-fuses [Al/UL VA 15/15  15/15  15/15  30/30  30/30 30/30 30/30
Mains contactor [Danfoss Type) Cl 85 Cl 85 Cl141  Cl141  Cl250EL CI250EL  Cl 300EL
Pre-fuses SMPS [A)/UL DM [A] 5.0/5.0

Weight IP 00 [kg] 109 109 109 146 146 146 146
Weight IP 20 {kg] 121 121 121 161 161 161 161
Weight IP 54 [kg] 124 124 124 177 177 177 177
Efficiency at rated frequency 0.96-0.97

Power loss at max. load (W] 1430 1970 2380 2860 3810 4770 5720
Enclosure IP 00/ IP 20/ IP 54

1. To comply with UL/cUL, use pre-fuses type Bussmann KTN-R, or Ferraz Shawmut type ATMR. The fuses protect a cwcunt capable
of supplying max. 100,000 amps rms (symmetrical), 500 V max.

2. American Wire Gauge.

3. Measured using 30 m screened motor cable at rated load and rated frequency.

4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. Always comply with national
and local regulations on min. cable cross-section.

5. Connection stud 1 x M8/ 2 x M8,

6. Not for new designs. For new designs, use VLT 6072

20
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B Technical data, mains supply 3 x 380 - 460 V
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According to international requirements VLT type 6350 6400 6500 6550
Output current hirn [A) (380-440 V) 480 600 658 745
I max (60 s) fA] (380-440 V) 528 660 724 820
haw [A] (441-460 V) 443 540 590 678
lvir max (60 s) [A] (441-460 V) 487 594 649 746
Output power Swn [KVA] (440 V) 345 431 473 536
Swn[KVA] (460 V) 353 430 470 540
Typical shaft output (380-440 V) Pyin {KW] 250 315 355 400
Typical shaft output (441-500 V) Py [HP] 350 450 500 600
Max. cross-section of
copper cable to motor 2x 150 2x 185 2 x 240 2 x 300
and loadsharing (380-440 V) [mm?» 3x70 3x85 3x120 3 x 150
Max. cross-section of
copper cable to motor 2x120 2x 150 2x 185 2 x 300
and loadsharing (441-460 V) [mm?? 3x70 3x95 3x95 3x120
Max. cross-section of
aluminium cable to motor 2x 185 2x240 2 x 300
and loadsharing (380-440 V) fmm?s 3x120 3 x 150 3x185 3x 185
Max. cross-section of
aluminium cable to motor 2x 150 2x 185 2 x 240
and loadsharing (441-460 V) [mm?]5 3x95 3x 120 3x 150 3x185
Max. cross-section of
copper cable to motor 2 x250mem 2 x 350mem 2 x 400mem 2 x 500mem
and loadsharing (380-440 V) [AWG]? 9 3x2/0 3x3/0 3 x4/0 3 x 250mecm
Max. cross-section of
copper cable to motor 2 x4/0 2 x300mcm 2 x 350mcm 2 x 500mcm
and loadsharing (441-460 V) [AWGP S 31/0 3 x3/0 3 x3/0 3 x4/0
Max. cross-section of
aluminium cable to motor 2 x 350mem 2 x 500mecm 2 x 600mem 2 x 700mecm
and loadsharing (380-440 V) [AWG]> & 3x4/0 3x250mem  3x300mem 3 x 350mcm
Max. cross-section of
aluminium cable to motor 2 x 300mem 2 x 400mem 2 x 500mem 2 x 600mem
and loadsharing (441-460 V) [AWG]? & 3x3/0 3 x4/0 3 x 250mem 3 x 300mem

1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTN-R, KTS-R must be used. The fuses must be placed to protect

a circuit capable of supplying max. 100,000 amps rms (symmetrical), 500 V maximum.

2. American Wire Gauge.

4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals.

’ 3. Measured using 30 m screened motor cable at rated load and rated frequency.

Always comply with national and local regulations on min. cable cross-section.

5. Connection stud 1 x M8/ 2 x M8.
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VLT® 6000 HVAC ‘
N Technical data, mains supply 3 x 380 - 460 V
According to international requirements
VLT type 6350 6400 6500 6550

Max. input current I max [A] (380 V) 389 467 584 648
(RMS) fumax [A] (460 V) 356 431 526 581
Max. cross-section of
copper cable 2x 150 2x185 2 x 240 2 x 300
to power (380-440 V) [mm?® 3x70 3x95 3x120 3 x 150
Max. cross-section of

| copper cable 2x120 2x 150 2x185 2 x 300

| to power (441-460 V) [mm2]® 3x70 3x95 3x95 3x120

| Max. cross-section of

| aluminium cable 2x185 2 x 240 2 x 300
to power (380-440 V) [mm?]® 3x120 3 x 150 3x185 3x185
Max. cross-section of
aluminium cable 2x 150 2x 185 2 x 240
to power (441-460 V) [mm?2® 3x95 3x120 3 x 150 3x185
Max. cross-section of
copper cable 2x250mem 2 x 350mem 2 x 400mcm 2 x 500mcm ‘
to power (380-440 V) [AWG]2 3x2/0 3 x3/0 3 x4/0 3 x 250mcm
Max. cross-section of
copper cable 2 x4/0 2x 300mcm 2 x 350mcm 2 x 500mcm
to power (441-460 V) [AWG]? 5 31/0 3x3/0 3 x 3/0 3 x4/0
Max. cross-section of
aluminium cable 2x350mcm 2 x 500mecm 2 x 600mecm 2 x 700mcm
to power (380-440 V) [AWG]? 5 3x4/0 3x250mem  3x300mecm 3 x 350mem
Max. cross-section of
aluminium cable 2x300mecm 2 x400mcm 2 x 500mcm 2 x 600mem
to power (441-460 V) [AWG]2 & 3x3/0 3 x4/0 3 x250mecm 3 x 300mecm
Max. pre-fuses (mains) [-]7UL "'[A] 630/600 700/700 800/800 800/800
Integral pre-fuses

‘ (softcharge circuit) [-]7UL THA] 15/15 15/15 15/15 30/30

| Integral pre-fuses
(softcharge resistors) [-J/UL *'[A] 12/12 12/12 12/12 12/12
Integral pre-fuses (SMPS) [-J/UL V'[A] 5.0/5.0
Efficiency 0.97
Mains contactor [Danfoss type] Cl 300EL Cl 300EL - -
Weight IP 00 fkg] 480 515 560 585
Weight IP 20 kg 595 630 675 700 ‘
Weight IP 54 [kg] 605 640 685 710
Power loss at max. load W] 7500 9450 10650 12000

Enclosure IP 00/ IP 20/ IP 54

1. If U/cUL is to be complied with, pre-fuses type Bussmann KTN-R, KTS-R must be used. The fuses must be placed to protect
a circuit capable of supplying max. 100,000 amps rms (symmetrical), 500 V maximum.

2. American Wire Gauge.

3. Measured using 30 m screened motor cable at rated load and rated frequency.

4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals.
Always comply with national and local regulations on min. cable cross-section.

5. Connection stud 1 x M8 / 2 x M8.
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o w
B Mechanical dimensions |
All measurements in mm.

VLT type A1 B N T @a | b aa/bb | Type
Bookstyle IP 20 200-240 V c : |

6002 - 6003 395 | 90 260 384 . 70 1100 A
6004 - 6005 395 | 130 ]260 1384 © 70 100 A
Bookstyle IP 20 380-460 V : o :

6002 - 6005 . 395 90 260 1384 70 100 : A

6006 - 6011 . 395 130 260 384 70 100 A

IP 00 200-240 V : .
6042 - 6062 1800 370 1335 | 780 270 225 B

IP 00 380-460 V ' oL ‘:
6075 - 6125 ‘800 370 1335 | 780 270 225 B

6150 - 6275 1400 © 420 400 - 11380 - 350 225 B c
‘ 6350 - 6550 1896 . 1099 490 P - - 400(@) H ,g
. \ ¢ : @©
IP 20 200-240 V ; S
6002 - 6003 . 395 220 160 384 = 200 100 C 7]
6004 - 6005 895 - 220 200 1384 ° 200 100 C £
6006 - 6011 1560 242 260 540 200 200 D
6016 - 6022 700 242 260 680 200 200 D
6027 - 6032 800 308 .296 780 270 200 D
6042 - 6062 954 370 335 780 270 225 E
IP 20 380-460 V
6002 - 6005 305 220 160 384 200 C
6006 - 6011 395 220 200 384 200 C
6016 - 6027 560 242 260 540 200 D
6032 - 6042 700 242 260 680 200 D
6052 - 6072 800 308 296 780 270 D
6075 - 6125 1954 370 335 780 270 E
' 6150 - 6275 1554 420 400 1380 350 E
| 6350 - 6550 2010 1200 600 T - H
| ' VLT type B Type
IP 54 200-240 V a
6002 - 6003 282 F
| 6004 - 6005 )i 282 F
‘ 6006 - 6011 2810 355 F
6016 - 6032 94044 400 F
6042 - 6062 087 ¢4 495 G
IP 54 380-460 V
6002 - 6005 il 282 F49571 85 F
6006 - 6011 1 282 ji195 .1 85 F
6016 - 6032 ! 355 28051 70 F
6042 - 6072 26 400  [28l 70 F
6075 - 6125 495 - 22t G
6150 - 6275 : 495 - 1225741 G
6350 - 6550 20101 1200 - 4004aa)s] H
Option for IP 00 VLT 6075-6275
IP 20 bottom cover aa: Min. air above enclosure
' 6075 - 6125 ab: Min. air below enclosure
, 6150 - 6275

MG.60.A5.02 - VLT is a registered Danfoss trade mark
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B Mechanical dimensions

‘8,5
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: pe *10 :
! - | aA
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! [}
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/,)r,;_“/a ] i £ *8,5
5.5 Type D, IP20

B
Type A, IP20 . oo ‘
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1
: o
| e
: VLT 6075-6125
210
: aA
< = i
i i #10
! ° ! T |
] - :
]
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With option and enclosure P20
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Type C, IP20 Type G, IP54
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. VLT® 6000 HVAC
@ Mechanical dimensions (cont.)
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Type H, IP 00, IP 20, IP 54
MG.60.A5.02 - VLT is a registered Danfoss trade mark Page 1?{53) of 370

Q-Pulse Id TMS739 Active 29/01/2014




Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

Dttt

VLT® 6000 HVAC

8 Mechanical installation B Enclosure protection
Please pay attention to the requirements IPOO P20 IP54
that apply to integration and field Bookstyle - OK -
mounting kit, see the below list. The
information given in the list must be observed to VLT 6002-6032 200-240 V - OK OK
avoid serious damage or injury, especially when VLT 6002-6550 380-460 V OK OK OK

installing large units.

The VLT frequency converter must be installied B Field-mounting

vertically. IPOO P20 IP54
Bookstyle - No -

The VLT frequency converter is cooled by means of air '

circulation. For the unit to be able to release its VLT 6002-6032 200-240 V - No OK

cooling air, the minimum distance over and below the VLT 6002-6550 380-460 V No No OK

unit must be as shown in the illustration below.

To protect the unit from overheating, it must be IP 20 with 4x top cover

ensured that the ambient temperature does not rise VLT 6002-6005 200-240 V - OK OK .
above the max. temperature stated for the VLT VLT 6002-6016 380-460 V - OK OK
frequency converter and that the 24-hour average

temperature is not exceeded. The max. temperature IP 20 terminal cover

and 24-hour average can be seen from the General VLT 6006-6032 200-240 V - OK OK
Technical Data. VLT 6022-6072 380-460 V - OK OK

If the ambient temperature is in the range of 45°C -
55°C, derating of the VLT frequency converter will
become relevant, see Derating for ambient tempera-
ture.

The service life of the VLT frequency converter will be
reduced if derating for ambient temperature is not
taken into account. :

B Spacing when installing of VLT 6002-6005 200-240 V, VLT 6002-6011 380-460 V Bookstyle IP 00,

IP 20 and IP 54. |
Side-by-side . |
Cooling {
- ' 3 2 e
b 28
o«
| "o of
. \ B
i \
i
All the above-mentioned units can be installed side by
All the above-mentioned units require a minimum side without any space, since these units do not
space of 100 mm above and below the enclosure. require any cooling on the sides.

MG.60.A5.02 - VLT is a registered Danfoss trade
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W Installation of VLT 6006-6032 200-240 V, VLT 6016-6072 380-460 V IP 20 and IP 54

above and below the enclosure and must be
installed on a plane, vertical surface (no spacers).
This applies to IP 00, IP 20 and IP 54 units alike.

VLT 6075-6275 IP 54

Cooling Side-by-side
L 200 / 4 o
3 ~
[ R
N -
/ 83
Zun
/ a8
‘v
N~ 200
£ 200
' \
3 : \ IP 20 "
gg Ne 200
- °
All units in the above-mentioned series require a 1 0 gg c
minimum space of 200 mm above and below the [ 253 _g
' enclosure and must be installed on a plane, vertical 299 3¢ 3
surface (no spacers). This applies both to IP 20 and b 8
. 0000 17,
IP 54 units. c
These units can be installed side by side without -
any spacing, since they do not require any cooling
on the sides.
0 it 0
IP 54 (flange-by-flange)
B Installation of VLT 6042-6062 200-240 V, VLT 6075-6275 380-460 V IP 00, IP 20 and IP 54
Side-by-side o
-
Cooling 3
4
3t
L 225
f
o
gg Na 225
" VLT 6075-6275 IP 00 and IP 20
VLT 6075-6275 - :
nd
28
All units require a minimum space of 225 mm EE
Qe

All [P 00 and IP 20 units in the above-mentioned
‘ series can be installed side by side without any

spacing.

MG.60.A5.02 - VLT is a registered Danfoss trade mark
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Cooling

' 400mm

All units in the above-mentioned series require a mini-
mum space of 400 mm above the enclosure and
must be installed on a plane floor. This applies to both
IP 00, IP 20 and IP 54 units.

Gaining access to VLT 6350-6550 requires a mini-
mum space of 605 mm in front of the VLT

frequency converter.

B Installation of VLT 6350-6550 380-500 V Compact IP 00, IP 20 and IP 54

Side-by-side

Compact IP 00, IP 20 and IP 54
AllIP 00, IP 20 and IP 54 units in the above-
mentioned series can be installed side by side without
any space between them, since these units do not
require cooling on the sides.

@ IP 00 VLT 6350-6550 380-460 V

The IP 00 unit is designed for installation in a cabinet
when installed according to the instructions in the
VLT 6350-6550 Installation Guide MG.56.AX.YY.
Please note, that the same conditions as for NEMA
1/ 1P20 and NEMA 12/ IP54 must be fulfilled.

28
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B General information about electrical installation

B High voltage warning
The voltage of the frequency converter
is dangerous whenever the equipment
is connected to mains. Incorrect instal-
lation of the motor or the frequency converter may
cause damage to the equipment, serious personal
injury or death.
Consequently, the instructions in this Design Guide,
as well as national and local safety regulations, must
be complied with.
Touching the electrical parts may be fatal -
disconnection from mains:
Using VLT 6002-6005 wait at least 4 minutes and
using VLT 6006-6550 wait at least 15 minutes.

even after

NB!
' ' It is the user's or certified electrician's
i responsibility to ensure correct earthing and
protection in accordance with applicable national and
local norms and standards.

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

¢ Safety earthing: Please note that the frequency
converter has a high leakage current and must be
earthed appropriately for safety reasons. Apply
local safety regulations.
¢ High-frequency earthing: Keep the earth wire
’ connections as short as possible.

Connect the different earth systems at the lowest possible
conductor impedance. The lowest possible conductor
impedance is obtained by keeping the conductor as short
as possible and by using the greatest possible surface
area. A flat conductor, for example, has a lower HF
impedance than a round conductor for the same conduc-
tor cross-section Cygss.

If more than one device is installed in cabinets, the
cabinet rear plate, which must be made of metal, should
be used as a common earth reference plate. The metal
cabinets of the different devices are mounted on the
cabinet rear plate using the lowest possible HF
impedance. This avoids having different HF voltages for
the individual devices and avoids the risk of radio
interference currents running in connection cables that
may be used between the devices. The radio
interference will have been reduced.

In order to obtain a low HF impedance, use the fastening
bolts of the devices as HF connection to the rear plate. 1t
is necessary to remove insulating paint or similar from
the fastening points. '

! Edmonstone Street Newmarket SPS SP023 Mgin Switchboard OM Manual

M Cables

Control cables and the filtered mains cable should be
installed separate from the motor cables so as to avoid
interference overcoupling. Normally, a distance of 20 cm
will be sufficient, but it is recommended to keep the
greatest possible distance wherever possible, especially
where cables are installed in parallel over a substantial
distance.

With respect to sensitive signal cables, such as
telephone cables and data cables, the greatest possible
distance is recommended with a minimum of 1 m per 5
m of power cable (mains and motor cable). It must be
pointed out that the necessary distance depends on the
sensitivity of the installation and the signal cables, and
that therefore no precise values can be stated.

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

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

Remember that all interference-filled in- or outgoing
cables to/from a cabinet should be screened/armoured
or filttered.

See also EMC-correct electrical instaliation.

c
o}
=
I
©
e
(7]
=

B Screened/armoured cables
The screen must be a low HF -impedance screen. This is
ensured by using a braided screen of copper, aluminium
or iron. Screen armour intended for mechanical
protection, for example, is not suitable for an EMC-
correct installation.
See also Use of EMC-correct cables

B Extra protection with regard to indirect contact
ELCB relays, muitiple protective earthing or earthing can
be used as extra protection, provided that local safety
regulations are complied with.

In the case of an earth fault, a DC content may develop
in the faulty current.

Never use ELCB relays, type A, since such relays are not
suitable for DC fault currents. If ELCB relays are used,
this must be done in accordance with local regulations.

If ELCB relays are used, they must be;
¢ Suitable for protecting equipment with a direct
current content (DC) in the faulty current (3-phase
bridge rectifier)
 Suitable for power-up with short charging current
to earth
s Suitable for a high leakage current.

MG.80.A5.02 - VLT is a registered Danfoss trade mark
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8 RFI switch
Mains supply isolated from earth:
When the VLT frequency converter is supplied from
an isolated mains source (IT mains), the RFI switch
must be closed (OFF). In the OFF position, the
internal RFI capacitors (filter capacitors) between the
chassis and the intermediate circuit are cut out so
as to avoid damaging the intermediate circuit and to
reduce the earth leakage currents (see IEC 1800-3).
The position of the RFI switch can be seen from in
VLT 6000 enclosures.

TFBLABG 10

'i When the RFI switch is set to OFF parameter Bookstyle IP 20
407 Switching frequency max is only allowed VLT 6002 - 6011 380 - 460 V
to be set to factory setting. VLT 6002 - 6005 200 - 240 V

' The RFI switch is not to be operated with
i mains supply connected to the unit. Check
that the mains supply has been disconnected before
operating the RF] switch.

NB!
'l: The RFI switch disconnects the capacitors
galvanically; however, transients higher than
approx. 1,000 V will be bypassed by a spark gap.

Reliable galvanic isolation (PELV) is lost if
the RFI switch is placed in the OFF
position. This means that all control in- and

outputs can only be considered low-voltage Compact IP 20

terminals with basic galvanic isolation. in addition, VLT 6002 - 6011 380 - 460 V
the VLT 6000 HVAC EMC performance will be VLT 6002 - 6005 200 - 240 V
reduced if the RF| switch is placed in the OFF

position.

Mains supply connected to earth:
The RFI switch must be ON for all installations on
earthed mains supplies.

Compact IP 20
VLT 6016 - 6027 380 - 460 V
VLT 6006 - 6011 200 - 240 V

30 MG.60.A5.02 - VLT is a registered Danfoss trade mark o o
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Compact IP 54
VLT 6002 - 6011 380 - 460 V
VLT 6002 - 6005 200 - 240 V

Compact IP 20
VLT 6032 - 6042 380 - 460 V
VLT 6016 - 6022 200 - 240 V

c
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Compact IP 54
VLT 6016 - 6032 380 - 460 V
VLT 6006 - 6011 200 - 240 V

JEREE DR

Compact IP 20
VLT 6052 - 6072 380 - 460 V
VLT 6027 - 6032 200 - 240 V

Compact IP 54

‘ VLT 6042 - 6072 380 - 460 V
VLT 6016 - 6032 200 - 240 V
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High voltage test

A high voltage test can be carried out by short-
circuiting terminals U, V., W, L, L, and L; and ener-
gizing by max. 2.5 kV DC for one second between

this short-circuit and the chassis.
n' ’ . .

'l. The RFI switch must be closed (position ON)

i when high voltage tests are carried out. The

mains and motor connection must be interrupted in

the case of high voltage tests of the total installation

if the leakage currents are too high.

NB!

B Heat emission from VLT 6000 HVAC

The tables in General technical data show the
power loss Po(W) from VLT 6000 HVAC. The
maximum cooling air temperature ty wax is 40° at
100% load (of rated value).

Bl Ventilation of integrated VLT 6000 HVAC

Q-Pulse Id TMS739

The guantity of air required for cooling frequency
converters can be calculated as follows:

1. Add up the values of P, for all the frequency
converters to be integrated in the same panel.
The highest cooling air temperature (ty) present
must be lower than ty, wax (40°C).

The day/night average must be 5°C lower

(VDE 160).

The outlet temperature of the cooling air must not
exceed: toyr max (45° C).

2. Calculate the permissible difference between the
temperature of the cooling air (t) and its outlet
temperature (tour):

At= 45° C-ty,.

3. Calculate the required

quantity of air = 2P,x 3.1 m3/h
At
Insert At in Kelvin

The outlet from the ventilation must be placed
above the highest-mounted frequency converter.
Allowance must be made for the pressure loss
across the filters and for the fact that the pressure is
going to drop as the filters are choked.

B EMC-correct electrical installation

Following these guidelines is advised, where
compliance with EN 50081, EN 55011 or EN
61800-3 First environment is required.

If the installation is in EN 61800-3 Second
environment, then it is acceptable to deviate from
these guidelines. It is however not recommended.
See also CE labelling, Emission and EMC test results
under special conditions in the Design Guide for
further details.

Good engineering practice to ensure EMC-
correct electrical installation:

® Use only braided screened/armoured motor
cables and control cables.
The screen should provide a minimum coverage
of 80%.The screen material must be metal, not
limited to but typically copper, aluminium, steel or
lead. There are no special requirements for the
mains cable.

® |nstallations using rigid metal conduits are not
required to use screened cable, but the motor
cable must be installed in conduit separate from
the control and mains cables. Full connection of
the conduit from the drive to the motor is re-
guired. The EMC performance of flexible conduits
varies a lot and information from the manufac-
turer must be obtained.

® Connect the screen/armour/conduit to earth at
both ends for motor cables and control cables.
See also Earthing of braided screened/
armoured control cables.

® Avoid terminating the screen/armour with twisted
ends (pigtails). Such a termination increases the
high frequency impedance of the screen, which
reduces its effectiveness at high frequencies. Use
low impedance cable cltamps or glands instead.

32
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|
@ Ensure good electrical contact The illustration below shows an example of an EMC- |
between the mounting plate and the metal correct electrical installation of an |P 20 VLT
chassis of the VLT frequency converter. This frequency converter. The VLT frequency converter
does not apply to IP54/NEMA 12 units as theyare has been fitted in an installation cabinet with an
designed for wall mounting and VLT6075-6550, output contactor and connected to a PLC, which in
380-460 VAC and VLT6042-6062, 200-240 VAC this example is installed in a separate cabinet. Other
in IP20/NEMA1 enclosure. ways of making the installation may have as good
® Use starwashers and galvanically conductive an EMC performance, provided the above guide-
installation plates to secure good electrical lines to engineering practice are followed.Please
connections for IPO0 and IP20 installations. note that when unscreened cables and control
@ Avoid using unscreened/unarmoured motor or wires are used, some emission requirements are not
control cables inside cabinets housing the drive(s), complied with, although the immunity requirements
where possible. are fulfilled.
® An uninterrupted high frequency connection See the section EMC test results for further details.
between the VLT frequency converter and the
motor units is required for IP54/NEMA 12 units. -
@ 5
8
£

PLC etc. Panel o
— &
g zR
VLT6000
3
T utput con-
. Ty tactor etc.
R Q00
PLC L j
tEarthing rall
R
L Cable insula-
.9 a tion stripped
g o
Min. 16mm2 A
Equalizing cable
All cable entries in
— ‘J one side of panel
Control cables
1 ¢ 1 J & — — I Motor termistor
| >
Min. 200mm A-Motor cable
— between con—\~\
trol cables, ] -
Mains—supply motor cable and [ [
L1 y mains cable
L2 I C J
p II;ZIEO/‘* 1 C 4 S ———— Mot
Min. 10mm2 \— , Motor
PE: min. 10mm2
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M Use of EMC-correct cables
Braided screened/armoured cables are

Z; can be assessed on the basis of the following l
factors:

recommended to optimise EMC immunity of the -
contro! cables and the EMC emission from the

motor cables.

The ability of a cable to reduce the in- and outgoing
radiation of electric noise depends on the switching
impedance (Zy). The screen of a cable is normally

designed to reduce the transfer of electric noise; -
however, a screen with a lower Z; value is more

effective than a screen with a higher Z;.
stated by cable manufacturers, but it is
estimate Z; by looking at the cable and
its physical design.

Transfer impedance, Z;
mOhm/m
103

Zy is rarely
possible to
assessing

104 /

103 /’

—
7

The contact resistance between the individual
screen conductors.

The screen coverage, i.e. the physical area of
the cable covered by the screen - often
stated as a percentage value. Should be min.
85%.

The.screen type, i.e. braided or twisted
pattern. A braided pattern or a closed tube is
recommended.

Aluminium-clad with
copper wire.

“Twisted copper wire or

\% armoured steel wire cable.

Single-layer braided copper

-

wire with varying percentage

screen coverage.

/\-’

Q
10
xxxxxxxxxxxxxxxx ORRHOR

4
74
N

f

Double-layer braided ‘ |
copper wire. ‘

Twin layer of braided copper wire

The lower the Z+ the better the cable screening performance

10-1 with a magnetic, screened/
armoured intermediate layer.
10-2 Cable that runs in copper
tube or steel tube.
10-3
0,01 0,1 1 10 100 MHz
Lead cable with 1.1 mm wall
thickness with full coverage.
DANFOSS
1752A166.12 V
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8 Earthing of screened/armoured control cables

Generally speaking, control cables must be
screened/armoured and the screen must be
connected by means of a cable clamp at both ends
to the metal cabinet of the unit.

The drawing below indicates how correct earthing is
carried out and what to be done if in doubt.
PLC efc.

VLT
(2] (2]
H) =) ?C : B
B RS y:
© (2]
PE PE

PLC etc.

VLT

OO e——
OOXXXX)
\fate%ete%S []

°
B

=3 ) Id

PE 7/~ FOPE

Y
m
v

Min. 16mm?2
Equalizing cable

PLC efec.
VLT
©
N
= ‘
PE o o
100nF PE
vLT. VLT
) :
69 S RS 68
68 S 5 69
61 2
PE
DANFOSS
1752ZA165.11

Correct earthing

Control cables and cables for serial communication
must be fitted with cable clamps at both ends to
ensure the best possible electrical contact.

Wrong earthing

Do not use twisted cable ends (pigtails), since these
increase the screen impedance at high frequencies.

Protection with respect to earth potential
between PLC and VLT

if the earth potential between the VLT frequency
converter and the PLC (etc.) is different, electric
noise may occur that will disturb the whole systern.
This problem can be solved by fitting an equalizing
cable, to be placed next to the control cable.
Minimum cable cross-section: 16 mm?2 .

For 50/60 Hz earth loops

If very long control cables are used, 50/60 Hz earth
loops may occur that will disturb the whole system.
This problem can be solved by connecting one end
of the screen to earth via a 100nF condenser
(keeping leads short).

Cables for serial communication

Low-frequency noise currents between two VLT
frequency converters can be eliminated by connec-
ting one end of the screen to terminal 61. This ter-
minal is connected to earth via an internal RC link. It
is recommended to use twisted-pair cables to redu-
ce the differential mode interference between the
conductors.
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H-+35 36 88 89
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z} -R +R
81 82
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\
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Compact IP 54 IP 20 ‘
VLT 6002-6005, 200-240 V VLT 6006-6032, 200-240 V
VLT 6002-6011, 380-460 V VLT 6016-6072, 380-460 V
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. B VLT 6000 HVAC enclosures
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VLT 6150-6275, 380-460 V
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8 Electrical installation, enclosures

Soft charge input snubber
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VLT 6350-6550, 380-500 V
MG.60.A5.02 - VLT is a registered Danfoss trade mark Page 199 of 370

Q-Pulse Id TMS739 Active 29/01/2014




Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

Dacfitt

VLT® 6000 HVAC

H Electrical installation, power cables

11 1
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U W PE
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= 3
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B Electrical installation, power cables
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B Electrical installation, power cables
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B Tightening-up torque and screw sizes

M Pre-fuses

The table shows the torque required when fitting

terminals to the VLT frequency converter. For VLT

See Technical data for correct sizing of pre-fuses.

6002-6032, 200 -240 V, VLT 6002-6072, 380-460 V.
the cables must be fastened with screws. For VLT

6042-6062, 200-240 V and for VLT 6075-6550, the
cables must be fastened with bolts.
These figures apply to the following terminals:

Mains terminals

Motor terminals

Earth terminal

M Motor connection
The motor must be connected to terminals 96, 97,
98. Earth to terminal 94/95/99.

Nos. 91, 92, 93

L1, L2, L3
Nos. 96, 97, 98

Nos. 96, 97, 98

Motor voltage 0-100% of
mains voltage.
Earth connection.

See Technical data for correct sizing of cable cross-

sections.

VLT type Tightening-up Screw All types of three-phase asynchronous standard
3 x 200-240 V torque size motors can be used with a VLT 6000 HVAC unit.
VLT 6002-6005 0.5 - 0.6 Nm M3
VLT 6006-6011 1.8 Nm M4 Small-size motors are normally star-connected. .
VLT 6016-6027 3.0 Nm M5 (220/380 V, A/Y). Large-size motors are delta-
VLT 6032 4.0 Nm M6 connected (380/660 V, A/Y).

The correct connection and voltage can be read
VLT type Tightening-up Bolt from the motor nameplate.
3 x 200-240 V torque size
VLT 6042-6062  11.3 Nm M8 | \E , o

.l: In older motors without phase coil insulation,
VLT type Tightening-up Screw i a LC filter should be fitted to the V.LT '
3% 380-460 V torque size frequency converter output. See the Design Guide
VLT 6002-6011 0.5 - 0.6 Nm M3 or contact Danfoss.
VLT 6016-6027 1.8 Nm M4 Uy owo
VLT 6032-6072 3.0 Nm M5 o—e—=o° 3

U v W g

VLT type Tightening-up Bolt T T T
3 x_380-460 V torque size
VLT 6075-6125 11.3 Nm M8 96 97 98 96 97 98
VLT 6150-6275  11.3 Nm M8 Y A

VLT 6350-6550

42.0 Nm

M12

Mains connection
Mains must be connected to terminals 91, 92, 93.

Nos. 91, 92, 93 Mains voltage 3 x 200-240 V
L1, L2, L3 Mains voltage 3 x 380-460 V

l NB!

.lé Check that the mains voltage fits the mains

voltage of the VLT frequency converter,

which can be seen from the nameplate.

See Technical data for correct sizing of cable cross-

sections.
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B Direction of motor rotation

96 97 98

o——e—0

Uu v w %
3

96 97 98 H

The factory setting is for clockwise rotation with the
VLT frequency transformer output connected as
follows.

Terminal 96 connected to U-phase
Terminal 97 connected to V-phase
Terminal 98 connected to W-phase

The direction of rotation can be changed by switching
two phases in the motor cable.

M Parallel coupling of motors

175Z4010.10

DANFOQSS

VLT 6000 HVAC is able to controf several motors
connected in parallel. If the motors are to have diffe-
rent rpm values, the motors must have different rated
rom values. Motor rpm is changed simultaneously,
which means that the ratio between the rated rpm
values is maintained across the range.

The total current consumption of the motors is not to
exceed the maximum rated output current |,y for the
VLT frequency converter.

Problems may arise at the start and at low rpm values
if the motor sizes are widely different. This is because
the relatively high ohmic resistance in small motors
calls for a higher voltage at the start and at low rpm
values.

In systems with motors connected in parallel, the
electronic thermal relay (ETR) of the VLT frequency
converter cannot be used as motor protection for the
individuat motor. Consequently, additional motor
protection is required, such as thermistors in each
motor (or individual thermal relays).

NB!
'l# Parameter 107 Automatic Motor Adaptation,
AMA and Automatic Energy Optimization, AEQO
in parameter 101 Torque characteristics cannot be
used if motors are connected in paralle!l.

B Motor cables
See Technical data for correct sizing of motor cable
cross-section and length.
Always comply with national and local regulations on
cable cross-sections.

l NB!
'l: If an unscreened cable is used, some EMC
i requirements are not complied with, see EMC
test results.

If the EMC specifications regarding emission are to be
complied with, the motor cable must be screened,
unless otherwise stated for the RFl filter in question. It
is important to keep the motor cable as short as
possible so as to reduce the noise level and leakage
currents to a minimum.

The motor cable screen must be connected to the
metal cabinet of the frequency converter and to the
metal cabinet of the motor. The screen connections
are to be made with the biggest possible surface
(cable clamp). This is enabled by different installation
devices in the different VLT frequency converters.
Mounting with twisted screen ends (pigtails) is to be
avoided, since these spoil the screening effect at
higher frequencies.

If it is necessary to break the screen to install a motor
isolator or motor contactor, the screen must be
continued at the lowest possible HF impedance.

44
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B Motor thermal protection

The electronic thermal relay in UL-approved VLT
frequency converters has received UL-approval for
single motor protection, as long as parameter 117
Motor thermal protection has been set to ETR Trip
and parameter 105 Motor current, l,7y has been
programmed for the rated motor current (can be read
from the motor nameplate).

B Earth connection

Since the leakage currents to earth may be higher
than 3.5 mA, the VLT frequency converter must
always be earthed in accordance with applicable na-
tional and local regulations. In order to ensure good
mechanical connection of the earth cable, its cable
cross-section must be at least 10 mm?2. For added
security, an RCD (Residual Current Device) may be
installed. This ensures that the VLT frequency conver-
ter will cut out if the leakage currents get too high.
See RCD instructions MI.66.AX.02.

Installation of 24 VoIt external DC supply:
Torgue: 0.5 - 0.6 Nm

Screw size: M3

No Function

AR ER]24 V external DC supply

(Avaitable with VLT 6350-6550 only)

24 V external DC supply can be used as low-voltage
supply to the control card and any option cards
installed. This enables full operation of the LCP (incl.
parameter setting) without connection to mains.
Please note that a warning of low voltage will be given
when 24 V DC has been connected; however, there
will be no tripping. If 24 V external DC supply is
connected or switched on at the same time as the
mains supply, a time of min. 200 msec. must be set in
parameter 111, Start delay.

A pre-fuse of min. 6 Amp, slow-blow, can be fitted to
protect the external 24 V DC supply. The power
consumption is 15-50 W, depending on the load on
the control card.

| nB
'lé Use 24 V DC supply of type PELV to ensure
correct galvanic isolation {type PELV) on the
control terminals of the VLT frequency converter.

B DC bus connection

The DC bus terminal is used for DC back-up, with the
intermediate circuit being supplied from an external
DC source. In addition, a 12-pulse option can be
connected to reduce the total harmonic distortion.

Terminal nos. Nos. 88, 89

Contact Danfoss if you require further information.

B High-voltage relay

The cable for the high-voltage relay must be
connected to terminals 01, 02, 03. The high-voltage
relay is programmed in parameter 323, Relay 1, out-

put.
BN Relay output 1

1+3 break, 1+2 make.
Max. 240 V AC, 2 Amp.
Min. 24 V DC, 10 mA or
24V AC, 100 mA.

Max. cross-section: 4 mm2/10 AWG.
Torque: 0.5-0.6 Nm.
Screw size: M3.

B Control card

All terminals for the control cables are located under
the protective cover of the VLT frequency converter.

The protective cover (see drawing below) can be re-
moved by means of a pointed object - a screwdriver
or similar. '

T

AN NN
AV
VAR

e
\ %@
\ A\Y
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B Electrical installation, control cables

O @ ___[
@__ &

©
@

175HA380.10

Torque: 0.5-0.6 Nm.
Screw size: M3.

Generally speaking, control cables must be screened/

- armoured and the screen must be connected by

means of a cable clamp at both ends to the metal
cabinet of the unit (see Earthing of screened/
armoured control cables). Normally, the screen must
also be connected to the body of the controlling unit
(follow the instructions for installation given for the unit
in question).

If very long control cables are used, 50/60 Hz earth
loops may occur that will disturb the whole system.
This problem can be solved by connecting one end of
the screen to earth via a 100nF condenser (keeping
leads short).

8 Electrical installation, control cables

Max. control cable cross section: 1.5 mm?2/16 AWG
Torque: 0.5-0.6 Nm

Screw size: M3

See Earthing of screened/armoured control cables for
correct termination of control cables.

Q @ 2 2 @ 2 @ @ ||l @ @
16 17 18 19 20 27 29 32 33|[61 68 69|
O 0 8a a a8 0oa0ojlaago
DIN DIN DIN DIN COM O IN DIN DIN DIN COoM P N
DIN RS48S5 RS48S RS485

L_—J coMm AOUT AoUT +10Vv AIN A N
our

DANFOSS
175HA379.10

Function

12,13

I EZ
o

68, 69

Relay output 1 can be used for indicating
status and warnings.

Voltage supply to digital inputs. For the
24 V DC to be used for digital inputs,
switch 4 on the control card must be
closed, position "on".

Digital inputs. See parameters 300-307
Digital inputs.

Ground for digital inputs.

Ground for analogue/digital outputs.
Must be connnected to terminal 55 by
means of a three-wire transmitter. See
Examples of connection.

Analogue/digital outputs for indicating
frequency, reference, current and torque.
See parameters 319-322 Analogue/digi-
tal outputs.

Supply voltage to potentiometer and
thermistor 10 V DC.

Analogue voltage input, 0 - 10 V DC.
Ground for analogue voltage inputs.

Analogue current input 0/4-20 maA.
See parameters 314-316 Terminal 60.

Termination of serial communication. See
Earthing of screened/armoured contro!
cables.

This terminal is not normally to be used.

RS 485 interface, serial communication.
Where the VLT frequency converter is
connected to a bus, switches 2 and 3
(switches 1- 4 - see next page) must be
closed on the first and the last VLT
frequency converter. On the remaining
VLT frequency converters, switches 2
and 3 must be open. The factory setting
is closed (position on).

MG.60.A5.02-VITisare
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DANFOSS
175ZA081.14

24Vd.c.
! max._ 200mA

10vd.c.
max.17mA

Sv

SW2
F SW3
N

swa [ < < 2 :
! EE || ! |
! SR | 2> 13 0
i PABS s PAAAR = 4 L &% ;3 Q
' [«3 O N ™\ +H +l O N [%) '
| 2 ree e * |
L [12]13]1e 17|18J19[20|27|29|32]33|39|42]45|50|53|54|55|60|61 |68|69]04]05[01]02]03]
) —] " c
Int. 24Vd.c. L:E:‘l I,l f;j;‘b 2
U LN | v B
@ BUS 1 (Tx-. Rx-) T
et
> ®
£
[18[17]18[19]20]27[20]32]33] _ +EE:T
iR oL
BRENARE e
+
e :

B Switches 1-4
The dipswitch is located on the control card.
It is used for serial communication and external DC

supply.

The switching position shown is the factory setting.

+
24Vd.c.

11

Q

1752A068.10

DANFOSS

Switch 1 has no function.

Switches 2 and 3 are used for terminating an RS-485
interface to the serial communication bus

9"

and 3 set to OFF.

9

When the VLT is the first or last device on the
serial communication bus, switches 2 and 3
must be ON in that designated VLT, Any other VLTs on
the serial communication bus must have switches 2

Please note that when Switch 4 is in position
"OFF," the external 24 V DC supply is

B Bus connection
The serial bus connection in accordance with the
RS 485 (2-conductor) norm is connected to terminals
68/69 of the frequency converter (signals P and N).
Signal P is the positive potential (TX+,RX+), while sig-
nal N is the negative potential (TX-,RX-).

If more than one frequency converter is to be connec-
ted to a given master, use parallel connections.

VL5000

VLT5000 VLT5000
DANFOSS s

1752A079.11

In order to avoid potential equalizing currents in the
screen, the cable screen can be earthed via terminal
61, which is connected to the frame via an RC-link.

galvanically isolated from the VLT frequency converter.

MG.60.A5.02 - VLT is a registered Danfoss trade mark
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B Connection example, VLT 6000 HVAC

The diagram below gives an example of a typical VLT

6000 HVAC installation.

| The mains supply is connected to terminals 91 (L1),

| 92 (L2} and 93 (L3), while the motor is connected to

3 96 (U), 97 (V) and 98 (W). These numbers can also be
seen from the terminals of the VLT frequency conver-

| ter.

An external DC supply or a 12-pulse option can be
connected to terminals 88 and 89. Please ask Danfoss

for a Design Guide to learn more.

Analogue inputs can be connected to terminals 53 [V],
54 [V] and 60 [mA]. These inputs can be programmed
for either reference, feedback or thermistor. See

| Analogue inputs in parameter group 300.

and outputs 300-328.

status or a warning.
On terminals 68 (P+) and 69
the VLT frequency converter

There are 8 digital inputs, which can be connected to
terminals 16-19, 27, 29, 32, 33. These inputs can be
programmed in accordance with the table in Inputs

There are two analogue/digital outputs (terminals 42
and 45}, which can be programmed to show the pre-
sent status or a process value, such as 0-fyax. Relay
outputs 1 and 2 can be used for giving the present

(N-) RS 485 interface,
can be controlled and

monitored via serial communication.

[

Motor

Fault indication®

Run indication*

Output current indication®*

Output speed indication*

1 %3 4K K K J
3 ph _ Q91 () =+ PO ) 9653," AL
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© (A ouT) 2 4-20 mA
Lockout* 17 (D IN) | = -
. Q- |
Run/Stope 18 (0 M) | (1)
9 sV (A 0UT) 45 _| 4-20 ma
Reverse* \ 19 (D IN ‘:@
).
> 20 (CoM D IN)
Wi ) Wy

Interlock*

E27 (D IN) |

[ fi~d

&
Preset speed* h

29 (0 IN) |

D)-

[ fi~d

&
" (P RS-485) 68)

RS 485
Interface

A
(N RS-485) 69)

- &
Setup seleci‘\[ 32 (D IN) )

| >4

T A
Setup select* "

=

33 (D IN)

</

(COM RS-485) 61

175HA380.12

* These terminals can be programmed for other functions.

A

{ ) RS—-485

48
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l @ Connection examples Run permissive
Single-pole start/stop
— . 0
4 ag S
— s L =2}
[+374 12
| S | 2% s
12| +24v o= - :“ _ \ T
_1_3_' : E Par. 300 Run permissive
39 i l_ﬂ.
\ H : i Par. 302 Start
1 19
| o]
16 : 2_7 Par. 304
] ! [ 29 | |
17 L |
|——"——{18| PAR. 302 - ) e |
Open "o | Stort command |
ﬂ Damper — ‘
L—T 27| PAR. 304 moter
1 DAOOSI
176MA381.14

- Start/stop using terminal 18. - Start permitted with terminal 16.

Parameter 302 = Start [1] Parameter SQO = Stgrt enabled (8].
- Quick-stop using terminal 27. - Start/stop with terminal 18.

Parameter 304 = Coasting stop, inverse [0] Parameter 302 = Start [1].
- Quickstop with terminal 27.

Parameter 304 = Coasting stop, inverse [0].
- Activated damper (motor)
Parameter 323 = Start command active [13].

c
o
=
9
I
]
n
£

Digital speed up/down

4 =
5 g ;
] g 2-zone regulation
12| +24v -
13
39
] ] 50
' ' +
—] PAR. 302 I 53 | Par. 308 Feedback
Start 0-10V 54 |Par. 311 Feedback
27| PAR. 304 =
— _ 55 |Com. analog input
29| Par. 305
<3 I 60
32| Par. 306
33| Par. 307 0-10V|

Parameter 306 = Speed up (7]
Parameter 307 = Speed down [7]
Parameter 305 = Freeze reference [2]

- Parameter 308 = Feedback [2).
- Parameter 311 = Feedback [2).

Transmitter connection

} ‘ - Speed up and down using terminals 32 and 33. T75HA3S3,12
|

| Potentiometer reference

|

| | o Two—wire 12 +24v
ot transmitter ig_ Com. analog output
1 o
54 82 Supplied — 142]
i YL by VLT
50{+ 10V out a& 4-20m4 |
a— 55| Com. analog Input
1kohm 53| PAR. 308 60| PAR. 314, a—20ma
T 1
55| Com. analog Input with externai
1 supply ™
! : O] "~ ; Com. analog input
s"'pp'yo—— E PAR. 314, 0/4-20ma
0/4=20mA
- Parameter 308 = Reference [1] 1reamess

- Parameter 314 = Reference [1]
- Parameter 315 = Terminal 60, min. scaling
- Parameter 316 = Terminal 60, max. scaling

Parameter 309 = Terminal 53, min. scaling
Parameter 310 = Terminal 53, max. scaling

MG.60.A5.02 - VLT is aregistered Danfoss trade mark
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@ Control unit LCP
The front of the VLT frequency converter features a
control panel - LCP (Local Control Panel). This is a
complete interface for operation and programming of
the VLT 6000 HVAC.
The control panel is detachable and can - as an alter-
native - be installed up to 3 metres away from the VLT
frequency converter, e.g. on the front panel, by means
of a mounting kit option.
The functions of the control panel can be divided into

DANFOSS
175HA336.11

five groups:

2. Keys for changing display mode

3. Keys for changing program parameters

4. Indicator lamps

5. Keys for local operation.

All data are indicated by means of a 4-line alpha-
numeric display, which, in normal operation, is able to
show 4 operating data values and 3 operating condit-
ion values continuously. During programming, all the
information required for quick, effective parameter
Setup of the VLT frequency converter will be
displayed. As a supplement to the display, there are
three indicator lamps for voltage (ON), warning
(WARNING) and alarm (ALARM), respectively.

All VLT frequency converter parameter Setups can be
changed immediately via the control panel, unless this
function has been programmed to be Locked [1] via
parameter 016 Lock for data change or via a digital
input, parameters 300-307 Lock for data change.

CHANGE CANCEL
DATA

(OALARM

QOWARNING ON

HAND OFF AUTO
START i STOP ISTART,

B Control keys for parameter Setup
The control keys are divided into functions. This
means that the keys between display and indicator
lamps are used for parameter Setup, including
selecting the display indication during normal opera-
tion.

DISPLAY
MODE
CHANGE
DATA

)

[DISPLAY / STATUS]} is used for selecting
the indication mode of the display or when
returning to the Display mode from either
the Quick menu or the Extend menu
mode.

DISPLAY
MODE

QUICK
MENU

EXTEND
MENU

CHANGE
DATA

CANCEL

(o]
=

[QUICK MENU)] gives access to the
parameters used for the Quick menu. It is
possible to switch between the Quick
menu and the Extend menu modes.

[EXTEND MENU] gives access to all
parameters. It is possible to switch
between the Extend menu and the Quick
menu modes.

[CHANGE DATA|] is used for changing a
setting selected either in the Extend menu
or the Quick menu mode.

[CANCEL] is used if a change of the selec-
ted parameter is not to be carried out.

[OK] is used for confirming a change of the
parameter selected.

50
Q-Pulse Id TMS739
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[+/-] is used for selecting parameters and
for changing a chosen parameter. These
keys are also used to change the local re-
ference.

In addition, the keys are used in Display
mode to switch between operation variable
readouts.

[<>} is used when selecting a parameter
Q D group and for moving the cursor when

changing numerical values.

N4

M Indicator lamps
At the bottom of the control panel is a red alarm lamp
and a yellow warning lamp, as well as a green voltage

LED.
[ OALARM
o

If certain threshold values are exceeded, the alarm
and/or warning lamp is activated, and a status or
alarm text is displayed.

NB!
": The voltage indicator lamp is activated when
i the VLT frequency converter receives voltage.

QOWARNING  OON |

yellow  green

B Local control
Underneath the indicator lamps are keys for local
control.

HAND OFF AUTO
STARTE STOP ESTART

[HAND START] is used if the VLT frequency
converter is to be controlled via the control
unit. The VLT frequency converter will start
the motor, since a start command is given
by means of [HAND START].

On the control terminals, the following
control signals will still be active when
[HAND START] is activated:

Hand start - Off stop - Auto start

e Safety Interlock

* Reset

¢ Coasting stop inverse

* Reversing

* Setup select Isb - Setup select msb

s Jog

¢ Run permissive

Lock for data change
® '

) ‘ HAND
START

NB!
":l It parameter 201 Output frequency low limit fuw
i is set to an output frequency greater than 0 Hz,
the motor will start and ramp up to this frequency
when [HAND START] is activated.

[OFF/STOP] is used for stopping the con-
nected motor. Can be selected as Enable
[1] or Disable [0] via parameter 013. If the
stop function is activated, line 2 will flash.

[AUTO START] is used if the VLT frequency
converter is to be controlled via the control
terminals and/or serial communication. When
a start signal is active on the control terminals

OFF
START

and/or the bus, the VLT frequency converter
will start.

NB!
.l: An active HAND-OFF-AUTO signal via the digi-
tal inputs will have higher priority than the
control keys [HAND START]-[AUTO START].

RESET

# Display mode
In normal operation, any 4 different operating variables
can be indicated continuously: 1.1 and 1.2 and 1.3
and 2. The present operating status or alarms and
warnings that have arisen are shown in line 2 in the
form of a number. In the case of alarms, the alarm in
question will be shown in lines 3 and 4, accompanied
by an explanatory note. Warnings will flash in line 2,
with an explanatory note in line 1. In addition, the dis-
play shows the active Setup.
The arrow indicates the direction of rotation; here the
VLT frequency converter has an active reversing sig-
nal. The arrow body disappears if a stop command is
given or if the output frequency falls below 0.01 Hz.
The bottom line gives the status of the VLT frequency
converter. See next page.
The scroll list on the next page gives the operating
data that can be shown for variable 2 in display mode.
Changes are made via the [+/-] keys.

[RESET] is used for resetting the VLT
frequency converter after an alarm (trip). Can
be selected as Enable [1) or Disable [0] via
parameter 015 Reset on LCR.

o
=
£
E
@
P .
<)
2
o

Stop command from serial
communication
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B Display mode, cont.
The table below gives the operating data options for
the first and second line of the display.

Scroll-list: Unit:
Resulting reference, % [%])
Resulting reference, unit [unit]
Frequency [Hz]
Frequency %]
Motor current [A)
Power kW]
Power [HP)
Output energy [kWh]
Hours run [h]
Used-defined readout {unit]
Setpoint 1 [unit)
Setpoint 2 [unit]

| Feedback 1 {unit]
Feedback 2 [unit]
Feedback [unit)
Motor voltage [V]
DC voltage A%
Thermal motor load [%]
Thermal drive load [%]
Digital input [BIN]
Analogue input 53 - [V]

| Analogue input 54 [V]

| Analogue input 60 [mA]

‘ Puise reference [Hz]
Ext. reference [%]

] Heat sink temp. [°C]
Free Prog Array -

| Comm Opt Warn [HEX]

Three operating data values can be shown in the
first display line, while one operating variable can be
shown in the second display line. To be programmed

out.

* Status line:

89 B/. '5.08A 2.15kW

48, BHz?

RUTO REMOTE UNNING
HAND LOCRL STQP
RAMF ING
JOGGING

STAND BY
The left part of the status line indicates the control ele-
ment of the VLT frequency converter that is active.
AUTO means that control is via the control terminals,
while HAND indicates that control is via the local keys
on the control unit.

OFF means that the VLT frequency converter ignores
all control commands and stops the motor.

The centre part of the status fine indicates the refe-
rence element that is active. REMOTE means that the
reference from the control terminals is active, while
LOCAL indicates that the reference is determined via
the {+/-] keys on the control panel.

o

The last part of the status line indicates the current
status, for example "Running", "Stop" or “Alarm".

B Display mode I:
VLT 6000 HVAC offers different display modes de-
pending on the mode selected for the VLT frequency
converter. The figure on the next page shows the way
to navigate between different display modes.
Below is a display mode, in which the VLT frequency
converter is in Auto mode with remote reference at an
output frequency of 40 Hz.
In this display mode, reference and control are deter-
mined via the control terminals.
The text in line 1 gives the operating variable shown in
line 2.

|
|
i
| via parameters 007, 008, 009 and 010 Display read-

#Reauencv

- 48, EIHT

%HU_T'.@“E.E"UTE i.,E'UN,'z!}HG,L

Line 2 gives the current output frequency and the
active Setup.

Line 4 says that the VLT frequency converter is in
Auto mode with remote reference, and that the mo-
tor is running.

W Display mode Il:

This display mode makes it possible to have three
operating data values displayed at the same time in
line 1.

The operating data values are determined in
parameters 007-010 Display readout.

“1 ax; 7, sn 5, 9KW

- 58, Hz

inuwo%ﬁémojETEUNNiﬁé'
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# Display mode lli:
This display mode can be generated as long as the

[DISPLAY MODE] key is kept depressed. In the first line,

operating data names and units of operating data are
displayed. In the second line, operating data 2 remains
unchanged. When the key is released, the different
operating data values are shown.

REF%x CURR.A POW.,KW

58, BHz

AUTO REMOTE RUNNING

M Display mode IV:
This display mode is only generated in connection with
local reference, see also Reference handling.
In this display mode, the reference is determined via the
[+/-] keys and control is carried out by means of the
keys underneath the indicator lamps.
The first line indicates the required reference.
The third line gives the relative value of the present out-
put frequency at any given time in relation to the
maximum frequency. The display is in the form of a bar
graph.

USE +/-

40Hz

40Hz -

eiNanENnnng
AUTO LOCAL RUNNING

B Navigation between display
modes

DISPLAY
MODE

Press briefly

FREQENCY

40, BHz ;-

AUTO REMOTE RUNNING

Display mode |

With remote refe
rence

DISPLAY
MODE

DISPLAY
MODE

DISPLAY
MODE

88x ©7,8R 35,9KUW

40.0Hz 7

us=<+/—h'; . 48Hz 8
- 4@, BHz
BIIIIIIIIII---* veaﬁ

s HAND LOCAL. RUNNING

Display mode IV

With local reference

AUTO RENOTE RUNNING

Keep the [DISPLAY Display mode II

MODE] key down
MODE
E Fi% - CURR a PUU.,KU

4@ BH:““

]ﬁprﬁfnémoTETRUHNING'

Display mode lil
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B Changing data
Regardless of whether a parameter has been selected
under the Quick menu or the Extend menu, the proce-
dure for changing data is the same.
Pressing the [CHANGE DATA] key gives access to
changing the selected parameter, following which the
underlining in line 4 will flash on the display.
The procedure for changing data depends on whether
the selected parameter represents a numerical data
value or a functional value.
If the chosen parameter represents a numeric data
value, the first digit can be changed by means of the
[+/-] keys. If the second digit is to be changed, first
move the cursor by using the [<>] keys, then change
the data value using the [+/-] keys.

FREQUEHNCY

24.2 Hz

285 MAX. REFEREMNCE
ppeolEe, poe H:

|
|
The selected digit is indicated by a flashing cursor. 1
The bottom display line gives the data value that will |
be entered (saved) when signing off by pressing the ‘
[OK] button. Use [CANCEL] to cancel the change.

If the selected parameter is a functional value, the

selected text value can be changed by means of the

[+/-] keys.

MOTOR CUERENT

3,98 A & l
\
i

218 REFERENCE TVYPE

o

The functional value flashes until signing off by
pressing the [OK] button. The functional value has
now been selected. Use [CANCEL] to cancel the
change.

B Infinitely variable change of numeric data value
If the chosen parameter represents a numeric data
value, a digit is first selected by means of the [<>]
keys.

FREQUENCY

58,8 HZ7

209 JOG FR:QU:NCY
Ofl. 8 HZ

Then the chosen digit is changed infinitely variably by
means of the [+/-] keys:

FREGUENCY

58,8 HZ g

299 JUG FREQUENCY
.8 HZ.

The chosen digit is indicated by the digit flashing.
The bottom display line shows the data value that will
be entered (saved) when signing off with [OK].

B Manual initialisation

B Changing of data value, step-by-step

Certain parameters can be changed both step by step |
and infinitely variably. This applies to Motor power (pa-

rameter 102), Motor voltage (parameter 103) and Mo-

tor frequency (parameter 104).

This means that the parameters are changed both as

a group of numeric data values and as numeric data

values infinitely variably.

Disconnect from mains and hold the [DISPLAY/STA-
TUS] + [CHANGE DATA] + [OK] keys down while at
the same time reconnecting the mains supply.
Release the keys; the VLT frequency converter has
now been programmed for the factory setting.

The following parameters are not zeroed by means of
manual initialisation:
parameter 500, Protocol

600, Operating hours

601, Hours run

602, kWh counter

603, Number of power-ups

604, Number of overtemperatures

605, Number of overvoltages

It is also possible to carry out initialisation via parame- ‘
ter 620 Operating mode.

Q-Pulse Id TMS739
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Quick Menu
The QUICK MENU key gives access to 12 of the most
important setup parameters of the drive. After pro-

shown in the table below. A complete description of
the function is given in the parameter sections of this

gramming, the drive will, in many cases, be ready for manual.
operation. The 12 Quick Menu parameters are
Quick Menu Parameter Description
ltem Number Name
1 001 Language Selects language used for all displays.
2 102 Motor Power Sets output characteristics of drive based on kW size of
motor.
3 103 Motor Voltage Sets output characteristics of drive based on voltage ofmotor.
4 104 Motor Frequency Sets output characteristics of drive based on nominal
frequency of motor. This is typically equal to line frequency.
5 105 Motor Current Sets output characteristics of drive based on nominal current
in amps of motor.
6 106 Motor Nominal Speed  Sets output characteristics of drive based on nominal full load
. speed of motor.
7 201 Minimum Frequency Sets minimum controlled frequency at which motor will run.
8 202 Maximum Frequency Sets maximum controlled frequency at which motor will run.
9 206 Ramp Up Time Sets time to accelerate motor from 0 Hz to nominal motor
frequency set in Quick Menu Item 4.
10 207 Ramp Down Time Sets time to decelerate motor from nominal motor frequency
set in Quick Menu Item 4 to 0 Hz.
11 323 Relay 1 Function Sets function of high voltage Form C relay.
12 326 Relay 2 Function Sets function of low voltage Form A relay.

Parameter Data
Enter or change parameter data or settings in accor-
dance with the following procedure.

1.
2.

Press Quick Menu key.

Use ‘+' and *-" keys to find parameter you choose
to edit.

Press Change Data key.

Use '+" and ‘-’ keys to select correct parameter
setting. To move to a different digit within param-
eter, use qand Parrows. Flashing cursor indicates
digit selected to change.

Press Cancel key to disregard change, or press
OK key to accept change and enter new setting.

Example of Changing Parameter Data

Assume parameter 206, Ramp Up Time, is set at 60
seconds. Change the ramp up time to 100 seconds in
accordance with the following procedure.

1.
2,

e

@

Press Quick Menu key.

Press '+’ key until you reach Parameter 206,
Ramp Up Time.

Press Change Data key.

Press d key twice — hundreds digit will flash.
Press ‘+’ key once to change hundreds digit to
“q0

A
)
key is done in accordance with same procedure as
described for Quick Menu functions.

Press p key to change to tens digit.
Press ‘-’ key until ‘6’ counts down to ‘0’
setting for Ramp Up Time reads ‘100 s.

Press OK key to enter new value into drive

controller.

NB!

and

Programming of extended parameters
functions available through EXTENDED MENU

MG.60.A5.02 - VLT is aregistered Danfoss trade mark
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® Programming

Using the [EXTEND MENU] key, it is pos-
sible to have access to all the parameters
for the VLT frequency converter.

EXTEND
MENU

B Operation and Display 000-017

This parameter group makes it possible to set up the
control unit, e.g. with respect to language, display
readout and the possibility of making the function
keys on the control unit inactive.

001 Language (LANGUAGE)

Value S R emrstsar i e o it = e s et e el
* English (ENGLISH) [0]
German (DEUTSCH) [1}
French (FRANCAIS) 2]
Danish (DANSK) [3]
Spanish (ESPANOL) [4]
ltalian (ITALIANO) 5]
Swedish (SVENSKA) 6]
Dutch (NEDERLANDS) (7]
Portuguese (PORTUGUESA) [8]

State when delivered may vary from factory setting.

Function: N
The choice in this parameter defines the language to
be used on the display.

Descnptlon of chonce o .
There is a choice of the languages |nd|cated

B The Setup configuration

VLT 6000 HVAC has four Setups (parameter Setups)
that can be programmed independently of each other.
The active Setup can be selected in parameter 002
Active Setup. The active Setup number will be shown
in the display under "Setup".

Itis also possible to set the VLT frequency converter
to Multi-Setup to allow switching of Setups with the
digital inputs or serial communication.

Setup shifts can be used in systems where, e.g., one
Setup is used during the day and another at night.

= factory setting. () =

Parameter 003 Copying of Setups enabies copying
from one Setup to another.

By means of parameter 004 LCP copy, all Setups can
be transferred from one VLT frequency converter to
another by moving the control panel. First all parame-
ter values are copied to the control panel. This can
then be moved to another VLT frequency converter,
where all parameter values can be copied from the
control unit to the VLT frequency converter.

002 Active Setup (ACTIVE SETUP)

' Value: T .
Factory Setup (FACTORY SEI'UP) [O]

* Setup 1 (SETUP 1) [1]
Setup 2 (SETUP 2) (2]
Setup 3 (SETUP 3) [3]
Setup 4 (SETUP 4) [4]
MultiSetup (MULTI SETUP) (5]
Function: ‘

The choice in this parameter defines the Setup
number you want to control the functions of the VLT
frequency converter.

All parameters can be programmed in four individual
parameter Setups, Setup 1 - Setup 4.

In addition, a pre-programmed Setup called the
Factory Setup exists. This only allows specific
parameters to be changed.

Description of chOIce .
Factory Setup [0} contains the parameter values pre-
set at the factory. Can be used as a data source if the
other Setups are to be returned to a known state. In
this case Factory Setup is selected as the active
Setup.
Setups 1-4 [1]-[4] are four individual Setups that can
be selected as required.
MultiSetup [5] is used if remote switching between
different Setups is required. Terminals 16/17/29/32/33
and the serial communication port can be used for
switching between Setups.

display text { ] = value for use in communication via serial communication port

56
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Connection examples
Setup change

17AF ANNAN

+24V

]
1

PAR. 302
18 Start

27| PAR. 304

32| PAR. 306
33| PAR. 307

‘ - Selection of Setup using terminals 32 and 33.

Parameter 306 = Selection of Setup, Isb [4]

Parameter 307 = Selection of Setup, msb [4]

Parameter 004 = MultiSetup [5).

004 LCP copy (LCP COPY)
[ Value: ) -

* No copying (NO COPY)
Upload all parameters
(UPLOAD ALL PARAMET)
Download all parameters
(DOWNLOAD ALL PARAM.)
Download power-independent par.
(DOWNLOAD SIZE INDEP)

Function:

(0]
(1]
2]

(3]

Parameter 004 Lcp copy is used if the lntegrated
copying function of the control panel is to be used.
This function is used if all parameter Setups are to be
copied from one VLT frequency converter to another

by moving the control panel.

Description of choice:

Select Upload all parameters [1] if all pérarﬁetéf “values

are to be transmitted to the control panel.

| t i he VLT
003 Copying of Setups (SETUP COPY) parameter values are to be. copied to the

frequency converter on which the control panel has

Value:.

* No copying (NO COPY)
Copy active Setup to Setup 1
(COPY TO SETUP 1)

Copy active Setup to Setup 2
(COPY TO SETUP 2)
Copy active Setup to Setup 3
(COPY TO SETUP 3)
Copy active Setup to Setup 4
(COPY TO SETUP 4)

' Copy active Setup to all (COPY TO ALL)

been mounted.

Select Download all parameters [2] if all transmitted

© Select Download power-independent par. (3] if only
the power-independent parameters are to be

(1] downloaded. This is used if downloading to a VLT
frequency converter that has a different rated power

[2] than the one from where the parameter Setup

3l ongmates

(5]

4 ' Uploadlng/Downloadung can only be carried
(41 i out in Stop mode.

Functlon ol

B Setup of user-defined readout

A copy is made from the aCt|Ve Setup SeleCted in pa' Parameter 005 Max. value of user_deﬁned rea

rameter 002 Active Setup to the Setup or Setups

selected in parameter 003 Copying of Setups.

" Copylng is only possible in Stop mode (motor of user-defined readout and the unit is determi

stopped on a Stop command).

[ Description of choice: 4 & :

dout

and 006 Unit for user-defined readout allow users to

design their own readout which can be seen if user-
defined readout has been selected under display
readout. The range is set in parameter 005 Max. value

ined in

parameter 006 Unit for user-defined readout. The
choice of unit decides whether the ratio between the

output frequency and the readout is a linear, s

The copying starts when the requued copylng functlon cubed ratio.

has been selected and the [OK] key has been
pressed.

quare or

The display indicates when copying is in progress.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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005 Max. value of user-defined readout

(CUSTOM READOUT )

| Value:
0.01 - 999, 999 99

{ Function: ,

This parameter allows a choice of the max. value of
the user-defined readout. The value is calculated on
the basis of the present motor frequency and the unit
selected in parameter 006 Unit for user-defined read-
out. The programmed value is reached when the out-
put frequency in parameter 202 Output frequency
high limit, fuax is reached. The unit also decides
whether the ratio between output frequency and read-
out is linear, square or cubed.

' Description of choice: _
Set the required value for max output frequency

006 Unit for user-defined readout

(CUST. READ. UNIT)

Value:

* No unit ! [0] GPM! [21]
%! [1] ogal/s [22]
rpm '’ [2] gal/min’ [23]
ppm ' [38] gal/h? [24]
pulse/s * [4] Ib/s? [29]
I/s 5] Ib/min? [26)
I/min 6] Ibh? [27]
/h [7] CFm? [28]
kg/s [B8] ft¥/s? [29]
kg/min [9] ft¥/min! [30]
kg/h 't [10] fti/h! [31]
m3/s 1 (11]  fi3/min [32]
m3/min {12] ft/s’ {33]
m3/h 1 [13] inwg? [34]
m/s ! [14] ftwg? [35]
mbar 2 [156] PSI2 [36]
bar 2 (18] Ib/in? [37]
Pa 2 [17] HP3 [38]
kPa 2 (18]

MWG 2 [19]
kw 3 [20]

Flow and speed units are marked with 1. Pressure
units with 2, and power units with 3. See figure in next
column.

* = factory setting. () =

Custorn
readout
Par. 008
1
Unear 2
(o.g. fiow, 3
Quodratic
units
(e.g. press.)
Kuble
units
(e.9. power)
Oufpm' frequency
high fimi
Par. 202
Funct|on S s e Mm?jv._

Select a unit to be shown in the dlsplay in
connection with parameter 005 Max. value of user-
defined readout.

If units such as flow or speed units are selected, the
ratio between readout and output frequency will be a
linear one.

If pressure units are selected (bar, Pa, MWG, PSI,
etc.), the ratio will be square.

If power units (kW, HP) are selected, the ratio will be
cubed.

The value and the unit are shown in display mode
whenever User-defined readout [10] has been
selected in one of parameters 007-010 Display read-
out.

Descnptlon of chonce
Select the reqwred unit for User-def/ned readout

| Resultlng reference (%] (REFERENCE [%]) 1]

Resulting reference [unit] (REFERENCE [UNIT])  [2]
* Frequency [Hz] (FREQUENCY [HZ]) [3]
% of maximum output frequency [%)]
(FREQUENCY [%]) (4]
Motor current [A] (MOTOR CURRENT [A]) (5]
Power [kW] (POWER [KW)) (6]
Power [HP] (POWER [HP)) (7]
Output energy [kWh] (ENERGI [UNIT}) [8]
Hours run [Hours] (HOURS RUN [h]) [9]
User-defined readout [-]
(CUSTOM READ.[UNITS)) [10]
Setpoint 1 [unit] (SETPOINT 1 [UNITS)) [11]

display text [ ] = value for use in communication via serial communication port
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Setpoint 2 [unit] (SETPOINT 2 [UNITS]) [12]
Feedback 1 (FEEDBACK 1 [UNITS]) [13]
Feedback 2 (FEEDBACK 2 [UNITS]) [14]
Feedback [unit] (FEEDBACK [UNITS]) [15]
Motor voltage [V] (MOTOR VOLTAGE [V]) [16]
DC link voltage [V] (DC VOLTAGE [V]) [17]
Themal load, motor [%)]

(THERM.MOTOR LOAD [%]) 18]
Thermal load, VLT [%)]

(THERM.DRIVE LOAD [%]) [19]
Digital input [Binary code]

(DIGITAL INPUT [BIN)) [20]

Analogue input 53 [V] (ANALOG INPUT 53 [V])  [21]
Analogue input 54 [V] (ANALOG INPUT 54 [V]) [22]
Analogue input 60 [mA]

(ANALOG INPUT 60 [mA]) [23]
Relay status [binary code] (RELAY STATUS) [24]
Pulse reference [Hz] (PULSE REFERENCE [HZ]) [25]
External reference [%)] (EXT. REFERENCE [%]) [26]
Heat sink temp. [°C] (HEATSINK TEMP [°’C])  [27]
Communication option card warning

{COMM OPT WARN [HEX]) [28]
LCP display text (FREE PROG.ARRAY) [29]
Functlon

This parameter allows a choice of the data value to
be shown in the display, line 2, when the VLT
frequency converter is turned on. The data values
will also be included in the display mode scroli-list.
Parameters 008-010 Small display readout allow a
choice of another three data values, shown in line
1.

See the description of the contro/ unit.

.. Descriptioniof choice:; . S &0 ST
No readout can only be selected in parameters
008-010 Small display readout.

Resulting reference [%] gives a percentage for the
resulting reference in the range from Minimum
reference, Refyy to Maximum reference, Refiux.
See also reference handliing.

Reference [unit] gives the resulting reference in Hz
in Open Joop. In Closed loop, the reference unit is
selected in parameter 415 Process units.
Frequency [Hz] gives the output frequency from the
VLT frequency converter.

% of maximum output frequency [%] is the present
output frequency as a percentage value of
parameter 202 Qutput frequency high limit, fyax.
Motor current [A] states the phase current of the
motor measured as effective value.

Power [kW] states the actual power consumed by
the motor in kW.

= factory setting. () =

Power [HP] states the actual power consumed by
the motor in HP.

Output energy [kWh] states the energy consumed
by the motor since the latest reset was made in pa-
rameter 618 Reset of kWh counter.

Hours run [Hours] states the number of hours that
the motor has run since the latest reset in
parameter 619 Reset of hours-run counter.
User-defined readout [-] is a user-defined value,
calculated on the basis of the present output
frequency and unit, as well as the scaling in
parameter 005 Max. value of user-defined readout.
Select unit in parameter 006 Unit for user-defined
readout.

Setpoint 1 [unit] is the programmed setpoint value
in parameter 418 Setpoint 1. The unit is decided in
parameter 415 Process units. See also Feedback
handling.

Setpoint 2 [unit] is the programmed setpoint value
in parameter 419 Setpoint 2. The unit is decided in
parameter 415 Process units.

Feedback 1 [unit] gives the signal value of the
resulting feedback 1 (Term. 53). The unit is decided
in parameter 415 Process units. See also Feedback
handling.

Feedback 2 [unit] gives the signal value of the
resulting feedback 2 (Term. 53). The unit is decided
in parameter 415 Process units.

Feedback [unit] gives the resulting signal value using
the unit/scaling selected in parameter 413 Minimum
feedback, FByy, 414 Maximum feedback, FBjux
and 415 Process units.

Motor voltage [V] states the voltage supplied to the
motor.

DC link voltage [V] states the intermediate circuit
voltage in the VLT frequency converter.

Thermal load, motor [%)] states the calculated/
estimated thermal load on the motor. 100% is the
cut-out limit. See also parameter 117 Motor thermal
protection.

Thermal load, VLT [%] states the calculated/
estimated thermal load on the VLT frequency
converter. 100% is the cut-out limit.

Digital input [Binary code] states the signal status
from the 8 digital inputs (16, 17, 18, 19, 27, 29, 32
and 33). Terminal 16 corresponds to the bit at the
far left. ‘0’ = no signal, ‘1’ = connected signal.
Analogue input 53 [V] states the voltage value on
terminal 53.

Analogue input 54 [V] states the voltage value on
terminal 54,

Analogue input 60 [mA] states the voltage value on
terminai 60.

display text [ ] = value for use in communication via serial communication port

MG.60.A5.02 - VLT is a registered Danfoss trade mark

Active 29/01/2014

59
Page 147 of 370

o
£
£
E
©
e
o
(o)
et
[a B




Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

VLT® 6000 HVAC

Relay status [binary code] indicates the status of
each relay. The left (most significant) bit indicates
relay 1 followed by 2 and 6 through 9. A *1"
indicates the relay is active, a "0" indicates inactive.
Paramater 007 uses an 8-bit word with the last two
positions not used. Relays 6-9 are provided with
the cascade controller and four relay option cards
Pulse reference [Hz] states a pulse frequency in Hz
connected to terminal 17 or terminal 29.

External reference [%] gives the sum of the external
references as a percentage:(the sum of analogue/
pulse/serial communication) in the range from
Minimurn reference, Refyy to Maximum reference,
Refyax.

Heat sink temp. [°C] states the present heat sink
temperature of the VLT frequency converter. The
cut-out limit is 90 + 5°C; cutting back in occurs at
60 = 5°C.

Communication option card waming [Hex] gives a
warning word if there is a fault on the
communication bus. This is only active if
communication options have been instalied. Without
communication options, 0 Hex is displayed.

LCD display text shows the text programmed in
parameter 533 Display text 1 and 534 Display text 2
via the serial communication port.

008 Small display readout 1.1

(SMALL READOUT 1)

Value

See parameter 007 Large d/sp/ay readout
* Reference [Unit] [2]

Th|s parameter enables a chorce of the first of three
data values to be shown on the display, line 1,
position 1.

This is a useful function, i.a. when setting the PID
regulator, in order to see how the process reacts to
a change of reference.

For display read-outs, press the [DISPLAY/STATUS]
button. Data option LCP display text [27] cannot be
selected with Small display readout.

" Description:of choice: " Fim Ay
There is a choice of 26 different data values, see
parameter 007 Large display readout.

009 Small display readout 1.2

(SMALL READOUT 2)

Lva’ue _—_”,. ”:‘ " S w’f E & ‘E
See parameter 007 Large display readout

* Motorcurrent [A] [5]

| Function:  ~ S

i o 2
e e et v O ST NS S |

See the functional descrrptron for parameter 008
Small display readout.

parameter 007 Large display readout.

There is a chorce of 26 dlfferent data values see o ‘
|
l
|

010 Smali display readout 1.3

(SMALL READOUT 3)

Value
Se parameter 007 Large d/sp/ay readout
* Power [kW] 6]

Function: ,
See the functional description for parameter 008
Small data readout.

_ Description of choice: T
There is a choice of 26 different data values see
parameter 007 Large display readout.

011 Unit of local reference
(UNIT OF LOC REF)

* Hz (HZ) 0
% of output frequency range (%) (% OF FMAX)[1]

[ Function . - -
This parameter decrdes the Iocal reference unlt

{iDescription of*choice :
Choose the required unit for Iocal reference

= factory setting. () = display text [ ] = value for use in communication via serial communication port
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012 Hand start on LCP
(HAND START BTTN)

[ Value: |

3

Disable (DISABLE) ‘ [0l
* Enable (ENABLE) (1]
* Function: o

This parameter aIIows seIectron/deseIectron of the
Hand start key on the control panel.

Description of choice:
If Disable [0] is selected in this parameter the
[HAND START] key will be inactive.

013 OFF/STOP on LCP (STOP BUTTON)

Value: S
Dlsable (DISABLE) Q]
* Enable (ENABLE) (1]
Functron

This parameter allows selectlon/deselectron of the
local stop key on the control panel.

Description of choice:
If Disable {0] is selected in this parameter, the [OFF/
STOP] key will be inactive.

NB!
By It Disable is selected, the motor cannot be
e stopped by means of the [OFF/STOP] key.

014 Auto start on LCP (AUTO START BTTN)

LValue: & & . %
Disable (DISABLE)
* Enable (ENABLE) (1]

[Function:. R TR
This parameter a!lows selectlon/deselectlon of the

auto start key on the control panel.

. Description of chaice: - .- SR
lf Disable (0] is selected in thls parameter the
[AUTO START] key will be inactive.

= factory setting. () =

015 Reset on LCP (RESET BUTI'ON)

{ Value: - , o

Disable (DISABLE) (0]
* Enable (ENABLE) (1]
| Function: - R h

Thrs parameter aIIows selectron/deselectlon of the
reset key on the control panel.

Descnptlon of choice:
If Disable (0] is selected in this parameter the
[RESET] key will be inactive.

NB!
": Only select Disable [0] if an external reset sig-
i nal has been connected via the digital inputs.

016 Lock for data change
(DATA CHANGE LOCK)

Value: o S

* Not locked (NOT LOCKED) [0]

Locked (LOCKED) [1]
Function:

This parameter allows the control panel to be
‘locked’, which means that it is not possible to carry
out data modifications via the control unit.

-Description of choice: o
If Locked [1] is selected, data modlfrcatlons in the
parameters cannot be made, although it will still be
possible to carry out data modifications via the bus.
Parameters 007-010 Display readout can be
changed via the control panel.

It is also possible to lock for data modifications in
these parameters by means of a digital input, see
parameters 300-307 Digital inputs.

display text [ ] = value for use in communication via serial communication port
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017 Operating state at power up, local

100 Confrguratlon (CONFIG. MODE)

control (POWER up ACTION) [ Value: T TR B R T ]
[ Value: S 5 % Open loop (OPEN LOOP) [0]
* Auto restart (AUTO RESTARD (0] Closed loop (CLOSED LOOP) 1]
OFF/Stop (OFF/STOP) (1]
| Function: iy |
PFunction: « » < * ¢ “ - | This parameter is used for selecting the

Setting of the desired operating mode when the
mains voltage is reconnected.

Descnptlon of choice:

Auto restart [0] is selected |f the VLT frequency con-
verter is to start up in the same start/stop condition
as immediately before power to the converter is cut
off.

OFF/Stop [1] is selected if the VLT frequency con-
verter is to remain stopped when the mains voltage
is connected, until a start command is active. To
restart, activate the key [HAND START] or [AUTO
START] by using the control panel.

": If [HAND START] or [AUTO START] cannot be

activated by the keys on the control panel
(see parameter 012/014 Hand/Auto start on LCP)
the motor will not be able to restart if OFF/Stop [1] is
selected. If Handstart or Autostart has been
programmed for activation via the digital inputs, the
motor will not be able to restart if OFF/Stop [1] is
selected.

NB!

B Load and Motor 100-117

This parameter group allows the con-
figuration of regulation parameters and
the choice of torque characteristics to
which the VLT frequency converter is
to be adapted.

The motor nameplate data must be
set and automatic motor adaptation can be carried
out. In addition, DC brake parameters can be set
and the motor thermal protection can be activated.

B Configuration
The selection of configuration and torque
characteristics influences the parameters that can
be seen in the display. If Open loop [0] is selected,
all parameters relating to PID regulation will be
hidden.
Conseqguently, the user is only able to see the para-
meters that are of significance for a given

configuration to which the VLT frequency converter
is to be adapted.

| Description of choice:

If Open loop [0] is selected normal speed control is
obtained (without feedback signal), i.e. if the
reference is changed, the motor speed will change.
If Closed loop [1] is selected, the internal process
regulator is activated to enable accurate regulation
in relation to a given process signal.

The reference (setpoint) and the process signal
(feedback) can be set to a process unit as
programmed in parameter 415 Process units.

See Feedback handling.

101 Torque characteristics

Value:
* Automatic Energy Optimisation
(AEO FUNCTION) [0]
Parallel motors (MULTIPLE MOTORS) (1]
_Function: , = . "

Thls parameter allows a ch0|ce of whet er the VLT
frequency converter has one or several motors
connected to it.

--Description of choice: - =¥ Wi
If Automatic Energy Opt/m/sat/on [0] has been
selected, only one motor may be connected to the
VLT frequency converter. The AEO function ensures
that the motor obtains its maximum efficiency and
minimises motor interference.

Select Parallel motors [1] if more than one motor is
connected to the output in parallel. See the
description under parameter 108 Start voltage of
parallel motors regarding the setting of parallel motor
start voltages.

ot

1.00

e
g
&

Motor voltage
4
¥

&

application. 3 -

g W e moaowoo e e 1 -~
* = factory setting. () = display text { ] = value for use in communication via serial communication port
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[ Description of choice:

"e NB! Select a value that equals the nameplate data on
It is important that the values set in the motor. There are 4 possible undersizes or 1
parameters 102-106 Nameplate data correspond to oversize in comparison with the factory setting.
the nameplate data of the motor with respect to Also, alternatively it is possible to set the value for
either star coupling Y or delta coupling A. motor power as an infinitely variable value, see the

102 Motor power, P,y (MOTOR POWER) data value.

|
procedure for Infinitely variable change of numeric
|
|

Value: ) ) R
0.25 kW (0.25 KW) [25]
0.37 kW (0.37 KW 7]
055 KW (0.5 KW 53
0.75 kW (0.75 KW) (75 Value: -
1.1 KW (1.10 KW) (110] . coov . [200]
1.5 kW (1.50 KW) (150] 208 V (208]
2.2 kW (2.20 KW) [220] 220V [220]
‘ 3 KW (3.00 KW) (300} 230 V [230]
4 kW (4.00 KW) (400] 240V [240)
5,5 kW (5.50 KW) (550] 380V (380]
7,5 kW (7.50 KW) (750} 400 V [400]
11 kW (11.00 KW) (1100] 415V (419)
15 kW (15.00 KW) (1500] 440 V (440]
18.5 kW (18.50 KW) (1850] 460 V (460]
22 KW (22.00 KW) (2200] 480V (480]
30 kW (30.00 KW) [3000] 500 V (500}
37 KW (37.00 KW) (3700]
gg tx 5451:88 ix {2288} * Depends on the unit
75 KW (75.00 KW) (7500] Function: -g
??Ok\évw(g?t%oo}évz 1[?888] Thisis where the rated motor voltage UM NS set for £
135 KW 51 32'00 Kx {132%} either star Y or delta A. g
160 kW (160.00 KW) [16000] 2
200 KW (200.00 KW) [20000] Descnptuon of chouce L T a
‘ 250 KW (250.00 KW) [25000] Select avalue that equals the nameplate data on the
300 kW (300.00 KW) [30000] motor, regardless of the mains voltage of the VLT
315 KW (315.00 KW) [31500] frequency converter. ' N .
355 KW (355.00 KW) [35500] Furthermore, alternatively |t.|s. pes&ble ‘to set the
400 KW (400.00 KW) [40000] value of the motor veltage mﬂtt_ltele see also
450 KW (450.00 KW) (45000] the precedure for Infinitely variable change of
500 KW (500.00 KW) [50000] numeric data value.

* Depends on the unit

FFunction: 4 & @i 0 4 o BT ‘
This is where to select the kW vaIue Pun that
corresponds to the rated power of the motor.
At the works, a rated kW value Py has been
selected that depends on the type of unit.

'i Changmg parameters 102, 103 or 104 will
automatically reset parameters 105 and 106 to
default values. If changes are made to parameters
102, 103 or 104, go back and reset parameters 105
and 106 to correct values.

= factory setting. () = display text [ ] = value for use in communication via serial communication port
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104 Motor frequency, fuy
(MOTOR FREQUENCY)

106 Rated motor speed, nyy

(MOTOR NOM. SPEED)

['Value:

* 50 sz(50'Hz)y T ‘ l50}
60 Hz (60 Hz) (60]

LRunction: . .. . . . ., .

This is where the rated motor frequency fuy is
selected.

{ Description of .choice: .~ R
Select a value that equals the nameplate data on
the motor.

Furthermore, it is also possible to set the value for
motor frequency infinitely variably in the 24-1000 Hz

range.

105 Motor current, ly,, (MOTOR CURRENT)

0.01 - huruex A

Functlon
The rated motor current I forms part of the VLT
frequency converter calculations i.a. of torque and
motor thermal protection. Set the motor current
oy, taking into account the star Y or delta A
connected motor.

Z Descnptlon of chmce ~ B
Set a value that equals the nameplate data on the
motor.

' It is |mportant to enter the correct value,
since this forms part of the VWC* control fea-
ture.

W;Depends on the unit‘

* = factory setting. () = display text | ] = value for use in communication via serial communication port

100 - fun X 60 (max 60000 rpm)
* Depends on parameter 102 Motor power, Py

i Functlon o
This is where the value |s set that corresponds to
the rated motor speed nyy, which can be seen

from the nameplate data.

: Description of choice: R P
Choose a value that corresponds to the motor
nameplate data.

NB!
“a It is important to set the correct value, since
this forms part of the WC+ control feature.
The max. value equals fyn x 60.
fwn is set in parameter 104 Motor frequency, fun.

107 Automatic motor adaptation, AMA

(AUTO MOTOR ADAPT)

Value: .
* Optimisation disable (NO AMA) [Q]
Automatic adaptation (RUN AMA) [1]
Automatic adaptation with LC-filter
(RUN AMA WITH LC-FILT) [2]
Functlon

Automatlc motor adaptatlon is a test algorlthm that
measures the electrical motor parameters at motor
standgstili. This means that AMA itself does not ‘
supply any torque.

AMA is useful when commissioning systems, where

the user wants to optimise the adjustment of the

VLT frequency converter to the motor applied. This

feature is used in particular where the factory setting

does not adequately cover the motor in question.

For the best adjustment of the VLT frequency con-
verter, it is recommended to carry out AMA on a
cold motor.

It must be noted that repeated AMA runs may lead
to a heating of the motor that will result in an
increase of the stator resistance Rs. However, this is
not normally critical.

' It is |mportant to run AMA with any motors
q > 55 KW/ 75 HP ‘

Q-Pulse Id TMS739
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It is possible via parameter 107 Automatic motor
adaptation, AMA to choose whether a complete
automatic motor adaptation Automatic adaptation [1]
is to be carried out, or whether reduced automatic
motor adaptation Autornatic adaptation with LC-filter
[2] is to be made.

It is only possible to carry out the reduced test if a LC-

filter has been placed between the VLT frequency

converter and the motor. If a total setting is required,
the LC-filter can be removed and, after completion of
the AMA, it can be reinstalled. In Automatic
optimisation with LC-filter [2] there is no test of motor
symmetry and of whether all motor phases have been
connected. The following must be noted when the

AMA function is used:

- For AMA to be able to determine the motor
parameters optimally, the correct nameplate data
for the motor connected to the VLT frequency con-
verter must be entered in parameters 102 to 108.

- The duration of a total automatic motor adaptation
varies from a few minutes to approx. 10 minutes
for small motors, depending on the rating of the
motor used (the time for a 7.5 kW motor, for
example, is approx. 4 minutes).

- Alarms and warnings will be shown in the display if
faults occur during motor adaptation.

- AMA can only be carried out if the rated motor
current of the motor is min. 35% of the rated
output current of the VLT frequency converter.

- If automatic motor adaptation is to be
discontinued, press the [OFF/STOP] key.

NB!

.ﬂ AMA is not allowed on motors connected in
parallel.

.. Description of choice:™> = ¥4 L 3

Select Automatic adaptat/on [1] if the VLT frequency
converter is to carry out a complete automatic motor
adaptation.

Select Automatic adaptation with LC-filter [2] if a LC-
filter has been placed between the VLT frequency
converter and the motor.

Procedure for automatic motor adaptation:

1. Set the motor parameters in accordance with the
motor nameplate data given in parameters 102-
106 Nameplate data.

2. Connect 24 V DC (possibly from terminal 12) to
terminal 27 on the control card.

3. Select Automatic adaptation [1] or Automatic
adaptation with LC-filter [2] in parameter 107
Automnatic motor adaptation, AMA.

4. Start up the VLT frequency converter or connect
terminal 18 (start) to 24 V DC (possibly from ter-
minal 12).

5. Aifter a normal sequence, the display reads:

AMA STOP. After a reset, the VLT frequency con-
verter will be ready to start operation again.

If the automatic motor adaptation is to be
stopped:
1. Press the [OFF/STOP] key.

If there is a fault, the display reads:

ALARM 22

1. Press the [Reset] key.

2. Check for possible causes of the fault in accor-
dance with the alarm message. See List of
warnings and alarms.

If there is a warning, the display reads:

WARNING 39-42

1. Check for possible causes of the fault in
accordance with the warning. See List of warnings
and alarms.

. Press the [CHANGE DATA] key and select
"Continue" if AMA is to continue despite the
warning, or press the [OFF/STOP] key to stop the
automatic motor adaptation.

N

Value: o
0.0 - parameter 103 Motor voitage, UM N
* Depends on par. 103 Motor voltage, Uy

FRUNCHONT - 5« o0 s oe s wvr & 5 kil
Th|s parameter specmes the start-up voltage of the
permanent VT characteristics at 0 Hz for motors
connected in parallel.

The start-up voltage represents a supplementary
voltage input to the motor. By increasing the start-
up voltage, motors connected in parallel receive a
higher start-up torque. This is used especially for
small motors (< 4.0 kW) connected in parallel, as
they have a higher stator resistance than motors
above 5.5 kW.

This function is only active if Parallel motors [1] has
been selected in parameter 101 Torque
characteristics.

{.Description: of choice:,.
Set the start-up voltage at 0 Hz. The maximum
voltage depends on parameter 103 Motor voltage,
Unt e

= factory setting. () = display text [ ] = value for use in communication via serial communication port
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109 Resonance damping

112 Motor preheater (MOTOR PREHEAT)

* Dlsable (DISABLE)
Enable (ENABLE)

LFunctron

§ Function: S e R R e T

High- frequency electrlc resonance problems
between the VLT frequency converter and the
motor can be eliminated by adjusting the resonance
damping.

{ Description. of choice: ~ -~ -~ T
Adjust the damping percentage until the motor
resonance has disappeared.

110 High break-away torque

(HIGH START TORQ) i

0.0 (OFF) - 0.5 sec. * OFF
[+Function: - o
In order to secure a hlgh startlng torque, the
maximum torque for max. 0.5 sec. is allowed.
However, the current is limited by the protection limit
of the VLT frequency converter (inverter).

0 sec. corresponds to no high break-away torque.

[ Description of choice; *° .
Set the necessary time in Wthh a hlgh startrng
torque is desired.

0.0 - 120.0 sec. * 0.0.sec.

Thls parameter enables a delay of the startlng tlme
after the conditions for start have been fulfilled.
When the time has passed, the output frequency
will start by ramping up to the reference.

Set the des1red trme untll acceleratron is to begrn

The motor preheater ensures that no condensate
develops in the motor at stop. This function can also
be used to evaporate condensed water in the mo-
tor. The motor preheater is only active during stop.

S

| Description of choice: 7 e fn g
Select D/sab/e [O] if this function is not required.
Select Enable [1] to activate motor preheating. The
DC current is set in parameter 113 Motor preheater

DC current.

113 Motor preheater DC current

(PREHEAT DC- CURR)

SN

* 50 %

The maximum value depends on the rated motor
current, parameter 105 Motor current, Iyn.

Functlon‘ - ) e e e
The motor can be preheated at stop by means of a
DC current to prevent moisture from entering the
motor.

[ Description of choice: - + = & ~ & 4.0
The motor can be preheated by means of a DC

current. At 0%, the function is inactive; at a value
higher than 0%, a DC current will be supplied to the
motor at stop (O Hz). In fans that rotate because of
the air flow when they are not in operation
(windmilling), this function can also be used to gene-
rate a holding torque.

If too high a DC current is supplied for too
long, the motor can be damaged.

= factory setting. () = display text [ ] = value for use in communication via serial communication port
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H DC braking

In DC braking, the motor receives a DC current that
brings the shaft to a halt. Parameter 114 DC braking
current, decides the DC braking current as a per-
centage of the rated motor current Iyn.

In parameter 115 DC braking time, the DC braking
time is selected, and in parameter 116 DC brake
cut-in frequency, the frequency is selected at which
DC braking becomes active.

If terminal 19 or 27 (parameter 303/304 Digital input)
has been programmed to DC braking inverse and
shifts from logic ‘1’ to logic ‘0’, the DC braking will
be activated.

When the start signal on terminal 18 changes from
logic ‘1’ to logic ‘0’, the DC braking will be activated
when the output frequency becomes lower than the
brake coupling frequency.

NB!
Bi&n The DC brake is not to be used if the inertia
i of the motor shaft is more than 20 times the
inertia of the motor itself.

114 DC braking current

(DC BRAKE CURRENT)

Value:

! VLT.MAX

|M.N

0- x 100 [%]) * 50 %
The maximum value depends on the rated motor
current. If the DC braking current is active, the VLT
frequency converter has a switching frequency of 4

kHz.

[ Function:, . &~ % 508 A

Th|s parameter is used for settlng the DC braking
current that is activated upon a stop when the DC
brake frequency set in parameter 116 DC brake
cut-in frequency has been reached, or if DC brake
inverse is active via terminal 27 or via the serial
communication port. The DC braking current will be
active for the duration of the DC braking time set in
parameter 115 DC braking time.

[.Description,of choicer.. iy
To be set as a percentage value of the rated motor

current Iy set in parameter 105 Motor current,yn.
100% DC braking current corresponds to lyn.

= factory setting. () =

Make sure not to supply too high

abraking current for too long,

since otherwise the motor will be
damaged because of mechanical overload or the
heat generated in the motor.

115 DC braking time
{DC BRAKE TIME)
Value:
0.0 - 60.0 sec.

* OFF

Function: o
This parameter is for setting the DC braking time for
which the DC braking current (parameter 113) is to
be active.

Description of choice:
Set the desired time.

Value:
0.0 (OFF) - par. 202 Output frequency
high limit, fuax * OFF
Function: ‘
This parameter is used for setting the DC brake cut-
in frequency at which DC braking is to be activated
in connection with a stop command.

Description of chOIce
Set the desired frequency

display text [ ] = value for use in communication via serial communication port
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117 Motor thermal protection

(MOT. THERM PROTEC)

No protection (NO PROTECTION) [0]

Thermistor warning (THERMISTOR WARNING) [1]
Thermistor trip (THERMISTOR FAULT) (2]
ETR Warning 1 (ETR WARNING 1) [3]
*ETR Trip 1 (ETR TRIP 1) [4]
ETR Warning 2 (ETR WARNING 2) [5]
ETR Trip 2 (ETR TRIP 2) [6]
ETR Warning 3 (ETR WARNING 3) (7]
ETR Trip 3 (ETR TRIP 3) [8]
ETR Warning 4 (ETR WARNING 4) [9]
ETR Trip 4 (ETR TRIP 4) [10]
Functnon e e ot o

The VLT frequency converter |s able to monltor the

motor temperature in two different ways:

- Via a thermistor sensor fitted to the motor. The
thermistor is connected to one of the analogue
input terminals 53 and 54.

- Calculation of the thermal load (ETR - Electronic
Thermal Relay), based on the current load and
the time. This is compared with the rated motor
current lyn and the rated motor frequency fyn.
The calculations made take into account the
need for a lower load at lower speeds because
of less cooling in the motor itself.

ETR functions 1-4 do not start calculating the load

until there is a switch-over to the Setup in which

they were selected. This enables the use of the ETR
function, even where two or several motors
alternate.

{-Description:of.choice:
Select No protection [0O] if no warnlng or tripping is
required when the motor is overloaded.

Select Thermistor warning [1] if a warning is desired
when the connected thermistor gets too hot.

Select Thermistor trip [2] if cutting out (trip) is desired
when the connected thermistor overheats.

Select ETR Warning 1-4, if a warning is to come up
on the display when the motor is overloaded
according to the calculations.

The VLT frequency converter can also be program-
med to give off a warning signal via one of the digital
outputs.

Select ETR Trip 1-4 if tripping is desired when the
motor is overloaded according to the calculations.

2000 + gg
! L
1000 !
=
\ A )
I ANAY
ST NN
\\
\\\.\ L tour= 1 x fug
100 —— e =
60 e — four= 2 x Tun
ig four= 0.2 x fyy
30
20
_llu_
N

1.0 1.2 1.4 1.6 1.8 2.0

* = factory setting. () = display text [ ] = value for use in communication via serial communication port

68

MG.B80.A5.02 - VLT is a registered Danfoss trade
Active 29/01/2014 9 FEE@@ 156 of 370




o S - S o e ——

Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

Darftt

VLT® 6000 HVAC
B References & Limits 200 - 228 202 Output frequency high limit, fy.x

- In this parameter group, (MAX FREQUE

the frequency and refe- ['value: o |
funrzm2) rence range of the VLT fum - 120/1000 Hz

,::;:) frequency converter are (par. 200 Output frequency range) * 50 Hz

/ \ established.
bt —d * e _ e .
Fomp  tme Romp down fime Functron :

In this parameter a maximum output frequency can v
be selected that corresponds to the highest speed at
which the motor can be.

This parameter group also includes:
- Setting of ramp times
- Choice of four preset references

- Possibility of programming four bypass NB!
frequencres. ) ": The output frequency of the VLT frequency
- Setting of maximum current to motor. converter can never assume a value higher

- Setting of warning limits for current, frequency, re-
ference and feedback.

I Switching frequency).

. Description of choice:
200 Output frequency range

_ A Va|ue from f 1 the h cem d n arameter 200
(FREQUENCY RANGE) w f0 the choice made in p
et : ' Output frequency range can be selected.

than 1/10 of the switching frequency (parameter 407

Value:

%0 - 120 Hz (0 - 120 H2) )
0- 1000 Hz (0 - 1000 HZ) !
Function:

This is where to select the maximum output frequency
range to be set in parameter 202 Output frequency
high limit, fuax.

- Description of choice: -
SeIect the required output frequency range.

o
£

£

E

)

-

o
2

Q.

. 201 Output frequency low limit, fyy
;/W T e K e e “%,/ . ‘»é

(MIN FREQUENCY)

I Function LN g .
This is where to seIect the minimum output frequency

Descrrptlon of choice: ™ 7 oy hoonin 4
A value from 0.0 Hz to the Output frequency h/gh //-
mit, fuaxfrequency set in parameter 202 can be

selected.
= factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Reference handling
Reference handling is shown in the block diagram
underneath.
The block diagram shows how a change in a parame-
ter can affect the resulting reference.

Parameters 203 to 205 Reference handling, minimum
and maximum reference and parameter 210 Refe-
rence type define the way reference handling can be
carried out. The mentioned parameters are active
both in a closed and in an open loop.

Remote references are defined as:

* External references, such as analogue inputs 53,
54 and 60, pulse reference via terminal 17/29 and
reference from serial communication.

* Preset references.

The resulting reference can be shown in the display by
selecting Reference [%)] in parameters 007-010 Dis-
play readout and in the form of a unit by selecting
Resulting reference [unit].

See the section on Feedback handling in connection
with a closed loop.

The sum of the external references can be shown in

the display as a percentage of the range from Mini-

mum reference, Refyy to Maximum reference, Refiux.

Select External reference, % [25] in parameters 007- ‘
010 Display readout if a readout is required.

It is possible to have both preset references and '
external references at the same time. In parameter
210 Reference type a choice is made of how the
preset references are to be added to the external
references.

Furthermore, an independent local reference exists,
where the resulting reference is set by means of the
[+/-] keys. If local reference has been selected, the
output frequency range is limited by parameter 201
Output frequency low limit, fi,n and parameter 202
Output frequency high limit, fx.

'l:' If the local reference is active, the VLT

i frequency converter will always be in Open

loop [0], regardless of the choice made in parameter
100 Configuration.

NB!

The unit of the local reference can be set either as Hz
or as a percentage of the output frequency range. The
unit is selected in parameter 011 Unit of local refe-
rence.

Preset references
Ref. 1 par. 211

*— Preset ref. Isb, par. 300-307
® Ret. 2 par. 212 \\/ Preset ref. msb, par. 300-307
e Y
@ Ret: 3 par. 213 4 *| Sum
X
® Ref. 4 par. 214 ~

Yy[Relatlve

X+Y

External ref.

Anga. Input 60, par. 314
0-20mA

|->e
X-¥/100,
.f.',':}g{,'j"' 53, par. 308 Scale — /oxX\| 4 Closed Loop
* 1o x y Soghd
Ang. input 54, par. 311 . m(-‘-;rm
@010V N 'S:o;a . ;‘»(' s el
\ )
\

Preset ref. fil

Conflg. mode par. 100
Ref. function, par. 210 !
/ | Speed
7 | Open Loop
/  Freeze ref. par. 300-307; [

/ | [*]Fequency
|

/

Resulting ref.

. Par. - LCP:
.SSE‘:S‘!'. 2&%“' 17/29 Scale ox. or. 300-307 RSsulﬂng
T to X
Serial comm. ref ox Remote reference unit

£200%) \200/ controlied

LCP reference
: LCP:

External Resulting

reference in %

Setpoint 1 @——

reference In %

: See par. 413-419
Setpoint 2 @——
[

|
| Feedback setpoint
|
!

DANFOSS
175HA375.14

* = factory setting. () = display text [] = value for use in communication via serial communication port
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203 Reference site

(REFERENCE SITE) .

204 Minimum reference, Refyy

[ Value:

-
;

[ Value: ]
* Hand/Auto linked reference
(LINKED TO HAND/AUTOQ)) [0]
Remote reference (REMOTE) [1]
Local reference (LOCAL) 2]
Function:

This parameter deC|des wh|ch resultlng reference is
to be active. If Hana/Auto linked reference [0] is
selected, the resulting reference will depend on
whether the VLT frequency converter is in Hand or
Auto mode.

The table shows which references are active when
Hand/Auto linked reference [0], Remote reference [1]
or Local reference [2] has been selected. The Hand
mode or Auto mode can be selected via the control
keys or via a digital input, parameters 300-307
Digital inputs.

Reference *

handling Hand mode Auto-mode
Hand/Auto [0] | Local ref. active Remote ref. active
Remote [1] Remoteref. active  Remote ref. active
Local [2] Local ref. active Local ref. active

Description of choice:
If Hand/Auto linked reference [0] is chosen, the
motor speed in Hand mode will be decided by the
local reference, while in Auto mode it depends on
remote references and any setpoints selected.
If Remote reference [1] is selected, the motor speed
will depend on remote references, regardiess of
whether Hand mode or Auto mode has been
chosen.
If Local reference [2] is selected, the motor speed
will only depend on the local reference set via the
control panel, regardless of whether Hand mode or
Auto'mode has been selected.

= factory setting. () =

Parameter 100 Configuration = Open loop [O]
0.000 - parameter 205 Refyax * 0.000 Hz

Parameter 100 Configuration = Closed loop [1].
-Par. 413 Minimum feedback
- par. 205 Refyux

Functron ) o
The Minimum reference gives the manrmum value that
can be assumed by the sum of all references. If
Closed loop has been selected in parameter 100
Configuration, the minimum reference is limited by
parameter 413 Minimum feedback.
Minimum reference is ignored when the local
reference is active (parameter 203 Reference site).
The unit for the reference can be seen from the
following table:

~URK
Par. 100 Configuration = Open loop Hz
Par. 100 Configuration = Closed loop Par. 415

Description of choice:
Minimum reference is set if the motor is to run at a
minimum speed, regardless of whether the resulting
reference is O.

205 Maximum reference, Refyx
(MAX REFERENCE)

Value: . = .. . s e

DB SR e i Aotin

7

Parameter 100 Conf/gurat/on = Open loop [0]
Parameter 204 Refy,y - 1000.000 Hz* 50.000 Hz

Parameter 100 Configuration = Closed loop [1]
Par. 204 RefM/N
- par. 414 Maximum feedback

FEunctior e 2L s
The Maximum reference gives the maximum value
that can be assumed by the sum of all references. If
Closed loop [1] has been selected in parameter 100
Configuration, the maximum reference cannot be
set above parameter 414 Maximum feedback. The
Maximum reference is ignored when the local
reference is active (parameter 203 Reference site).

* 50.000 Hz

display text [ ] = value for use in communication via serial communication port
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[Function, cont.: . ~ T " T T o o ]

{ Descniption of choice: -~~~ " TT T T

The reference unrt can be determrned on the basls
of the following table:

Unit
Par. 100 Configuration = Open loop Hz
Par. 100 Configuration = Closed loop Par. 415

{ Description of choice:” . - o
Maximum reference is set if the motor speed is not to
exceed the set value, regardless of whether the
resulting reference is higher than Maximum reference.

206 Ramp -up tlme (RAMP UP TIME)

1- 3600 sec. * Depends on the unit

B e

EEunctions-= i agwr T SEE L
The ramp-up time is the acceleratlon trme from O Hz
to the rated motor frequency fyn (parameter 104 Mo-
tor frequency, fiu). It is assumed that the output
current does not reach the current limit (set in para-
meter 215 Current limit I ).

fout

fMAX.(202)

tM,N (104) T

T MIN.(201) T

Ramp up time Ramp down time

DANFOSS
175HAS34.10

1 - 3600 sec.

EFunction: e %
The ramp-down time is the deceleratlon time from the
rated motor frequency fy (parameter 104 Motor
frequency, fux) to 0 Hz, provided there is no overvolt-
age in the inverter because of the motor acting as a
generator.

Program the desired ramp-down trme

208 Automatic ramp-down

(AUTO RAM PING)

LValue B o L RN

Disable (DISABLE) [0]
* Enable (ENABLE) (1]
] Functlcn B

ks

RSOSSN SNBSS

Thls functron ensures that the VLT frequency converter
does not trip during deceleration if the ramp-down
time set is too short. If, during deceleration, the VLT
frequency converter registers that the intermediate
circuit voltage is higher than the max. value (see List
of warnings and alarms), the VLT frequency converter
automatically extends the ramp-down time.

'i If the function is chosen as Enable [1], the
ramp time may be considerably extended in re-
lation to the time set in parameter 207, Ramp-down
time.

Descrlptlon of choice:
Program this function as Enable [1] |f the VLT fre-
quency converter periodically trips during ramp-down.
If a quick ramp-down time has been programmed that
may lead to a trip under special conditions, the
function can be set to Enable [1] to avoid trips.

209 Jog frequency (JOG FREQUENCY)

; 83
Par 201 Output frequency Low limit - par 202
Output frequency high limit * 10.0 Hz

The jog frequency f Jog IS the flxed output frequency at
which the VLT frequency converter is running when
the jog function is activated.

Jog can be activated via the digital inputs.

£ Description.of,choicers...
Set the desired frequency.

*_= factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Reference type

The example shows how the resulting reference is
calculated when Preset references are used together
with Sum and Relative in parameter 210, Reference
lype. See Calculation of resulting reference.

See also the drawing in Reference handling.

The following parameters have been set:

Par. 204 Minimum reference: 10 Hz
Par. 205 Maximum reference: 50 Hz
Par. 211 Preset reference: 15%
Par. 308 Terminal 53, analogue input:  Reference [1]
Par. 309 Terminal 53, min. scaling: oV
Par. 310 Terminal 53, max. scaling: 0V

When parameter 210 Reference type is set to Sum
[Q], one of the adjusted Preset references (par. 211-
214) will be added to the external references as a per-
centage of the reference range. If terminal 53 is
energized by an analogue input voltage of 4 V, the
resulting reference will be as follows:

Par. 210 Reference type = Sum (0]
Par. 204 Minimum reference =10.0Hz
Reference contribution at 4 V =16.0Hz
Par. 211 Preset reference = 6.0Hz
Resulting reference =32.0Hz

If parameter 210 Reference type is set to Relative [1],
one of the adjusted Preset references (par. 211-214)
will be totaled as a percentage of the sum of the pre-
sent external references. If terminal 53 is energized by
an analogue input voltage of 4 V, the resulting refe-
rence will be as follows:

Par. 210 Reference type = Relative [1]
Par. 204 Minimum reference =10.0Hz
Reference contribution at 4 V =16.0Hz
Par. 211 Preset reference = 24Hz
Resulting reference =28.4Hz

The graph in the next column shows the resuiting re-
ference in relation to the external reference varied from
0-10 V.

Parameter 210 Reference type has been programmed
for Sum [0] and Relative [1], respectively. In addition, a
graph is shown in which parameter 211 Preset refe-
rence 1 is programmed for 0%.

* = factory setting. () =

Par. 205
Ref. max. = 504

OANFOSS
176MASS4. 11

Par. 204
Ref. min. = 10

[ NS S

0
Par. 309
Terminal 53 = OV

T
10  Ref. signal [v]

Par. 310

Terminal 53 = 10V

210 Reference type

(REF. FUNCTION)

Value: _ - ‘

* Sum (SUM) [0]
Relative (RELATIVE) (1]
External/preset (EXTERNAL/PRESET) (2]

Functlon

It is possible to def|ne how the preset references are
to be added to the other references. For this purpose,
Sum or Relative is used. It is also possible - by using
the External/preset function - to select whether a shift
between external references and preset references is
wanted.

See Reference handling.

Description of choice:
If Sum [0] is selected, one of the adjusted preset
references (parameters 211-214 Preset reference) is
added to the other external references as a percent-
age of the reference range (Refun-Refuax).
If Relative [1] is selected, one of the adjusted preset
references (parameters 211-214 Preset reference) is
totaled as a percentage of the sum of the present
external references.
If External/preset [2] is selected, it is possible to shift
between external references and preset references via
terminal 16, 17, 29, 32 or 33 (parameter 300, 301,
305, 306 or 307 Digital inputs). Preset references will
be a percentage value of the reference range.
External reference is the sum of the analogue
references, pulse references and any references from
serial communication.

' If Sum or Relative is selected, one of the preset
i references will always be active. If the preset
references are to be without influence, they should be
set to 0% (as in the factory setting) via the serial
communication port.

display text [ ] = value for use in communication via serial communication port
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211 Preset reference 1 (PRESET REF 1)
212 Preset reference 2 (PRESET REF. 2)

213 Preset reference 3 (PRESET REF. 3)

214 Preset reference 4 (PRESET REF. 4)
[value: .- . o $53c b0
-100.00 % - +100.00 % * 0.00%
of the reference range/external reference

“Functon: - .- T T T
Four different preset references can be programmed
in parameters 211-214 Preset reference. The preset
reference is stated as a percentage value of the refe-
rence range (Refun - Refuax) or as a percentage of the
other external references, depending on the choice
made in parameter 210 Reference type.

The choice between the preset references can be
made by activating terminal 16, 17, 29, 32 or 33, cf.
the table below.

Terminal 17/29/33
preset ref. msb

Terminal 16/29/32
preset ref. Isb

0 0 Preset ref. 1

1 Preset ref. 2
1 0 Preset ref. 3
1 1 Preset ref. 4

. Description of choice:
Set the required preset reference(s) that is/are to be
the options.

Li\_/.alue I ST S
01 -11Xx lyuwn

* 1.1 x IVLT,N [A]

" -

This is where the maximum output current I is set.
The factory setting corresponds to the rated output
current. Current limit should not be used for motor
protection; parameter 117 is for motor protection.
Current limit is for protection of the VLT frequency
converter. If the current limit is set within the range
of 1.0-1.1 x lugy (the rated output current of the VLT
frequency converter), the VLT frequency converter
can only handle a load intermittently, i.e. for short
periods at a time. After the load has been higher
than lsn, it must be ensured that for a period the
load is lower than hyq.

Please note that if the current limit is set to less than
s, the acceleration torque will be reduced
correspondingly.

| Description of choice: - L <. s o T
Set the required maximum output current I, y.

216 Frequency bypass, bandwidth
(FREQUENCY BYPASS B.W.)

Valuer . AT
0 (OFF) - 100 Hz * Disable

Function: " - TS :
Some systems call for some output frequencies to be
avoided because of mechanical resonance
problems.

The frequencies to avoid can be programmed in
parameters 217-220 Frequency bypass.

In this parameter (216 Frequency bypass, bandwidth),
a definition can be given of a bandwidth around each
of these frequencies.

- Description of choice: -7 T TEREETIEE T

g

The bypass bandwidth is equal to the programmed
bandwidth frequency. This bandwidth will be centered
around each bypass frequency.

AR L e s Y Wl D oo

Value: ; ey
* 120.0 Hz ’

0 - 120/1000 Hz
The frequency range depends on the selection
made in parameter 200 Output frequency range.

piEunction:ia - s SnaR s i = 0
Some systems call for some output frequencies to be
avoided because of mechanical resonance problems
in the system.

[“Description of choice
Enter the frequencies to be avoided.

See also parameter 216 Frequency bypass,
bandwidth.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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221 Warning: Low current, | ow

(WARN. LOW CURR.)_ 7 77

| Value: |

222 Warning: High current, |y

(\NARN HIGH CURR )
[ Value: ] ' i} ' |

0.0 - par. 222 Warmning: High current, lyygy — %0.0A

Parameter 221 - lyruax

* rmax

Functlon

When the motor current is below the lrmlt ILOW,
programmed in this parameter, the display shows a
flashing CURRENT LOW, provided Warning [1] has
been selected in parameter 409 Function in case of
no load. The VLT frequency converter will trip if para-
meter 409 Function in case of no load has been
selected as Trip [0].

The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.

The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs.

Description of choice:
The lower signal limit [_ow must be programmed within
the normal working range of the frequency converter.

| REF o REF, 2
i (PAR 235) (PAR 238) E§
I . \ at
i o 1
(mé‘.';ts) | |
1 1
JHIGH = = e — J o 3_ %--L__-_
(PAR.222) [ % I
| |
1 1
<J->, IN RANG <J->|
| t
I |
low 4 — =t J 1 — R
(PAR.221) i |
1 1
| |
! % ! fu

REF fugn  fwax
(PAR.224) (PAR.202)

fuin  flow
(PAR.201) (PAR.223)

= factory setting. () =

: Function: o B
If the motor current is above the limit, lugw, pro-
grammed in this parameter, the display shows a
flashing CURRENT HIGH.

The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.

The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs.

{ Description of choice:” * ¢ S
The upper signal limit of the motor frequency, frigH,
must be programmed within the normal working
range of the frequency converter. See drawing at pa-
rameter 221 Warning: Low current, |, ow.

Value:
OO parameter 224

* 0.0 Hz

-Function: N I T A
If the output frequency is below the I|m1t fLow,
programmed in this parameter, the display will show a
flashing FREQUENCY LOW.
The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.
The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the refay
outputs.

[Description.of ghoice kK
The lower signal limit of the motor frequency, f ow,
must be programmed within the normal working
range of the frequency converter. See drawing at pa-
rameter 221 Warning: Low current, I op.

display text [ ] = value for use in communication via serial communication port
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224 Warning: High frequency, fugn
(WARN HIGH FREQ) 7 7

[Value: . T T
Par. 200 Output frequency range O 120 Hz [0]
parameter 223 - 120 Hz * 120.0 Hz

&

Par. 200 Output frequency range = 0-1000 Hz [1].
parameter 223 - 1000 Hz * 120.0 Hz
L Functlon _ .* T
If the output frequency is above the I|m|t fH|GH,
programmed in this parameter, the display will show a
flashing FREQUENCY HIGH.
The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.
The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs.

: Description of choice:

The higher signal limit of the motor frequency, fugh,
must be programmed within the normal working
range of the frequency converter. See drawing at pa-
rameter 221 Warning: Low current, I, ow.

“Valye:r | ., ‘
-999, 999 999 REFH,GH (par. 226)

| Function: : - i b
When the remote reference lies under the limit, Ref ow,
programmed in this parameter, the display shows a
flashing REFERENCE LOW.

-999,999.999

The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.

The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs.

* = factory setting. () =

The reference limits in parameter 226 Warning: High ‘
reference, Refyg, and in parameter 227 Warning:

Low reference, Ref, o, are only active when remote

reference has been selected.

In Open loop mode the unit for the reference is Hz,

while in Closed loop mode the unit is programmed in

parameter 415 Process units.

| Description of choice: S : e
The lower signal limit, Ref ow, of the reference must be
programmed within the normal working range of the
frequency converter, provided parameter 100
Configuration has been programmed for Open loop
[0]. In Closed loop [1] (parameter 100), Ref,qw must
be within the reference range programmed in

parameters 204 and 205.

226 Warning: High reference, REF,yq,
(WARN. HIGH REF)

VaIue
REFLOW(par 225) 999,999.999

* 999,099.999

Function:
If the resulting reference lies under the limit, Ref,ygu,
programmed in this parameter, the display shows a
flashing REFERENCE HIGH.
The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.
The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs.
The reference limits in parameter 226 Warning: High
reference, Refygy, and in parameter 227 Warning:
Low reference, Ref o, are only active when remote
reference has been selected.
In Open loop the unit for the reference is Hz, while in
Closed loop the unit is programmed in parameter 415
Process units.

{Déscription of choice: * ,
The upper signal limit, Ref,yqy,0f the reference must
be programmed within the normal working range of
the frequency converter, provided parameter 100
Configuration has been programmed for Open loop
[0]. In Closed loop [1] (parameter 100), Refygn must
be within the reference range programmed in
parameters 204 and 205.

display text [ ] = value for use in communication via serial communication port
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228 Warning: High feedback, FBygy
(WARN. HIGH FDBK)

227 Warning: Low feedback, FB ow

(WARN LOW FDBK) .

Q-Pulse Id TMS739

|value: | [Vvalue: |
-999,999.999 - FBug (parameter 228) FBLow (parameter 227) - 999,999.999
* -999.999,099 * 999.999 999
. Function: T | Function: T ‘

If the feedback signal is below the limit, FBow
programmed in this parameter, the display will show a
flashing FEEDBACK LOW.

The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.

The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs.

In Closed loop, the unit for the feedback is program-
medin parameter 415 Process units.

Description of choice:
Set the required value within the feedback range (pa-
rameter 413 Minimum feedback, FBuyn, and 414
Maximum feedback, FB,u).

If the feedback signal is above the limit, FBygy,
programmed in this parameter, the display will show a
flashing FEEDBACK HIGH.

The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.

The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs.

In Closed loop, the unit for the feedback is program-
med in parameter 415 Process units.

Description of choice:
Set the required value within the feedback range (pa-
rameter 413 Minimum feedback, FBy, and 414
Maximum feedback, FBuyax).

* = factory setting. () = display text | ] = value for use in communication via serial communication port
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M Inputs and outputs 300-328 o .
- In this parameter group, the l 12 fls I 17 l 18 I 19 I% I 331 gg
Refoy 1 2] functions that relate to the input and Internal 24vdc E$d
i]’ ‘. output terminals of the VLT Sw. 4 ON
oures frequency converter are defined. The \ \ \ \ \

digital inputs (terminals 16, 17, 18, 19, 27, 32 and 33)

are programmed in parameters 300-307. The table [16[17] 18] 1920 [S5 ]33] ng

below gives the options for programming the inputs. e§

The digital inputs require a signal of 0 or 24 V DC. A Extornal 24Vde 2 |
Sw. 4 OFF

signal lower than 5 V DC is a logic ‘0’, while a signal \ \ \ \ \

higher than 10 V DC is a logic ‘1. 0/24vde 1

The terminals for the digital inputs can be connected ]

to the internal 24 V DC supply, or an external 24 V DC Switch 4, which is located on the

supply can be connected. N m m; Dip switch control card, is used for

The drawings in the next column show one Setup T IR £% separating the common potential

using the internal 24 V DC supply and one Setup 22 52 of the internal 24 V DC supply from

using an external 24 V DC supply. the common potential of the external 24 V DC supply. .
See Electrical installation.

Please note that when Switch 4 is in the OFF position,
the external 24 V DC supply is galvanically isolated
from the VLT frequency converter.

Digital inputs terminal no. 16 17 18 19 27 29

parameter 301 302 303 304 305 306 307
Value:
No function (NO OPERATION) [0] 0] 0] 9] [0] *[0] %[0
Reset (RESET) *[1] (1. . [ 1
Coasting stop, inverse (COAST INVERSE) o k0]
Reset and coasting stop, (RESET & COAST T N
inverse INVERSE) o e : Ll
Start (START)
Reversing (REVERSE)
Reversing and start (START REVERSE)
DC-braking, inverse (DC BRAKE INVERSE)
Safety interlock (SAFETY INTERLOCK)
Freeze reference (FREEZE REFERENCE) S
Freeze output (FREEZE QUTPUT) 3]
Selection of Setup, Isb (SETUP SELECT LSB)
Selection of Setup, msb (SETUP SELECT MSB) ¢ L
Preset reference, on (PRESET REF. ON) ]
Preset reference, Isb (PRESET REF. LSB) -
Preset reference, msb (PRESET REF. MSB) :
Speed down (SPEED DOWN) A7)
Speed up (SPEED UP) ; S
Run permissive (RUN PERMISSIVE) 8] 8]
Jog (JOG) (9] 9]
Data change lock (PROGRAMMING LOCK){[ [10]
Pulse reference (PULSE REFERENCE)
Pulse feedback (PULSE FEEDBACK)
Hand start (HAND START)
Auto start (AUTOSTART) ‘

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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[ Function: ~ E
In parameters 300-307 Digital inputs it is possible to
choose between the different possible functions
related to the digital inputs {terminals 16-33).

The functional options are given in the table on the
previous page.

' Description of choice:  ~

No function isrselected if the VLT freduenby converter
is not to react to signals transmitted to the terminal.

Reset resets the VLT frequency converter after an
alarm; however, trip locked alarms cannot be reset
by cycling mains power supply. See table in List of
warnings and alarms. Reset will occur on the rising
edge of the signal.

Coasting stop, inverse is used to force the VLT
frequency converter to “release" the motor
immediately (the output transistors are "turned off*) to
make it coast freely to stop. Logic ‘0" implements
coasting to stop.

Reset and coasting stop, inverse is used for
activating coasting stop at the same time as reset.
Logic ‘0’ implements coasting stop and reset.

Reset will be activate on the falling edge of the signai.

DC braking, inverse is used for stopping the motor
by energizing it with a DC voltage for a given time, see
parameters 114-116 DC brake.

Please note that this function is only active if the value
of parameters 114 DC brake current and 115 DC
braking time is different from 0. Logic ‘0’ implements
DC braking. See DC braking.

Safety interlock has the same function as Coasting
stop, inverse, but Safety interlock generates the alarm
message 'external fault’ on the display when terminal
27 is logic '0". The alarm message will also be active
via digital outputs 42/45 and relay outputs 1/2, if
programmed for Safety interlock. The alarm can be
reset using a digital input or the [OFF/STOP] key.

Start is selected if a start/stop command is required.
Logic *1' = start, logic ‘0’ = stop.

Reversing is used for changing the direction of rota-
tion of the motor shaft. Logic ‘O’ will not implement
reversing. Logic ‘1’ will implement reversing.

The reversing signal only changes the direction of ro-
tation; it does not activate the start function.

Is not active together with Closed loop.

Reversing and start is used for start/stop and
reversing using the same signal.

A start signal via terminal 18 at the same time is not
allowed.

Is not active together with Closed loop.

Freeze reference freezes the present reference. The
frozen reference can now only be changed by means
of Speed up or Speed down. The frozen reference is
saved after a stop command and in case of mains
failure.

Freeze output freezes the present output frequency
(in Hz). The frozen output frequency can now only be
changed by means of Speed up or Speed down.

NB!
.l: If Freeze output is active, the VLT frequency
i converter cannot be stopped via terminal 18.
The VLT frequency converter can only be stopped
when terminal 27 or terminal 19 has been program-
med for DC braking, inverse.

Selection of Setup, Isb and Selection of Setup,
msb enables a choice of one of the four Setups.
However, this presupposes that parameter 002 Active
Setup has been set at Multi Setup [5].

Setup, msb Setup, Isb o

Setup 1 0 0 c
Setup 2 0 1 £
Setup 3 1 0 g
Setup 4 1 1 5
E

Preset reference, on is used for switching between
remote reference and preset reference. This assumes
that Remote/preset [2] has been selected in parame-
ter 210 Reference type. Logic ‘0’ = remote references
active; logic ‘1’ = one of the four preset references is
active in accordance with the table below.

Preset reference, Isb and Preset reference, msb
enables a choice of one of the four preset references,
in accordance with the table below.

Preset ref. msb Preset ref. Isb

Preset ref. 1 0 0
Preset ref. 2 0 1
Preset ref. 3 1 0
Preset ref. 4 1 1

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Speed up and Speed down are selected if digital
control of the up/down speed is desired. This function
is only active if Freeze reference or Freeze output has
been selected.

As long as there is a logic ‘1’ on the terminal selected
for Speed up, the reference or the output frequency
will increase by the Ramp-up time set in parameter
206.

As long as there is a logic ‘1’ on the terminal selected
for Speed down, the reference or the output
frequency will increase by the Ramp-down time set in
parameter 207.

Puises (fogic “1° minimum high for 3 ms and a mini-
mum pause of 3 ms) will lead to a change of speed of
0.1% (reference) or 0.1 Hz (output frequency).

Example:
Terminal  Terminal  Freeze ref./
(16) (17 Freeze output
No speed change 0 0 1
Speed down 0 1 1
Speed up 1 0 1
Speed down 1 1 1

The speed reference frozen via the control panel can
be changed even if the VLT frequency converter has
stopped. [n addition, the frozen reference will be
rememberd in case of a mains failure.

Run permissive. There must be an active start signal
via the terminal, where Run permissive has been
programmed, before a start command can be
accepted. Run permissive has a logic ‘AND’ function
related to Start (terminal 18, parameter 302 Terminal
18, Digital input), which means that in order to start
the motor, both conditions must be fulfilled. If Run
permissive is programmed on several terminals, Run
permissive must only be logic ‘1’ on one of the
terminals for the function to be carried out. See
Example of application - Speed control of fan in venti-
lation system.

Jog is used to override the output frequency to the
frequency set in parameter 209 Jog frequency and
issue a start command. If local reference is active, the
VLT frequency converter will always be in Open loop
[0], regardless of the selection made in parameter 100
Configuration.

Jog is not active if a stop command has been given
via terminal 27.

Data change lock is selected if data changes to
parameters are not to be made via the control unit;
however, it will still be possible to carry out data
changes via the bus.

Pulse reference is selected if a pulse sequence
{frequency) is selected as a reference signal.

0 Hz corresponds to Refyw, parameter 204 Minimum
reference, Refyy.

The frequency set in parameter 327 Pulse reference,
max. frequency corresponds to parameter 205
Maximum reference, Refyux.

Pulse feedback is selected if a pulse sequence
{frequency) is selected as a feedback signal.

Parameter 328 Pulse feedback, max. frequency is !
where the maximum frequency for pulse feedback is |
set. |

Hand start is selected if the VLT frequency converter |
is to be controlled by means of an external hand/off or

H-O-A switch. A logic ‘1’ (Hand start active) will mean

that the VLT frequency converter starts the motor. A

logic ‘0" means that the connected motor stops. The

VLT frequency converter will then be in OFF/STOP

mode, unless there is an active Auto start signal. See

also the description in Local control.

NB! :
W& ~n active Hand and Auto signal via the digital
e inputs will have higher priority than the [HAND
START]-[AUTO START] control keys.

Auto start is selected if the VLT frequency converter
is to be controlled via an external auto/off or H-O-A
switch. A logic '1" will place the VLT frequency con-
verter in auto mode allowing a start signal on the
control terminals or the serial communication port. If
Auto start and Hand start are active at the same time
on the control terminals, Auto start will have the
highest priority. If Auto start and Hand start are not
active, the connected motor will stop and the VLT
frequency converter will then be in OFF/STOP mode.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port

80
Q-Pulse Id TMS739

Active 29/01/2014

MG.B60.A5.02 - VLT is a registered Danfoss tradePrggrek 168 of 370



Q-Pulse Id TMS739

Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

VLT® 6000 HVAC

M Analogue inputs
Two analogue inputs for voltage signals (terminals 53
and 54} are provided for reference and feedback sig-
nals. Furthermore, an analogue input is available for a
current signal {terminal 60). A thermistor can be
connected to voltage input 53 or 54,
The two analogue voltage inputs can be scaled in the
range of 0-10 V DC; the current input in the range of
0-20 mA.

Analogue inputs terminal no. 53(voltage) 54(voltage) 60(current)

The table below gives the possibilities for
programming the analogue inputs.

Parameter 317 Time out and 318 Function after time
out allow activation of a time-out function on all
analogue inputs. If the signal value of the reference or
feedback signal connected to one of the analogue in-
put terminals drops to below 50% of the minimum
scaling, a function will be activated after the time out
determined in parameter 318, Function after time out.

parameter 308 311 314
Value: ¢ T e R
No operation (NO OPERATION) [op 0] % ]
Reference (REFERENCE [1] % ] [1] %
Feedback (FEEDBACK) 2] [2] 2
Thermistor (THERMISTOR) [3] [3]

308 Terminal 53, analogue input voltage

_Function: . 17 -

This parameter is used to séleét the reqdired function
to be linked to terminal 53.

.........

No operation. |Is selected if -the‘VLT f}equen& conver-
ter is not to react to signals connected to the terminal.

Reference. |s selected to enable change of reference
by means of an analogue reference signal.

If reference signals are connected to several inputs,
these reference signals must be added up.

Feedback. If a feedback signal in connected, there is
a choice of a voltage input (terminal 53 or 54) or a
-current input (terminal 60) as feedback. In the case of
zone regulation, feedback signals must be selected as
voltage inputs (terminals 53 and 54).

See Feedback handling.

Thermistor. Is selected if a thermistor integrated in
the motor is to be able to stop the VLT frequency con-
verter in case of motor overtemperature. The cut-out
value is 3 kohm.

If a motor features a Klixon thermal switch instead,
this can also be connected to the input. If motors run
in parallel, the thermistors/thermal switches can be
connected in series (total resistance < 3 kohm).
Parameter 117 Motor thermal protection must be
programmed for Thermal warning [1] or Thermistor
trip [2], and the thermistor must be inserted between
terminal 53 or 54 (analogue voltage input) and termi-
nal 50 (+10 V supply).

R
()
4000
3000
1330
550
250
——
d[c]
=20¢C Ynominet~5'C| Fnominel+5C
Ynominel
DANFOSS
175HA183.10

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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309 Terminal 53, min. scaling

[Value: - 7 T T I i
0.0 -10.0V * 0.0V
I"Function: .5 5%

This parameter is used for setting the signal vaIue that
has to correspond to the minimum reference or the
minimum feedback, parameter 204 Minimum refe-
rence, Refyn/413 Minimum feedback, FB. See Re-
ference handling or Feedback handling.

Descrlptron of chorce
Set the required voltage value.
For reasons of accuracy, voltage losses in long signal
lines can be compensated for.
If the time-out function is to be applied (parameters
317 Time out and 318 Function after time out), the
value must be setto > 1 V.

310 Terminal 53, max. scaling

Value:
0.0 -100V

* 100 V

"Function:
This parameter is used for setting the signal value that
has to correspond to the maximum reference value or
the maximum feedback, parameter 205 Maksimum
reference, Refuax/414 Maximum feedback, FBu. See
Reference handling or Feedback handling.
[ Description of ¢hoice: ~ .~ .
Set the required voltage value.
For reasons of accuracy, voltage losses in long signal
lines can be compensated for.

311 Terminal 54, analogue input voltage

See description of parameter 308. No operation

[ Function: %

This parameter chooses between the drfferent
functions available for the input, terminal 54.
Scaling of the input signal is effected in parameter 312
Terminal 54, min. scaling and in parameter 313 Termi-
nal 54, max. scaling.

| Description of choice: |
See description of parameter 308.

For reasons of accuracy, voltage losses in long signal
lines should be compensated for.

Value: - ’ ‘ ;
0.0 -1OOV

* 0.0V
Function: S T
This parameter is used for setting the signal value that
corresponds to the minimum reference value or the
minimum feedback, parameter 204 Minimum refe-
rence, Refyn/413 Minimum feedback, FByy. See Re-
ference handling or Feedback handiing.

. Description of choice: o
Set the required voltage value.
For reasons of accuracy, voltage losses in long signal
lines can be compensated for.
If the time-out function is to be applied (parameters
317 Time out and 318 Function after time out), the
valuemustbesetto > 1V

s . .
it & s a4 o et e e

313 Terminal 54, max. scaling

(Al 54 SCALE HIGH)

Value:
0.0 -10.0V

T e e e

* 10.0 V
1 ‘Function: RN

ThIS parameter is used for setting the srgnal value that
corresponds to the maximum reference value or the
maximum feedback, parameter 205 Maximum refe-
rence, Refyx/414 Maximum feedback, FByx. See
Reference handling or Feedback handiing.

Set the required voltage value
For reasons of accuracy, voltage losses in long signal
lines can be compensated for.

= factory setting. () = display text [ ] = value for use in communication via serial communication port

82
Q-Pulse Id TMS739

Active 29/01/2014

MG.B80.A5.02 - VLT is a registered Danfoss trade rpark

dge 170 of 370



Q-Pulse Id TMS739

Edmonstone Street Newmarket SPS SP023 Main Switchboard OM Manual

ettt

VLT® 6000 HVAC

314 Terminal 60, analogue input current

(Al TmA] 60 FUNC

| Value: I e T E

See description of parameter 308. * Reference 1 - 99 sec. * 10 sec

F B N e
Function: __ me—— i Functnon

Thls parameter allows a choice between the different
functions available for the input, terminal 60.

Scaling of the input signal is effected in parameter
315 Terminal 60, min. scaling and in parameter 316
Terminal 60, max. scaling.

~Descriptionof choice: ~~ .~
See description of parameter 308 Term/na/ 53,
analogue input voltage.

315 Terminal 60, min. scaling

(A1 60 SCALE LOW)

Value:
0.0-20.0mA

* 4.0 mA

Function: o
This parameter determines the signal value that
corresponds to the minimum reference or the mini-
mum feedback, parameter 204 Minimum reference,
Refun/413 Minimum feedback, FB,y. See Reference
handling or Feedback handling.

' Set the reqmred current value
If the time-out function is to be used (parameters 317
Time out and 318 Function after time out), the value
must be set to > 2 mA.

316 Terminal 60, max. scaling
(AI 60 SCALE HIGH)

0.0-20.0mA

["Eunction: , : -
This parameter determines the S|gnal value that
corresponds to the maximum reference value, para-
meter 205 Maximum reference value, Refy.y. See Re-
ference handling or Feedback handling.

| :Description:of choice:
Set the desired current value.

* = factory setting. () =

If the signal value of the reference o or feedback S|gnal
connected to one of the input terminals 53, 54 or 60
drops to below 50% of the minimum scaling during a
period longer than the preset time, the function
selected in parameter 318 Function after time out will
be activated.

This function will only be active if, in parameter 309 or
312, a value has been selected for terminals 53 and
54, min. scaling that exceeds 1V, or if, in parameter
315 Terminal 60, min. scaling, a value has been
selected that exceeds 2 mA.

' Description of choice:
Set the desired time.

318 Function after time out

(LIVE ZERO FUNCT.)

Value:

* Off (NO FUNCTION) [0]
Freeze output frequency
(FREEZE OUTPUT FREQ.) [1]
Stop (STOP) [2]
Jog (JOG FREQUENCY) [3]
Max. output frequency (MAX FREQUENCY) (4]
Stop and trip (STOP AND TRIP) (5]

[Function: %"~ T TTTOgmTORa
ThIS is where to select the function to be actuvated
after the end of the time-out period (parameter 317

Time out).

If a time-out function occurs at the same time as a
bus time-out function (parameter 556 Bus time inter-
val function), the time-out function in parameter 318
will be activated.

i Description‘of.choice: 57 b
The output frequency of the VLT frequency converter
can be:

- frozen at the present value [1]

- overruled to stop [2]

- overruled to jog frequency [3]

- overruled to max. output frequency [4]

- overruled to stop with subsequent trip [5].

display text [ ] = value for use in communication via serial communication port
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B Analogue/digital outputs 0-20 mA, 4-20 mA or 0-32000 pulses {depending on

The two analogue/digital outputs (terminals 42 and the value set in parameter 322 Terminal 45, output,
45) can be programmed to show the present status pulse scaling.

or a process value such as 0 - fyax. If the output is used as a voltage output (0-10 V), a

If the VLT frequency converter is used as a digital out- pull-down resistor of 500 £ should be fitted to termi-
put, it gives the present status by means of 0 or 24 V nal 39 (common for analogue/digital outputs). If the
DC. output is used as a current output, the resulting

If the analogue output is used for giving a process impedance of the connected equipment should not
value, there is a choice of three types of output signal: exceed 500 Q.

Analogue/digital outputs terminal no. 42 45

parameter 319 321
No function (NO FUNCTION) (0] [0]
Drive ready (UN. READY) 1) [1]
Standby (STAND BY) [2] [2]
Running (RUNNING) [3] [3]
Running at ref. value (RUNNING AT REFERENCE) [4] [4] ‘
Running, no warning (RUNNING NO WARNING) [5] [5]
Local reference active (DRIVE IN LOCAL REF) (6] [6]
Remote references active (DRIVE IN REMOTE REF) [7] [7]
Alarm (ALARM) (8] [8]
Alarm or warning (ALARM OR WARNING) [9] [9]
No alarm (NO ALARM) [10] [10]
Current limit (CURRENT LIMIT) [11] [11]
Safety interlock (SAFETY INTERLOCK) [12] [12]
Start command active (START SIGNAL APPLIED) {13] [13]
Reversing (RUNNING IN REVERSE) [14] [14]
Thermal warning (THERMAL WARNING) [15] [15]
Hand mode active (DRIVE IN HAND MODE) [16] [16]
Auto mode active (DRIVE IN AUTO MODE) [17] [17]
Sleep mode (SLEEP MODE) [18] [18]
Output frequency lower than f ow parameter 223 (F OUT < F LOW) [19] [19)
Output frequency higher than f,s. parameter 223 (F QUT > F HIGH) [20] [20]
QOut of frequency range (FREQ. RANGE WARN.) [21] [21]
Output current lower than | ow parameter 221 (1 OUT < | LOW) [22} [22]
Output current higher than luey parameter 222 (| OUT > | HIGH) [23] [23] ‘
QOut of current range (CURRENT RANGE WARN) [24] [24]
Out of feedback range (FEEDBACK RANGE WARN.) [25] [25]
Out of reference range (REFERENCE RANGE WARN) [26] [26]
Relay 123 (RELAY 123) [27] [27]
Mains imbalance (MAINS IMBALANCE) [28]) [28]
Output frequency, O - fus = 0-20 mA (OUT. FREQ. 0-20 mA) [29] * [29]
Output frequency, 0 - fyax = 4-20 mA (OUT. FREQ. 4-20 mA) [30) {30]
Output frequency (pulse sequence), 0 - fuax = 0-32000 p (OUT. FREQ. PULSE) [31] [31]
External reference, Refun - Refuax = 0-20 mA (EXT. REF. 0-20 mA) [32] [32]
External reference, Refun - Refusx = 4-20 mA (EXTERNAL REF. 4-20 mA) [33] [33]
External reference (pulse sequence), Refun - Refuax = 0-32000 p EXTERNAL REF. PULSE) [34) [34]
Feedback, FBun - FBux = 0-20 mA (FEEDBACK 0-20 mA) [39] [35]
Feedback, FBun - FBuax = 4-20 mA (FEEDBACK 4-20 mA) [36) [36]
Feedback (pulse sequence), FBun - FBuax = 0 - 32000 p (FEEDBACK PULSE) [37] [37]
Output current, 0 - luax = 0-20 mA (MOTOR CUR. 0- 20 mA) * [38] [38]
Output current, O - lya = 4-20 mA (MOTOR CUR. 4- 20 mA) [39] [39]
Output current (pulse sequence), O - lya = 0 - 32000 p (MOTOR CUR. PULSE) [40] [40]
Output power, 0 - Pyou = 0-20 mA (MOTOR POWER 0-20 mA) [41] [41]
Output power, 0 - Pyow = 4-20 mA (MOTOR POWER 4-20 mA) [42] [42} ‘
Output power (pulse sequence), 0 - Pyoy = 0- 32000 p (MOTOR POWER PULSE) [43] [43]
* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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5

['Function: NI RE |
This output can act both as a digital or an analogue
output. If used as a digital output (data value {0]-[59]),
a 0/24 V DC signal is transmitted; if used as an
analogue output, either a 0-20 mA signal, a 4-20 mA
signal or a pulse sequence of 0-32000 pulses is
transmitted.

et

is not to react to signals.

Drive ready. The VLT frequency converter control
card receives a supply voltage and the frequency con-
verter is ready for operation.

Stand by. The VLT frequency converter is ready for
operation, but no start command has been given. No
warning.

Running. A start command has been given.

Running at ref. value. Speed according to reference.

Running, no waming. A start command has been gi-
ven. No warning.

Local reference active. The output is active when the
motor is controlled by means of the local reference via
the control unit.

Remote references active. The output is active when
the VLT frequency converter is controlled by means of
the remote references.

Alarm. The output is activated by an alarm.

Alarm or waming. The output is activated by an
alarm or a warning. i ’ : ’

No alarm. The output is active when there is no
alarm.

Current limit. The output current is greater than the
value programmed in parameter 215 Current limit I .

Safety interlock. The output is active when terminal
27 is a logic ‘1’ and Safety interfock has been
selected on the input.

Start cormmand active. Is active when there is a start
command or the output frequency is above 0.1 Hz.

Reversing. There is 24 V DC on the output when the
motor rotates anti-clockwise. When the motor rotates
clockwise, the value is 0 V DC.

Thermal waming. The temperature limit in either the
motor, the VLT frequency converter or a thermistor
connected to an analogue input has been exceeded.

Hand mode active. The output is active when the
VLT frequency converter is in Hand mode.

Auto mode active. The output is active when the VLT
frequency converter is in Auto mode.

Sleep mode. Active when the VLT frequency conver-
ter is in Sleep mode.

Output frequency lower than f.on. The output
frequency is lower than the value set in parameter 223
Warning: Low frequency, f.ow.

Output frequency higher than fue,. The output
frequency is higher than the value set in parameter
224 Warning: High frequency, fuyg .

Out of frequency range. The output frequency is out-
side the frequency range programmed in parameter
223 Warning: Low frequency, f,ow and 224 Warning:

High frequency, fua.

Cutput current lower than I.on. The output current is
lower than the value set in parameter 221 Warning:
Low current, I, ow.

Cutput current higher than .6, The output current
is higher than the value set in parameter 222 Warning:
High current, .

Out of current range. The output current is outside
the range programmed in parameter 221 Warning:
Low current, lon and 222 Warning, High current, lygu.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Out of feedback range. The feedback signal is out-
side the range programmed in parameter 227
Wamning: Low feedback, FB, oy and 228 Warning:
High feedback, FBg.

Qut of reference range. The reference lies outside
the range programmed in parameter 225 Warning:
Low reference, Ref,on and 226 Warning, High refe-
rence, Refuyn.

Relay 123. This function is only used when a profibus
option card is installed.

Mains imbalance. This output is activated at too high
mains imbalance or when a phase is missing in the
mains supply. Check the mains voltage to the VLT
frequency converter.

O-fuax = 0-20 mA and

O-fuax = 4-20 mA and

O-fuax = 0-32000 p, which generates an output sig-
nal proportional to the output frequency in the interval
0 - fuax (parameter 202 Output frequency, high limit,

fMAX)-

Extemal Refyy - Refyux = 0-20 mA and

Extemal Refyy - Refuxx = 4-20 mA and

Extemal Refyn - Refux = 0-32000 p, which
generates an output signal proportional to the
resulting reference value in the interval Minimum refe-
rence, Refyy - Maximum reference, Refiux
(parameters 204/205).

FBun-FBuux = 0-20 mA and

FBun-FByux = 4-20 mA and

FBun-FBuax = 0-32000 p, an output signal propor-
tional to the reference value in the interval Minimum
feedback, FB, - Maximum feedback, FBux
(parameters 413/414) is obtained.

0 - IVL‘I: max = 0-20 mA and

0 - g max = 4-20 mA and

0 - lur, max = 0-32000 p, an output signal proportio-
nal to the output current in the interval O - lyymaxis
obtained. '

0- PNOM = 0-20 mA and

0 - Pyow = 4-20 mA and

0 - Pnouw = 0-32000 p, which generates an output
signal proportional to the present output power. 20
mA corresponds to the value set in parameter 102

Motor power, Pyn.

320 Terminal 42, output, pulse scaling

1 - 32000 Hz * 5000 Hz

| Function: i
This parameter allows scaling of the pulse output
signal.
[ Description of choice: - T
Set the desired value.
f
Hz °
32000 f— - —— - —— - —— ‘ s
| 2
PAR. 320/ {— - —— ~ - - __l
322 Pl !
et ‘
0 100 Hz
0 fMax
Refmin Refmax
FBMIN FBmax
0 IMAX
0 N[
0 TMaX
0 KWMAX

321 Terminal 45, output
(AO 45 FUNCTION)
* Value: -
See descrlptnon of parameter 31 9 Temv/na/ 42, Output.

Functlon e
Thls output can functlon both as a d|g|tal or an
analogue output. When used as a digital output (data
value [0]-[26]) it generates a 24 V (max. 40 mA) signal.

For the analogue outputs (data value [27] - [41]) there ‘
is a choice of 0-20 mA, 4-20 mA or a pulse
sequence.

| Description of choice: | -
See description of parameter 31 9 Temv/na/ 42 Output

322 Terminal 45, output, pulse scaling

1-32000 Hz * 5000 Hz

?Functlon»*

This parameter aIIows scallng of the pulse output
signal.

- Description.ofichoice

Set the aesired value. T ' ‘

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Relay outputs

Relay outputs 1 and 2 can be used to give the pre-
sent status or a warning.

03| Relay 1
= o2| 1 -3break, 1-2make
‘Z'__ Max. 240 V AC, 2 Amp.
P The relay is placed with the
DANFOSS

mains and motor terminals.
195NA023.10 DANFOSS

195NA024.10

vasl)

BE

04

Relay 2
4 - 5 make

Max. 50 V AC, 1 A, 60 VA.
Max. 75V DC, 1 A, 30 W.
The relay is placed on the

control card, see Electrical
installation, control cables.

o
£
E
S
@
b
o
2
Qo

Relay outputs Relay no. 1 2
parameter 323 326
No function (NO FUNCTION) [0] 0]
Ready signat (READY) [1] 1)
Standby (STAND BY) [2] 2]
Running (RUNNING}) [3] [3]
Running at ref. value (RUNNING AT REFERENCE) [4] {4]
Running, no warning (RUNNING NO WARNING) [5] [5]
Local reference active (DRIVE IN LOCAL REF) (6] 6]
Remote references active (DRIVE IN REMOTE REF) [71 [7]
Alarm (ALARM) [8] 8]
Alarm or warning (ALARM OR WARNING) [9] [9]
No alarm (NO ALARM) [10] [10]
Current limit (CURRENT LIMIT) [11] [11]
Safety interlock (SAFETY INTERLOCK) [12] [12]
Start command active (START SIGNAL APPLIED) [13] [13]
Reversing (RUNNING IN REVERSE) [14] [14]
Thermal warning (THERMAL WARNING) (15] [15]
Hand mode active (DRIVE IN HAND MODE) [16] [16]
Auto mode active (DRIVE IN AUTO MODE) [17] [17]
Sleep mode (SLEEP MODE) (18] [18]
Output frequency lower than f,ow parameter 223 (F OUT < F LOW) [19] [19]
Qutput frequency higher than ey parameter 224 (F OUT > F HIGH) [20] [20]
Out of frequency range (FREQ RANGE WARN.) [21] [21]
Output current lower than I ow parameter 221 (| OUT < | LOW) [22] [22]
Output current higher than lyg parameter 222 (| OUT > | HIGH) [23] [23}
Out of current range (CURRENT RANGE WARN.) [24] [24]
Out of feedback range (FEEDBACK RANGE WARN.) [25] [25]
Out of reference range (REFERENCE RANGE WARN.) [26] [26]
Relay 123 (RELAY 123) [27] [27]
Mains imbalance (MAINS IMBALANCE) [28] 28]
Control word 11/12 (CONTROL WORD 11/12) [29] [29]

| 'Description of choice: 5" - T
See description of [0] - [28] in Analogue/digital

Control word bit 11/12, relay 1 and relay 2 can be

If the parameter 556 Bus time interval function
becomes active, relay 1 and relay 2 will become cut
outputs. off if they are activated via the serial communication.
See paragraph Serial communication in the Design

activated via the serial communication. Bit 11 Guide.
activates relay 1 and bit 12 activates relay 2.
* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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323 Relay 1, output function

(RELAY1 FUNCTION)

Functlon i

326 Relay 2, output function

(RELAY2 FUNCTION)

| Value:

Th|s output activates a relay switch.

Relay switch 01 can be used for bringing status and
warnings. The relay is activated when the conditions
for the relevant data values have been fulfiled.
Activation/deactivation can be programmed in para-
meter 324 Relay 1, ON delay and parameter 325
Relay 1, OFF delay.

See General technical data.

| Description of choice:
See data choice and connectlons in Re/ay outputs

324 Relay 01, ON delay

(RELAY1 ON DELAY)

%Value o
0 - 600 sec.

D

* O sec.
“Function; SRR
This parameter allows a delay of the cut-in time of
relay 1 (terminals 1-2).

 Description of choice:
Enter the desired value.

325 Relay 01, OFF delay
(RELAY1 OFF DELAY)

* O sec.

This parameter makes it possrble to delay the cut-out
time of relay 01 (terminals 1-2).

See functrons of relay 2 on prevrous page.
{ Function: T TR
Thrs output actrvates a reIay swrtch
Relay switch 2 can be used for bringing status and
warnings. The relay is activated when the conditions
for the relevant data values have been fuffilled.
See General technical data.

- Description of choice: IO L
See data choice and connectlons in Relay outputs

327 Pulse reference, max. frequency

(PULSE REF. MAX)

Val SE o

100 - 65000 Hz at terminal 29 * 5000 Hz

100 - 5000 Hz at terminal 17

Function:
This parameter is used to set the pulse value that
must correspond to the maximum reference, parame-
ter 205 Maximum reference, Refyax.
The pulse reference signal can be connected via ter-
minal 17 or 29.

+ Description of choice: B
Set the required maximum pulse reference

328 Pulse feedback, max. frequency

100 - 65000 HZ at termlnal 33 * 25000 Hz

['Descriptioniof choic
Enter the desired value.

* = factory setting. () =

\ W"\'

{Function:, . 2% 270 S0l
This is where the pulse value that must correspond to

the maximum feedback value is set. The pulse fed-
back signal is connected via terminal 33.

[:Description of choice: 7,
Set the desired feedback value.

display text [ ] = value for use in communication via serial communication port
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‘ B Application functions 400-427

I'n this parameter group,
the special functions
the VLT frequency
Fous- converter are set up,
e.g. PID regulation,
setting of the feedback range and the Setup of the
Sleep mode function.
Additionally, this parameter group includes:
- Reset function.
- Flying start.
- Option of interference reduction method.
- Setup of any function upon loss of load, e.qg.
because of a damaged V-belt.
- Setting of switching frequency.
- Selection of process units.

of

A1 LorNaLL
4
X

400 Reset function (RESET FUNCTION)

Value ) , e
* Manual reset (MANUAL RESEI') (0]
Automatic reset x 1 (AUTOMATIC X 1) [1]
Automatic reset x 2 (AUTOMATIC X 2) 2]
Automnatic reset x 3 (AUTOMATIC X 3) [3]
Automnatic reset x 4 (AUTOMATIC X 4) (4]
Automatic reset x 5 (AUTOMATIC X 5) [5]

Automatic reset x 10 (AUTOMATIC X 10) (6]
Automatic reset x 15 (AUTOMATIC X 15) [7]
Automatic reset x 20 (AUTOMATIC X 20) (8]
Infinite automatic reset (INFINITE AUTOMATIC) [9)]

Functlon
This parameter allows a ch0|ce of whether to reset
and restart manually after a trip, or whether the VLT
frequency converter is to be reset and restarted
automatically. In addition, there is a choice of the
number of times the unit is to attempt a restart. The
time between each reset attempt is set in
parameter 401, Automnatic restart time.

{ Description of'choice: 2 0. <. 1 = R
If Manual reset [0] is selected, resettlng must be
effected via the "Reset” key or via a digital input.

If the VLT frequency converter is to carry out an
automatic reset and restart after a trip, select data
value [1]-[9].

The motor may start without warning.

* = factory setting. () =

401 Automatic restart time
(A T RESTART TIME)

[ Value:
0 - 600 sec.

[Function: T
This parameter allows setting of the time from tr|p-
ping until the automatic reset function begins.

It is assumed that automatic reset has been

selected in parameter 400 Reset function.

| Description of choice:
Set the desired time.

402 Flying start

_Value: S S
Disable (DISABLE) 0]
* Enable (ENABLE) (1]

DC brake and start (DC BRAKE AND START) [3]

Functnon K
Thls function rnakes it pOSSIb|e for the VLT frequency
converter to ‘catch’ a spinning motor, which - e.g.
because of a mains failure - is no longer controlled
by the VLT frequency converter.

This function is activated whenever a start
command is active.

For the VLT frequency converter to be able to catch
the spinning motor, the motor speed must be lower
than the frequency that corresponds to the
frequency in parameter 202 Output frequency high
limit, fuax.

“{Description of choice:
Select Disable [O] if this functlon is not requnred
Select Enable [1] if the VLT frequency converter is to
be able to ‘catch’ and control a spinning motor.
Select DC brake and start [2] if the VLT frequency
converter is to brake the motor by means of the DC
brake first, and then start. It is assumed that
parameters 114-116 DC braking are enabled. In the
case of a substantial ‘windmilling’ effect (spinning
motor), the VLT frequency converter is not able to
‘catch’ a spinning motor unless DC brake and start
has been selected.

When parameter 402, Fiying Start, is

enabled, motor may turn in forward and

backward directions a few revolutions
even with no speed reference applied.

display text [ ] = value for use in communication via serial communication port
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H Sleep mode
Sleep mode makes it possible to stop the motor
when it is running at low speed and thus has almost
no load. If consumption in the system goes back up,
the VLT frequency converter will start the motor and
supply the power required.

' NB!
'l: Energy can be saved with this function, since
q the motor is only in operation when the system
needs it.

Sleep mode is not active if Local reference or Jog has
been selected

The function is active in both Open loop and Closed
loop.

In parameter 403 Sleep mode timer, the Sleep mode
is activated. In parameter 403 Sleep mode timer, a ti-
mer is set that determines for how long the output
frequency can be lower than the frequency set in pa-
rameter 404 Sleep frequency. When the timer runs
out, the VLT frequency converter will ramp down the
motor to stop via parameter 207 Ramp-down time. If
the output frequency rises above the frequency set in
parameter 404 Sleep frequency, the timer is reset.

Output
frequency

Par. 405
Wake up frequency —
0 Hz

Par. 404
Sleep frequency +-
10 Hz

Par. 201
Min. freq. 1
5 Hz

i

While the VLT frequency converter has stopped the
motor in sleep mode, a theoretical output frequency is
calculated on the basis of the reference signal. When
the theoretical output frequency rises above the
frequency in parameter 405 Wake up frequency, the
VLT frequency converter will restart the motor and the
output frequency will ramp up to the reference.

In systems with constant pressure regulation, it is
advantageous to provide extra pressure to the system
before the VLT frequency converter stops the motor.
This extends the time during which the VLT frequency
converter has stopped the motor and helps to avoid
frequent starting and stopping of the motor, e.g. in the
case of system leaks.

If 256% more pressure is required before the VLT
frequency converter stops the motor, parameter 406
Boost setpoint is set to 125%.

Parameter 406 Boost setpoint is only active in Closed
loop.

. ne!
"a In highly dynamic pumping processes, it is
recommended to switch off the Flying Start
function (parameter 402).

DANFOSS
175HAS48.14

Theoretical
output
frequency

fout

Par. 403 10 sec. ' Sleep
Sleep Mode Timer

Wake up Time (s]

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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403 Sleep mode timer
(SLEEP MODE TIMER) e

!
* OFF

0 300 sec. (301 sec. = OFF)

* Function: 5

ThIS parameter enables the VLT frequency converter
to stop the motor if the load on the motor is minimal.
The timer in parameter 403 Sleep mode timer starts
when the output frequency drops below the frequency
set in parameter 404 Sleep frequency.

When the time set in the timer has expired, the VLT
frequency converter will turn off the motor.

The VLT frequency converter will restart the motor,
when the theoretical output frequency exceeds the
frequency in parameter 405 Wake up frequency.

Description of choice:
Select OFF if this functron is not wanted
Set the threshold value that is to activate Sleep mode
after the output frequency has fallen below parameter
404 Sleep frequency.

404 Sleep frequency (SLEEP FREQUENCY)

Value: _
000,0 - par. 405 Wake up frequency * 0.0 Hz
Function:
When the output frequency falls below the preset
value, the timer will start the time count set in parame-
ter 403 Sleep mode. The present output frequency
will follow the theoretical output frequency until fyy is
reached.

[ Description of choice’’
Set the required frequency:.

Par 404 S/eep frequency - par. 202 fuax % 50 Hz

&functlon
When the theoretlcal output frequency exceeds the
preset value, the VLT frequency converter restarts the
motor.

{ Descriptioniof choice: & 7
Set the required frequency

* = factory setting. () =

406 Boost setpomt (BOOST SETPOINT)
[Valuer ) T
0-200 % * 100 % of setpoint

[ Function:
This function can only be used if C/osed loop has
been selected in parameter 100.

In systems with constant pressure regulation, it is
advantageous to increase the pressure in the system
before the VLT frequency converter stops the motor.
This extends the time during which the VLT frequency
converter stops the motor and helps to avoid frequent
starting and stopping of the motor, e.g. in the case of
leaks in the water supply system.

Description of choice: B
Set the required Boost setpomt as a percentage of
the resulting reference under normal operation. 100%
corresponds to the reference without boost (supple-
ment).

407 Switching frequency
Value:
Depends on the size of the unit.

Function: : o
The preset value determines the swutchrng frequency
of the inverter, provided Fixed switching frequency [1]
has been selected in parameter 408 Interference
reduction method. If the switching frequency is
changed, this may help to minimise possible acoustic
noise from the motor.

NB!
": The output frequency of the VLT frequency
converter can never assume a value higher
than 1/10 of the switching frequency.

[ Description of choice: :
When the motor is running, the switching frequency is
adjusted in parameter 407 Switching frequency, until
the frequency has been achieved at which the motor
iS as quiet as possible.

. Swrtchlng frequencies higher than 4.5 kHz
e implement automatic derating of the maximum
output of the VLT frequency converter. See Derating
of high switching frequency in this manual.

display text [ ] = value for use in communication via serial communication port
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408 Interference reduction method

(NOISE REDUCTION)

410 Function at mains failure

(MAINS FAILURE)

[ Value: R Y il . :
* ASFM (ASFM) 0] *Trip (TRIP) [0]
Fixed switching frequency Autoderate & warning
(FIXED SWITCHING FREQ.) (1] (AUTODERATE & WARNING) (1]
LC filter fitted (LC-FILTER CONNECTED) [2] Warning (WARNING) (2]
e e e : Functron “Wf“ T
Functlon ' T T T S

Used to seIect dtfferent methods for reducmg the
amount of acoustic interference from the motor.

Descnptlon of chOIce .
ASFM [O] guarantees that the maxrmum sW|tch|ng
frequency, determined by parameter 407, is used at
all times without derating of the VLT frequency
converter. This is done by monitoring the load.
Fixed switching frequency [1] makes it possible to
set a fixed high/low switching frequency. This can
generate the best result, as the switching frequency
can be set to lie outside the motor interference or in
a less irritating area. The switching frequency is
adjusted in parameter 407 Switching frequency. LC-
filtter fitted [2] is to be used if an LC-filter is fitted
between the VLT frequency converter and the mo-
tor, as the VLT frequency converter will otherwise
not be able to protect the LC-filter.

409 Function in case of no load

(FUNCT. LOW CURR)

Va'ue e Bt
Trip (I'RIP) [0]
* Warning (WARNING) (1]

Th|s parameter can be used e.g. for monltonng the
V-belt of a fan to make sure it has not snapped.
This function is activated when the output current
goes below parameter 221 Warning: Low current.

{ Description of:choice: %
In the case of a Trip [1], the VLT frequency
converter will stop the motor,

If Warning [2] is selected, the VLT frequency
converter will give a warning if the output current
drops below the threshold value in parameter 221
Warning: Low current, |,ow.

= factory setting. () =

Select the functuon WhICh is to be actrvated |f the
mains imbalance becomes too high or if a phase is
missing.

{ Description: * o .
At Trip [0] the VLT frequency converter will stop the
motor within a few seconds (depending on drive
size).

If Autoderate & warning [1] is selected, the drive will
export a warning and reduce the output current to
30 % of lyrnto maintain operation. \
At Warning 2] only a warning will be exported when

a mains failure occurs, but in severe cases, other

extreme conditions might result in a trip.

" If Warn/ng has been selected, the life
expectancy of the drive will be reduced when
the mains failure persists.

" At phase loss the cooling fans of IP 54 drives
cannot be powered and the VLT might trip on
overheating. This applies to drive types VLT 6042-
6062, 200-240 V and 6075-6550, 380-460 V.

411 Function at overtemperature
(FUNCT. OVERTEMP)

*‘t’rip “mp) N 0]

Autoderate & warning
(AUTODERATE & WARNING) (1]

Select the functlon whrch is to be actlvated when
the VLT is exposed to an overtemperature condition.

At Tr/p [O] the VLT frequency converter wnII stop the
motor and export an alarm.
At Autoderate & warning [1] the VLT will first reduce |

" the switching frequency to minimize internal losses.

If the overtemperature condition persists, the VLT
will reduce the output current until the heat sink
temperature stabilizes. When the function is active,
a warning will be exported.

display text [ ] = value for use in communication via serial communication port
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412 Trip delay overcurrent, I

(OVERLOAD DELAY) . *
[ Value: B

414 Maximum feedback, FB,,,y

(MAX. FEEDBACK)
{ Value: u : ‘ }

0 - 60 sec. (61=0FF) % 60 sec.

Functlon e
When the frequency converter regrsters that the out-
put current has reached the current limit |, (parame-
ter 215 Current limit) and stays there for the duration
selected, a cut-out will be performed.

| Description of choice:
Select for how long the frequency converter is to be
able to keep up with the output current at the current
limit |y before it cuts out.
In OFF mode, parameter 412 Trip delay overcurrent,
‘ lum 1S inactive, i.e. cut-outs are not performed.

B Feedback signals in open loop

Normally, feedback signals and thus feedback

parameters are only used in Closed loop operation; in
| VLT 6000 HVAC units, however, the feedback
parameters are also active in Open loop operation.
in Open loop mode, the feedback parameters can be
‘ used to show a process value in the display. If the
| present temperature is to be displayed, the tempera-

ture range can be scaled in parameters 413/414 Mini-

mum/Maximurn feedback, and the unit (°C, °F) in pa-
rameter 415 Process units.

413 Minimum feedback, FBy,y

(MIN. FEEDBACK)

Parameters 413 M/n/mum feedback, FByx and 414
Maximum feedback, FBy.x are used to scale the dis-
play indication, thereby ensuring that it shows the
feedback signal in a process unit proportionally to the
signal at the input.

! LDescnptron ofichoice: . et TN
Set the value to be shown on the d|splay at minimum
feedback signal value (par. 309, 312, 315 Min.
scaling) on the selected feedback input (parameters
308/311/314 Analogue inputs).

FBwin - 999,999.999 * 100.000

[ Function: o
See the descrlptlon of par 41 3 M/n/mum feedback

* Description of choice: ' )
Set the value to be shown on the display when
maximum feedback (par. 310, 313, 316 Max. scaling)
has been achieved at the selected feedback input
{(parameters 308/311/314 Analogue inputs).

415 Units relating to closed loop

(REF. / FDBK. UNIT)

Value e P . - [ O
No unlt [0] °C [21]
* % [1] GPM [22]
pm 2] gal/s [23]
ppm [3] gal/min [24]
pulse/s [4] galh [25]
Vs 5] Ib/s [26]
/min (6] Ib/min [27]
I/h 71 Iom (28]
kg/s [8] CFM [29]
kg/min [y ft¥/s [30]
kg/h [10]  ft&min (31]
m/s [t1]  ft3/h [32]
m3/min 2] ft/s [33]
mi/h - [13] inwg [34]
m/s [14] ftwg [35]
mbar [15] PSI (36]
bar [16] Ib/in2 [37]
Pa [z} HP [38]
kPa (18} °F [39]
mvS3 [19]
kw : [20]

fRunction: { .- T

Selection of unit to be shown on the dlsplay

This unit will be used if Reference [unit] [2] or Feed-
back [unit] [3] has been selected in one of the
parameters 007-010, as well as in the Display mode.
In Closed loop, the unit is also used as a unit for Mini-
mum/Maximum reference and Minimum/Maximum
feedback, as well as Setpoint 1 and Setpoint 2.

@pescrlptlon .of.choice: : -
Select the required unit for the reference/feedback
signal.

= factory setting. () = display text [ ] = value for use in communication via serial communication port
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B PID for process control

The PID controller maintains a constant process con-
dition (pressure, temperature, flow, etc.) and adjusts
motor speed on the basis of a reference/setpoint and
the feedback signal.

A transmitter supplies the PID controller with a feed-
back signal from the process to indicate its actual
state. The feedback signal varies with the process
load.

This means that deviations occur between the refe-
rence/setpoint and the actual process state. Such
deviations are evened out by the PID regulator, in that
it regulates the output frequency up or down in rela-
tion to the deviation between the reference/setpoint
and the feedback signal.

The integral PID regulator in VLT 6000 HVAC units
has been optimised for use in HVAC applications.
This means that a number of specialised functions are
available in VLT 6000 HVAC units.

Formerly, it was necessary to get a BMS (Building
Management System) to handle these special
functions by installing extra I/O modules and by
programming the system.

Using the VLT 6000 HVAC, there is no need for extra
modules to be installed. For example, only one
required reference/setpoint and the handling of feed-
back need to be programmed.

There is in-built a option for connecting two feedback
signals to the system, making two-zone regulation
possible.

Correction for voltage losses in long signal cables can
be carried out when using a transmitter with a voltage
output. This is done in parameter group 300 Min./
Max. scaling.

Feedback

The feedback signal must be connected to a terminal
on the VLT frequency converter. Use the list below to
decide which terminal to use and which parameters
to program.

Please note that the feedback value in parameter 535/
536 Bus feedback 1 and 2 can only be set via serial
communication (not via the control unit).

Furthermore, the minimum and maximum feedback
(parameters 413 and 414) must be set to a value in
the process unit that corresponds to the minimum
and maximum scaling value for signals connected to
the terminal. The process unit is selected in parameter
415 Process units.

Reference

In parameter 205 Maximum reference, Ref,x, @
maximum reference that scales the sum of all
references, i.e. the resulting reference, can be set.
The minimum reference in parameter 204 indicates
the smallest value that the resulting reference can
assume.

The reference range cannot exceed the feedback
range.

If Preset references are required, set these in
parameters 211 to 214 Preset reference. See Refe-
rence type.

See also Reference handling.

If a current signal is used as a feedback signal, volt-
age can be used as analogue reference. Use the list
below to decide which terminal to use and which
parameters to program.

Reference type Terminat Parameters

Pulse 17 or 29 301 or 305

Voltage 53 or 54 308, 309, 310 or
311, 312, 313

Current 60 314, 315, 316

Preset reference 211,212, 213,

214
Setpoints 418, 419
Bus reference 68+69

Please note that the bus reference can only be set via
serial communication.

Feedback type Terminal Parameters NB!
Pulse 33 307 'l: Terminals that are not in use may preferably be
Voltage 53, 54 308, 309, 310 or i set to No function [0}.
311, 312, 313
Current 60 314, 315, 316
Bus feedback 1  68+69 535
Bus feedback 2 68+69 536
* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B PID for process regulation, cont.

Inverse regulation

Normal regulation means that the motor speed
increases when the reference/setpoint is higher than
the feedback signal. If there is a need for inverse
regulation, in which the speed is reduced when the
feedback signal is lower than the reference/setpoint,
Inverse must be programmed in parameter 420 PID
normal/inverse control.

Anti Windup

The process regulator is factory preset with an active
anti-windup function. This function ensures that when
either a frequency limit, current fimit or voltage limit is
reached, the integrator will be initialised for a
frequency that corresponds to the present output
frequency. This avoids integration on a deviation
between the reference/setpoint and the actual state of
the process, the controller of which is not possible by
means of a speed change. This function can be
disabled in parameter 421 PID anti windup.

Start-up conditions
In some applications, optimum setting of the process

regulator will mean that it takes an excessive time for
the required process state to be reached. in such
appfications it might be an advantage to fix an output
frequency to which the VLT frequency converter is to
bring the motor before the process regulator is
activated. This is done by programming a PID start-up
frequency in parameter 422.

Differentiator gain limit

If there are very quick variations in a given application
with respect to the reference/setpoint signal or the
feedback signal, the deviation between reference/set-
point and the actual process state will quickly change.
The differentiator may thus become too dominant.
This is because it reacts to the deviation between the
reference/setpoint and the actual process state. The
quicker the deviation changes, the stronger the
resulting differentiator frequency contribution. The
differentiator frequency contribution can thus be
limited to allow the setting of a reasonable differentia-
tion time for slow changes and a suitable frequency
contribution for quick changes. This is done in para-
meter 426, PID Differentiator gain limit.

Lowpass filter
If there are ripple currents/voltages on the feedback

signal, these can be dampened by means of a built-in
lowpass filter. Set a suitable lowpass filter time cons-
tant. This time constant represents the limit frequency
of the ripples occurring on the feedback signal.

If the lowpass filter has been set to 0.1s, the limit
frequency will be 10 RAD/sec., corresponding to (10/
2 x m) = 1.6 Hz. This means that all currents/voltages
that vary by more than 1.6 oscillations per second will
be removed by the filter.

In other words, regulation will only be carried out on a
feedback signal that varies by a frequency of less than
1.6 Hz. Choose a suitable time constant in parameter
427, PID Lowpass filter time.

Optimisation of the process regulator

The basic settings have now been made; all that
remains to be done is to optimise the proportional
gain, the integration time and the differentiation time
(parameters 423, 424 and 425). In most processes,
this can be done by following the guidelines given
below.

1. Start the motor.

2. Set parameter 423 PID proportional gain to 0.3
and increase it until the process shows that the
feedback signal is unstable. Then reduce the value
until the feedback signal has stabilised. Now lower
the proportional gain by 40-60%.

3. Set parameter 424 PID integration time 10 20 s
and reduce the value until the process shows that
the feedback signal is unstable. Increase the inte-
gration time until the feedback signal stabilises,
followed by an increase of 15-50%.

4. Parameter 425 PID differentiation time is only used
in very fast-acting systems. The typical value is 1/4
of the value set in parameter-424 PID Integration
time. The differentiator should only be used when
the setting of the proportional gain and the integra-
tion time have been fully optimised.

NB!
'.: If necessary, start/stop can be activated a
number of times in order to provoke an
unstable feedback signal.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B PID overview
The block diagram below shows reference and set-
point in relation to the feedback signal. '

Reference

Preset
ref. +

+
External

ref,

Remote Resulting
<» _refersnce
Y

Feedback

Resulting
p 2 L -] feedback

F 1

F 2
Analog FB
Terminal 60
Pulse FB
Terminal 33

Dweross
1730440311

As can be seen, the remote reference is totalled with
setpoint 1 or setpoint 2. See also Reference handling.
Which setpoint is to be totalled with the remote refe-
rence depends on the selection made in parameter
417 Feedback function.

@ Feedback handling
The feedback handling can be seen from the block
diagram on the next page.
The block diagram shows how and by which
parameters the feedback handling can be affected.
Options as feedback signals are: voltage, current,
pulse and bus feedback signals. In zone regulation,
feedback signals must be selected as voltage inputs
(terminals 53 and 54). Please note that Feedback 1
consists of bus feedback 1 (parameter 535) totalled
with the feedback signal value of terminal 53. Feed-
back 2 consists of bus feedback 2 (parameter 536)
totalled with the feedback signal value of terminal 54.

In addition, the VLT 6000 HVAC has an integral
calculator capable of converting a pressure signal into
a "linear flow" feedback signal. This function is
activated in parameter 416 Feedback conversion.

The parameters for feedback handling are active both
in closed and open loop modes. In open loop, the
present temperature can be displayed by connecting
a temperature transmitter to a feedback input. In a
closed loop, there are - roughly speaking - three
possibilities of using the integral PID regutator and
setpoint/feedback handling:

1. 1 setpoint and 1 feedback

2. 1 setpoint and 2 feedbacks

3. 2 Setpoints and 2 feedbacks

1 setpoint and 1 feedback

If only 1 setpoint and 1 feedback signal are used, pa-
rameter 418 Setpoint 1 will be added to the remote
reference. The sum of the remote reference and Set-
point 1 becomes the resulting reference, which will
then be compared with the feedback signal.

1 setpoint and 2 feedbacks

Just like in the above situation, the remote reference is
added to Setpoint 1 in parameter 418. Depending on
the feedback function selected in parameter 417
Feedback function, a calculation will be made of the
feedback signal with which the sum of the references
and the setpoint is to be compared. A description of
the individual feedback functions is given in parameter
417 Feedback function.

2 Setpoints and 2 feedbacks

Used in 2-zone regulation, where the function
selected in parameter 417 Feedback function
calculates the setpoint to be added to the remote re-
ference.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Feedback handling (continued)

Fesdback

0-85 KkHz &:’-
0-100%

)y elcsl'

Pulse feadback -
input 33

H

416 Feedback conversion (FEEDBACK CONV)

Value:
* Linear (LINEAR) [0]
Square root (SQUARE ROOT) (1]
“Function:”

In this parameter, a function is selected which
converts a connected feedback signal from the
process to a feedback value that equals the square
root of the connected signal.

This is used, e.g. where regulation of a flow {volume)
is required on the basis of pressure as feedback sig-
nal {flow = constant x Vpressure). This conversion
makes it possible to set the reference in such a way
that there is a linear connection between the reference
and the flow required. See drawing in next column.
Feedback conversion should not be used if 2-zone
regulation in parameter 417 Feedback function has
been selected.

VLT 6000 HVAC

“ Description: St SR L

If Linear [Q] is selected, the feedback signal and the

feedback value will be proportional.

If Square root [1] is selected, the VLT frequency con-

verter translates the feedback signal to a squared

feedback value.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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417 Feedback function
(2 FEEDBACK CALC)

[ Value: o
Mlnlmum (MINIMUM) 0]

* Maximum (MAXIMUM) [1]
Sum (SUM) [2]
Difference (DIFFERENCE) 3]
Average (AVERAGE) [4]
2-zone minimum (2 ZONE MIN) [5]
2-zone maximum (2 ZONE MAX) [6]

/"Function T TR

Th|s parameter aIIows a ch0|ce between dlfferent
calculation methods whenever two feedback signals
are used.

gy
Coa

scrlptuon of cho:ce
If Minimum [0] is selected the LT frequency conver—
ter will compare feedback 1 with feedback 2 and
regulate on the basis of the lower feedback value.
Feedback 1 = Sum of parameter 535 Bus feedback 1
and the feedback signal value of terminal 53.
Feedback 2 = Sum of parameter 536 Bus feedback 2
and the feedback signal value of terminal 54.

If Maximum [1] is selected, the VLT frequency conver-
ter will compare feedback 1 with feedback 2 and
regulate on the basis of the higher feedback value.

If Sum [2] is selected, the VLT frequency converter will
total feedback 1 with feedback 2. Please note that the
remote reference will be added to Setpoint 1.

If Difference [3] is selected, the VLT frequency conver-
ter will subtract feedback 1 from feedback 2.

If Average [4] is selected, the VLT frequency converter
will calculate the average of feedback 1 and feedback
2. Please note that the remote reference will be added
to the Setpoint 1.

If 2-zone minimum [5] is selected, the VLT frequency
converter will calculate the difference between Set-
point 1 and feedback 1 as well as Setpoint 2 and
feedback 2.

After this calculation, the VLT frequency converter will
use the larger difference. A positive difference, i.e. a
setpoint higher than the feedback, is always larger
than a negative difference.

If the difference between Setpoint 1 and feedback 1 is
the larger of the two, parameter 418 Setpoint 1 will be
added to the remote reference.

If the difference between Setpoint 2 and feedback 2 is

= factory setting. () =

PO S

the larger of the two, the remote reference will be
added to the parameter 419 Setpoint 2.

If 2-zone maximum [6] is selected, the VLT frequency
converter will calculate the difference between Set-
point 1 and feedback 1 as well as Setpoint 2 and
feedback 2.

After the calculation, the VLT frequency converter will
use the smaller difference. A negative difference, i.e.
one where the setpoint is lower than the feedback, is
always smaller than a positive difference.

If the difference between Setpoint 1 and feedback 1 is
the smaller of the two, the remote reference will be
added to the parameter 418 Setpoint 1.

If the difference between Setpoint 2 and feedback 2 is
the smaller of the two, the remote reference will be
added to parameter 419 Setpoint 2.

418 Setpoint 1 (SETPOINT 1)

' Value:
Refy -

R efM AX

. Function: _ c
Setpoint 1 is used in closed loop as the reference to
compare the feedback values with. See description of
parameter 417 Feedback function.

The setpoint can be offset with digital, analog or bus
references, see Reference handling.

Used in Closed loop [1] parameter 100 Configura-
tion.

Description of choice: o
Set the required value. The process unn |s selected in
parameter 415 Process units.

display text { } = value for use in communication via serial communication port
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419 Setpomt 2 (SETPOINT 2) i

| Value: - |
Refun - Refuax * 0.000

[Function: - ]
Setpomt 2 is used in closed loop as the reference to
compare the feedback values with. See description of
parameter 417 Feedbackfunction.

The setpoint can be offset with digital, analog or bus
signals, see reference handling.

Used in Closed loop [1] parameter 100 Configuration
and only if 2-zone minimum/maximum is selected in
parameter 417 Feedbackfunction.

. Description of choice:
Set the required value. The process unit |s selected in
parameter 415 Process units.

420 PID normal/inverse control

(PID NOR/INV. CTRL)

Value: _
* Normal (NORMAL) [0]
Inverse (INVERSE) [1]
Function:

It is possible to choose whether the process regulator
is to increase/reduce the output frequency if there is a
deviation between reference/setpoint and the actual
process state.

Used in Closed loop [1] {(parameter 100).

" Description of choice; o

If the VLT frequency converter |s to reduce the output
frequency in case the feedback signal increases,
select Normal [0].

If the VLT frequency converter is to increase the out-
put frequency in case the feedback signal increases,
select /nverse [1].

= factory setting. () =

421 PID anti windup

(PID ANTI WINDUP)

{ | Value: j |
Off (DISABLE) 0]
% On (ENABLE) i
{ Function: S

It is posslble to choose whether the process regulator
iS to continue regulating on a deviation even if it is not
possible to increase/reduce the output frequency.
Used in Closed loop [1] (parameter 100).

Descrrptron of choice:
The factory setting is On [1], which means that the in-
tegration link is adjusted to the actual output
frequency if either the current limit, the voltage limit or
the max./min. frequency has been reached. The
process regulator will not be engaged again, until
either the deviation is zero or its prefix has changed.
Select Off [0] if the integrator is to continue integrating
to the deviation even if it is not possible to remove the
deviation by regulation.

' If Off [O] is selected, it will mean that when the
i deviation changes its prefix, the integrator will
first have to integrate down from the tevel obtained as
a result of the former error, before any change to the
output frequency occurs.

422 PID start-up frequency
(PID START VALUE)

R fMIN'fMAX {parameter 201 and 202)

{Function: .~ TiE AR T
When the start signal comes, the VLT frequency con-
verter will react in the form of Open loop [0]

following the ramp. Only when the programmed start
frequency has been obtained, will it change over to
Closed loop [1]. In addition, it is possible to set a
frequency that corresponds to the speed at which the
process normally runs, which will enable the required
process conditions to be reached sooner.

Used in Closed loop [1] {(parameter 100).

- 'w‘«t. - v f/h~ T -
escription of Choice:: . ;

Set the required start frequency.

display text [ ] = value for use in communication via serial communication port
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NB!
Q&g f the VLT frequency converter is running at
i the current limit before the desired start
frequency is obtained, the process regulator will not
be activated. For the regulator to be activated
anyway, the start frequency must be lowered to the
required output frequency. This can be done during

operation.

s ne:
q PID start frequency is always applied in
clockwise direction.

423 PID proportional gain

(PID PROP. GAIN)

Bvalue: . e L

0.00 - 10.00

The proportlonal galn |nd|cates the number of tlmes
the deviation between the reference/setpoint and
the feedback signal is to be applied.

Used in Closed loop (1] (parameter 100).

_Description of choice:
Quick regulation is obtained by a high gain, but if the
gain is too high, the process may become unstable.

424 PID integration time

(PID INTEGR. TIME)

i Value: i
0.01 - 9999 OO sec. (OFF)

‘% OFF

{Function: 7" s
The integrator provides a constant change of the
output frequency during constant error between the
reference/setpoint and the feedback signal.

The greater the error, the quicker the integrator
frequency contribution will increase. The integration
time is the time needed by the integrator to reach
the same gain as the proportional gain for a given
deviation.

Used in Closed loop (1] (parameter 100).

[Description .of. choice:
Fast regulation is obtained in connectlon with a
short integration time. However, this time

NB!
'.: Some value other than OFF must be set or
i the PID will not function correctly.

may be too short, which means that the process

may be destabilised as a result of overswings.

If the integral time is long, major deviations from the

required set point may occur, since the process regu-

lator will take a long time to regulate in relation to a gi- |

ven error. ‘
|

425 PID differentiation time

(PID DIFF. TIME)

Value o
0.00 (OFF) 10.00 sec.

s Functuon e e e i r e
The d|fferent|ator does not react to a constant error It
only contributes when the error changes.
The quicker the error changes, the stronger the con-
tribution from the differentiator will be. This influence is
proportional to the speed by which the deviation
changes.
Used in Closed loop [1] (parameter 100). |

l
|

Description of choice: »
Fast regulation can be obtained by means of a long
differentiation time. However, this time may be too
long, which means that the process may be
destabilised as a result of overswings.

426 PID differentiator gain limit
(PID DIFF. GAIN)
Value:
5.0 - 50. O

Functlon 5 e L
It is pOSSIb|e to set a limit for the dlfferent|ator gam
The differentiator gain will increase if there are fast
changes, which is why it can be beneficial to limit this
gain, thereby obtaining a pure differentiator gain at
slow changes and a constant differentiator gain where
quick changes to the deviation are made.

Used in Closed loop [1] (parameter 100).

Iescnptlon of choice;;

e

Select a limit to differentiator galn as requwed

= factory setting. () = display text [ ] = value for use in communication via serial communication port
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500-566 Serial communication

All information concerning the use of RS 485 serial in-

427 PID lowpass filter time

(PID FILTER TIME) )

i \Lalué; — E

i

0.01 - 10.00 ‘ * 0.01 terface is not included in this manual. Please contact
Danfoss and ask for the VLT 6000 HVAC Design
CFunction: T e

Oscillations on the feedback signal are dampened by
the lowpass filter in order to reduce their impact on
the process regulation. This can be an advantage e.qg.
if there is a lot of noise on the signal.

Used in Closed loop [1] (parameter 100).

Description of choice: T
Select the desired time constant (1). If a time constant
(t) of 0.1 s is programmed, the break frequency for
the lowpass filter will be 1/0.1 = 10 RAD/sec.,

. corresponding to (10/(2 x rt)) = 1.6 Hz.
The process regulator will thus only regulate a feed-
back signal that varies by a frequency lower than 1.6
Hz.
If the feedback signal varies by a higher frequency
than 1.6 Hz, the Process regulator will not react.

Feedback

Disturbed feedback signal

A

o
£
T 0.6 t (Sec.) g
.
o
Lowpass filter le)
fg = 10 Hz a
‘ Feodback ‘
Filtered feedback signal
N e~
10 0.6 t (Sec.)

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Service functions 600-631

This parameter group contains functions such as
operating data, data log and fault log.

It also has information on the nameplate data of the
VLT frequency converter.

These service functions are very useful in connection
with operating and fault analysis in an installation.

600-605 Operating data

Parameter Description Display Unit Range
No. Operating data: text
600 Operating hours (OPERATING HOURS)  Hours 0 - 130,000.0
601 Hours run (RUNNING HOURS) Hours 0 - 130,000.0
602 kWh counter (KWH COUNTER) kWh -
603 No. of cut-ins (POWER UP'S) Nos. 0 - 9999 ‘
604 No. of overtemps. (OVER TEMP'S) Nos. 0 - 9999
605 No. of overvoltages (OVER VOLT'S) Nos. 0 - 9999
- Unit-dependent
. Function: S

These pékametefs can bé'rﬂéavd out via the serial
communication port, as well as via the display in the
parameters.

. Description of choice: :

Parameter 600 Operating hours:

Gives the number of hours in which the VLT frequency
converter has been in operation. The value is saved
every hour and when the power supply to the unit is
cut off. This value cannot be reset.

Parameter 601 Hours run:

Gives the number of hours in which the motor has
been in operation since being reset in parameter 619
Reset of hours-run counter. The value is saved every
hour and when the power supply to the unit is cut off.

active.

Parameter 602 kWh counter:

Gives the output power of the VLT frequency conver-
ter. The calculation is based on the mean value in
kKWh over one hour. This value can be reset using pa-
rameter 618 Reset of kWh counter. Range: O -
depends on unit.

Parameter 603 No. of cutfins:
Gives the number of cut-ins of supply voltage to the
VLT frequency converter.

Parameter 604 No. of overtemps:
Gives the number of overtemperature errors on the
heat-sink of the VLT frequency converter.

Parameter 605 No. of overvoltages:

Gives the number of overvoltages on the intermediate
circuit voltage of the VLT frequency converter. The
count is only taken when Alarm 7 Overvoltage is

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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606 - 614 Data log

[ Value:

Parameter Description Display Unit Range

No. Data log: text

606 Digital input (LOG: DIGITAL INP) Decimal 0-255

607 Control word (LOG: BUS COMMAND) Decimal 0 - 65535

608 Status word (LOG: BUS STAT WD) Decimal 0 - 65535

609 Reference (LOG: REFERENCE) % 0-100

610 Feedback (LOG: FEEDBACK) Par. 414 -999,999.999 - 999,999.999

611 Output frequency  (LOG: MOTOR FREQ.) Hz 0.0 - 999.9

612 Output voltage (LOG: MOTOR VOLT) Volt 50 - 1000

613 Output current (LOG: MOTOR CURR)) Amp 0.0 -999.9

614 DC link voltage (LOG: DC LINK VOLT) Volt 0.0 - 999.9
Functlon Terminal 16 17 18 19 27 2932 33

With these parameters ;t IS possuble to see up to 20
saved values (data logs) - [1] being the most recent
and [20] the oldest log. When a start command has
been given, a new entry to the data log is made every
160 ms. If there is a trip or if the motor has stopped,
the 20 latest data log entries will be saved and the
values will be visible in the display. This is useful, e.g.
in the case of service after a trip.

The data log number is given in square brackets; [1]

EXT. REFEREMCE, %

63.8 %1

606 DATALOG:DIGITALINPUT

[ 8] 4@

Data logs [1]-[20] can be read by first pressing
[CHANGE DATA], followed by the [+/-] keys to change
data log numbers.

Parameters 606-614 Data log can also be read out
via the serial communication port.

[ Description ofichoicesi: L
Parameter 606 Data log: Digital /nput

This is where the latest log data are shown in decimal
code, representing the status of the digital inputs.
Translated into binary code, terminal 16 corresponds
to the bit to the extreme left and to decimal code 128.
Terminal 33 corresponds to the bit to the extreme
right and to decimal code 1.

The table can be used, e.g., for converting a decimal
number into a binary code. For example, digital 40
corresponds to binary 00101000. The nearest smaller
decimal number is 32, corresponding to a signal on
terminal 18. 40-32 = 8, corresponds to the signal on
terminal 27.

* = factory setting. {) =

Decimal number 128 64 32 16 8 4 2 1

Parameter 607 Data log: Control word:

This is where the latest log data are given in decimal

code for the control word of the VLT frequency con-

verter.

The control word read can only be changed via serial
communication.

The control work is read as a decimal number which
iS to be converted into hex.

See the contro! word profile under the section Serial

communication in the Design Guide.

Parameter 608 Data log: Status word:

This gives the latest log data in decimal code for the
status word.

The status word is read as a decimal number which is
to be converted into hex.

See the status word profile under the section Serial
communication in the Design Guide.

Parameter 609 Data log: Reference:
This gives the latest log data for the resultmg refe-
rence.

Parameter 610 Data log: Feedback:
This gives the latest log data for the feedback signal.

Parameter 611 Data log: Output frequency:
This gives the latest log data for the output frequency.

Parameter 612 Data log: Output voltage:
This gives the latest log data for the output voltage.

Parameter 613 Data log: Output current:
This gives the latest log data for the output current.

Parameter 614 Data log: DC-link voltage:
This gives the latest log data for the intermediate
circuit voltage.

display text [ ] = value for use in communication via serial communication port
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615 Fault log: Error code

(F LOG ERROR CODE)

Value ;
[Index 1- 10]

Error Code: 0 - 99

T

 Function: *"
This parameter makes it posslble to see the reason
why a trip {(cut-out of the VLT frequency converter)
occurs.

10 [1-10] log values are stored.

The lowest log number [1] contains the latest/most
recently saved data value; the highest log number [10]
contains the oldest data value.

If there is a trip on the VLT 6000 HVAC, it is possible
to see its cause, the time and possibly the values for
output current or output voltage.

11
t
o e

Descrlptuon of cho;ce .
Stated as an error code i |n WhICh the number refers to
atable in List of warnings and alarms.

The fault log is only reset after manual initialisation.
(See Manual initialisation).

616 Faultlog: Time
(F. LOG: TIME)
Value:

[index 1- -10] Hours: O - 130,000.0

. Function:
ThIS parameter makes it possubte to see the total
number of hours run in connection with the 10 latest
trips.
10 [1-1Q] log values are stored.
The lowest log number [1] contains the latest/most
recently saved data value, while the highest log
number [10] contains the oldest data value.

{ Description.of choice: “&. =

The fault log is only reset after manual |n|t|aI|sat|on
(See Manual initialisation).

617 Fault log: Value

(F LOG: VALUE)

| Valiie
(Index 1 - 10] Value 0 - 9999
{"Function:” I TR

n i |

This parameter makes it pos3|ble to see the value at
which a trip occurred. The unit of the value depends
on the alarm active in parameter 615 Fault log: Error
code.

* = factory setting. () =

| Descriptionof choice:
The fault log is only reset after manual |n|t|allsat|on
(See Manual initialisation).

618 Reset of kWh counter

[Vale: R

* No reset (DO NOT RESEI') 0]
Reset (RESET COUNTER) [1]

[Function;  ~ T

Reset to zero of parameter 602 kWh counter

| Description of choice: e T :
If Reset [1] has been selected and when the [OK] key
is pressed, the kWh counter of the VLT frequency
converter is reset. This parameter cannot be selected
via the serial port, RS 485.

NB!
When the [OK] key has been activated, the
reset has been carried out.

"

619 Reset of hours-run counter

(RESET RUN. HOUR)

Value e e
* No reset (DO NOT RESEI') 0]
Reset (RESET COUNTER) 1]

t Function: i B

Reset to zero of parameter 601 Hours run

If Reset [1] has been selected and when the [OK] key
is pressed, parameter 601 Hours-run is reset. This pa-
rameter cannot be selected via the serial port, RS
485, '

NB!
'l When the [OK] key has been activated, the
reset has been carried out.

display text [ ] = value for use in communication via serial communication port
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620 Operatlng mode (OPERATION MODE)

[ Value: -

|

* Normal functlon (NORMAL OPERATION) (0]
Function with de-activated inverter

(OPER. W/INVERT.DISAB) 1]

Control card test (CONTROL CARD TEST)  [2]

Initialisation (INITIALIZE) [3]
Functuon c T

In addition td ;fs normal funct:onm th|s parémeter can
be used for two different tests.
Furthermore, it is possible to reset to the default

factory settings for all Setups, except parameters 500
Address, 501 Baud rate, 600-605 Operating data and

615-617 Fault log.

Descnptlon of choice:

Normal function [0] is used for normal operat:on of the

motor.
Function with de-activated inverter [1] is selected if

control is desired over the influence of the control sig-

nal on the control card and its functions - without the

motor shaft running.

Control card [2] is selected if control of the analogue
and digital inputs, analogue and digital outputs, relay

outputs and the control voltage of +10 V is desired.

A test connector with internal connections is required

for this test.

The test connector for the Controf card [2] is set up as

follows:

connect 4-16-17-18-19-27-29-32-33;
connect 5-12;

connect 39-20-55;

connect 42 - 60;

connect 45-53-54.

Use the following procedure for the control card test:

1)
2)

Select Control card test.

Cut off the mains supply and wait for the light in
the display to go out.

Insert the test plug (see preceding column).
Connect to mains.

The VLT frequency converter expects the [OK] key
to be pressed (the test cannot be run without
LCP).

The VLT frequency converter automatically tests
the control card.

Remove the test connector and press the [OK] key
when the VLT frequency converter displays "TEST
COMPLETED".

Parameter 620 Operating mode is automatically
set to Normal function.

If the control card test fails, the VLT frequency conver-
ter will display "TEST FAILED". Replace the control
card.

Initialisation [3] is selected if the factory setting of the
unit is to be generated without resetting parameters
500 Address, 501 Baud rate, 600-605 Operating data
and 615-617 Fault log.

Procedure for initialisation:

Select Initialisation.

Press the [OK] key.

Cut off the mains supply and wait for the light in
the display to go out.

Connect to mains.

Initialisation of all parameters will be carried out in
all Setups with the exception of parameters 500
Address, 501 Baud rate, 600-605 Operating data
and 615-617 Fault log.

Manual initialisation is another option. (See Manual

[ 2 N
200000000 2 0 o &’E initialisation).
16 17 18 19 20 27 20 32 33 UES:
CRREgnoog oQls?
QP20 020222 @@
04 05 12 13 39 42 45 50 53 54 55 60|
? ;I 9 og l? o o o
* = factory setting. {) = display text [ ] = value for use in communication via serial communication port
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621 - 631 Nameplate
["Value: e v = g ‘ T B
Parameter Description Display text

No. Nameplate:

621 Unit type (DRIVE TYPE)

622 Power component (POWER SECTION)

623 VLT ordering no. (ORDERING NOQO)

624 Software version no. (SOFTWARE VERSION)

625 LCP identification no. (LCP ID NO.}

626 Database identification no. (PFARAM DB ID)

627 Power component identification no. (POWER UNIT DB ID)

628 Application option type {APPLIC. OPTION)

629 Application option ordering no. (APPLIC. ORDER NO)

630 Communication option type (COM. OPTION)

631 Communication option ordering no. (COM. ORDER NO) .
Function: " " """ Parameter 627 Nameplate: Power component
The main data for the unit can be read from identification no.:
parameters 621 to 631 Nameplate via the display or This gives the identification number of the database of
the serial communication port. the unit. Example: ID 1.15.

Description of choice: ~ Parameter 628 Nameplate: Applicatioh option
Parameter 621 Nameplate: Unit type: type: o o _
VLT type gives the unit size and mains voltage. This gives the type of application options fitted with
Example: VLT 6008 380-460 V. the VLT frequency converter.

Parameter 622 Nameplate: Power component: Parameter 629 Nameplate: Application option

This gives the type of power card fitted to the VLT ordering no.:

frequency converter. Example: STANDARD. This gives the ordering number for the application op-
tion.

Parameter 623 Nameplate: VLT ordering no.: o ]

This gives the ordering number for the VLT type in Parameter 630 Nameplate: Communication option ‘

question. Example: 1757805. type:
This gives the type of communication options fitted

Parameter 624 Nameplate: Software version no.: with the VLT frequency converter.

This gives the present software version number of the

unit. Example: V 1.00. Parameter 631 Nameplate: Communication option
ordering no.:

Parameter 625 Nameplate: LCP identification no.: This gives the ordering number for the communication

This gives the identification number of the LCP of the option.

unit. Example: ID 1.42 2 kB.

Parameter 626 Nameplate: Database identification

no.:

This gives the identification number of the software’s

database. Example: ID 1.14.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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NB! B Electrical installation of the relay card
": Parameters 700-711 for the relay card are only The relays are connected as shown below.
activated if a relay option card is installed in the
VLT 6000 HVAC. Relay 6-9:

Max. 240 V AC, 2 Amp.

Max. cross-section: 1.5mm2 (AWG 28-16).
Torque: 0.22 - 0.25 Nm.
Screw size: M2.

Function:

A-B make, A-C break |
|
|
|

This output activates a relay switch.

Relay outputs 6/7/8/9 can be used for showing status Relay 06 Relay 07
and warnings. The relay is activated when the condit-

ions for the relevant data values have been fuifilled.

Activation/deactivation can be programmed in

parameters 701/704/707/710 Relay 6/7/8/39, ON ! :
delay and parameters 702/705/708/711 Relay 6/7/8/
. 9, OFF delay.
e - - @ @ @ @ @ @

_Description of choice:
See data choice and connections in Relay outputs. ] | o o ] |

Value: ; !
0 - 600 sec. * 0 sec. L’ L’
D D D [74) D D

o))
=
S
Function: T | g
This parameter allows a delay of the cut-in time of 8A 8B 8C 9A 9B 9C 5)
relays 6/7/8/9 (terminals 1-2). 0 &0 8o o d o
DANFOSS Q

175HA442. 11

["Description of choice=:
Enter the required value.

L
%
L -

702 Relay 6, OFF delay (RELAY6 OFF DELAY) To achieve double isolation, the plastic foil must be
705 Relay 7, OFF delay (RELAY7 OFF DELAY)
708 Relay 8, OFF deiay (RELAY8 OFF DELAY)

mounted as shown in the drawing below.

i @ 1 PP
Functon: E
This parameter is used to delay the cut-out time of
relays 6/7/8/9 {terminals 1-2).

DANFOSS
175HA475.10

* = factory setting. () = display text [ } = value for use in communication via serial communication port
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B Status messages
Status messages appear in the 4th line of the display
- see example below.
The left part of the status line indicates the active type
of control of the VLT frequency converter.
The centre part of the status line indicates the active
reference.
The last part of the status line gives the present sta-
tus, e.g. "Running", "Stop" or "Stand by".

80.8% S.08A 2.15kU
. S?U P
- 4@, BHz"

AUTO |REMOTE UNNING
HAMD LGCAL STGOF

Auto mode (AUTO)

The VLT frequency converter is in Auto mode, i.e.
control is carried out via the control terminals and/or
serial communication. See also Auto start.

Hand mode (HAND)

The VLT frequency converter is in Hand mo