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MCT 10 Set=up Software 
MCT 10 Set-up Software SP306 Coronation Drive Danfoss VFD - SP306 Coronation Dve VFD Drives 070305 Wednesday, March 21, 2007 

Group Folder: SP306 Coronation Drive Danfoss VFD 

Drive Name: 1; VLT 6122380V -480V 
Connected Drive Information Database Information 

Drive Series: VLT 6000 VLT 6000 

Drive Type: 6122 380V-480V 6122 380V-480V 

SW Version: 2.61 2.6x 

Communication Opticin: None None 

Application Option: None None 

Drive Address: 1 

Driver Name: SerialCom 

Description 

Parameter Group: Operation and display 

ID Name Setui. 1 Setup 2 Unit 

001 Language English English 

002 Active setup Multi setup Multi setup 

003 Setup copy No copy No copy 

004 Lcp copy No copy No copy 

005 Custom readout 100.00 100.00 

006 Cust. read. unit 

007 Large readout Frequency [Hz] Frequency [Hz] 

008 Small readout 1 Reference [%] Reference [%] 

009 Small readout 2 Motor current [A] Motor current [A] 

010 Small readout 3 Power [kW] Power [kW] 

01 l Unit of loc ref Hz Hz 

012 Hand start bttn Enable Enable 

013 Stop button Enable Enable 

014 Auto start bttn Enable Enable 

015 Reset button Enable Enable 

016 Data change lock Not locked Not locked 

017 Power up action Auto restart Auto restart 

Parameter Group: Load and motor 

ID Name Setup 1 Setup 2 Unit 

100 Config. mode Open loop Open loop 

101 Vt charact. Aeo function Aeo function 

102 Motor power 68.00 68.00 kW 

103 Motor voltage 415 415 V 

104 Motor frequency 50 50 Hz 

105 Motor current 131.00 131.00 A 

106 Motor nom. speed 1476 1476 RPM 

107 Auto motor adapt No ama No ama 

108 Multim.startvolt . 11.3 11.3 V 

109 Resonance damp. 100 100 

110 High start torq. 0.0 0.0 s 

111 Start delay . 0.0 0.0 s 

112 Motor preheat Disable Disable 

113 Preheat dc curr. 50 .50 % 

114 Dc brake current 50 50 % 

115 Dc braking time 10.0 10.0 s 

116 Dc brake cut-in 0.0 0.0 Hz 

117 Mot.therm protec Etr trip 1 Etr trip 1 

118 Motor pwr fact 0.79 . 0.79 
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MCT 10 Set-up Software SP306 Coronation Drive Danfoss VFD - SP306 Coronation Dye VFD Drives 070305 Wednesday, March 21, 2007 

Parameter Group: References and limits 

ID- - -- -- - - Name -. . Setup 1 Setup 2 ' Linn 
200 Frequency range 0-120' hz 0-120.hz 
201 MM. frequency 0.0 0.0 Hz 
202 Max. frequency ' 50.0 50.0 ' Hz 
203 Reference site - : Linked to hand/auto Linked to hand/auto 
204 MM. reference 0.006 0.000 
205 Max. reference 50.000 50.000 
206 Ramp up time 30 30 

207 Ramp down time 30 30 

208 Autoramping Enable Enable 
209 Jog frequency 40.0 40.0 - Hz 

210 Ref. function External/preset External/preset 
211 Preset ref. 1 . 100.00 100.00 % 
212 - Preset ref. 2' .0.00 0.00 % 
213 Preset ref. 3 0.00. 0.00 % 
214 - Preset ref. 4 0.00' -0.00 % 

.215 ------.._- Curr limit motor 130.0 .130.0 A 

216 Freq bypass b.w.. 0 0 Hz 
217 Bypass.freq. 1 120.0 120.0 Hz. 
218 Bypass freq. 2 . 120.0 . 120.0 ' Hz 
219 Bypass freq. 3 ' 120.0 120.0 Hz 
220 Bypass freq. 4 120.0 120.0. Hz 
221 Warn. current to 0.0 0.0 A 
222 Warn, current hi ,94.7" 194.7 A 
223 Warn. freq. low . .0.0 HZ 

224 Warn. freq. high ' 120.0 . . . 120.0 Hz 
225 Warn, low ref. . ' -999,999.999 -999,999.999 . 

226 Warn, high ref. 999,999.999 999,999.999 . 

227 Warn. iowfdbk -999,999.999 -999,999.999 
228 Warn, high fdbk ' 999,999.999 ' 999,999.999 

Parameter Group: InPUts and outputs 
. 

ID Name Setup 1 Setup 2 ' . Unit 
300 Digital' input .16 Reset 

. 

Reset . 

301 ' Digital input 17 Freeze reference Freeze reference 
302 Digital input 18 Start Start 
303 Digital input 19 No operation . No operation 
304 Digital input 27 'Safety interlock Safety interlock 
305 Digital input 29 Preset ref. on No operation 
306 ' Digital input 32 Setup select lsb Setup select Isb 

307 Digital input 33 No operation No operation 
308 Ai [V] 53 funct. No operation Reference 
309 Ai 53 scale low 0.0 0.0 . ' V 
310 . Ai 53 scale high 10.0 10.0 . V 
311 Ai [V] 54 funct. Thermistor input Thermistor input 
312 Ai 54 scale low 0.0 0.0 V 

313 Ai54 scale high 10.0- 10.0 V 

314 Al [mA) 60 funct Reference No operation 
315 Ai 60 scale low 4.0 4.0 . mA 
316 Ai 60 scale high .20.0 20.0 mA . 

317 Live zero time 10 . 10 ' .s 
318 Live zero funct. No function No function 
319 Ao 42 function Out. freq. 4- 20 ma Out freq. 4- 20 ma 
320 Ao 42 puls scale 5000 5000 Hz 
321 . Ao 45 function Drive in auto mode Drive in auto mode 
322 Ao 45 puls scale 5000 5000 . Hz 
323 Relay 1 function Ready Ready 
324 Relayl cin'defay 0 0 . . s 

325 Relayl off delay 0 0 s 

326 Relay 2 fluiction Running Running 

Page: 2 of 8 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 15 of 391



MCT 10 Set-up Software SP306 Coronation Drive Danfoss VFD SP306 Coronation Dve VFD Drives 070305 Wednesday, March 21, 2007 

327 Pulse ref. max 5000 

328 Pulse fdbk. max. 25000 

Parameter Group: Special functions 

5000 

25000 

Hz 

Hz 

ID . Name Setup 1 Setup 2 Unit 
400 Reset function Manual reset .Manual reset 

401 . Autorestart time 10 10 s 

.402 Flying start Disable Disable : 

403 Sleep mode timer 301 301 s 

404 Sleep frequency 0.0 - 0.0 Hz 

405 Wakeup frequency -50.0 50.0 ' Hz 

406 Boost setpoint 100 t 00 

407 Switch freq. 3.5 3.5 kHz 

408 Noise reduction Asfm Asfm 
409 Funct low curr. Warning Warning 

410 Mains imbalance ' Trip Trip ' 

411 Funct. overtemp. Autoderate_wamirig Autoderate _yearning 

412 Overload delay 60 60 

413 Min. feedback 0.000 0.000 

414 Max.feedback 100.000 100.000 

415 Ref./fdbk. unit % %. 

416 Feedback cony. . Linear Linear 

417 2 feedback calc. Maximum MaximuM 
418 ' Setpoint 1 0.000 0.000 ' 

419 Sctpoint 2 0.000 0.000 

420 Pid nor/inv.ctrl Normal Normal 
421 Pid anti windup Enable Enable 

422 Pid start value 40.0 40.0 

423 Pid prop. gain 0.30 0.30.. 

424 Pid integr. time 9,999.00 9,999.00 

425 Pid diff. time 0.00 0.00 

426 Pid diff. gain 5.0 5.0 . 

427 Pid filter time 0.01 0.01 

Parameter Group: Serial communication 

ID Name Setup .1 Setup 2 

500 Protocol Fc Fc 

501 Address 1 1 

502 Baud rate 9600 baud 9600 baud 

503 ' Coasting Logic or Logic or 

504 Dc brake Logic or Logic or 

505 Start Logic or Logic or 

506 Reversing Digital input Digital input 

507 Select. setup Logic or Logic or 

508 Select. speed Logic or Logic or 

533 Displ.text linel 
534 Displ.text line2 

555 Bus time inter. 60 60 

556 Bus time funct_ No function No function 

560 N2 over.rel.time 65534 65534 

565 Fin time inter. 60 60 ' 

566 Fin time funct. No function No function 

570 M.bus par./frame No parity/ 1 stopbil Even / 1 stopbit 

571 M.bus com.time. 100 ' 100 

Parameter Group: Technical functions 

ID Name Seim 1 

618 Reset kwh count Do not reset 

Setup 2 

Do not reset 

Unit 

Unit 
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MCT 10 Set-up Software SP306 Coronation Drive Danfoss VFD - SP306 Coronation Dye VFD Drives 070305 Wednesday, March 21, 2007 

619 

620 

Reset run. hour 
Operation mode 

Do not reset 

Normal operation 

Do not reset 

Normal operation 
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MCT 10 Set-up Software SP306 Coronation Drive Danfoss VFD - SP306 Coronation Dve VFD Drives 070305 Wednesday, March 21, 2007 . 

Group Folder: SP306 Coronation Drive Danfoss VFD 

Drive Name: 2; VLT 6122 380V-480V 

Connected Drive Information Database Information 
Drive Series: VLT 6000 VLT 6000 
Drive Type: 6122 380V-480V 6122 380V-480V 
SW Version: 2:61 2.6x 
Communication Option:. None None 
Application Option: None None 
Drive Address: 2 

Driver Name: SerialCom 

Description 

Parameter Group: Operation and display 

ID Name Setup 1 Setup 2 

001 Language English English 

002 Active setup Multisetup Multi setup 

003 Setup copy . No copy No copy 
004 Lcp copy No copy No copy 
005 Custom readout 100.00 100.00 

006 Cust. read. Unit 

007 Large readout Frequency [Hz] Frequency [Hz] 

008 Small readout 1 Reference [%] Referencel%] 
009. Small readout 2- Motor current [A] Motor current [A] 

010 Small readout 3 Power [kW] . Power [kw] 

011 Unit of loc ref Hz Hz 

012 Hand start bttn Enable Enable 

013 . Stop button Enable :Enable 

014 -Auto start bttn Enable Enable 

015 Reset button Enable Enable 

016 Data change lock Not locked . Not locked 

. 017 Power up action Auto restart Auto restart 

Parameter Group: Load and motor 

Unit 

ID ' Name Setup 1 Setup 2 Unit.. 
100 Config. mode Open loop Open loop 

101 Vt charact. Aeo function Aeo function 

102 Motor power 68.00 68.00. kW 

103 Motor voltage 415 415 V 

104. Motor frequency 50 50 -Hz 

105 Motor current 131.00 131.00 A 

106 Motor nom. speed 1476 1480 RPM 

107 Auto motor adapt . No ama No ama 

108 Multim.startvolt 11.3. 11.3 V 

109 Resonance damp. 100 100 

110 High start torq. 0.0 0.0 

I l l Start delay 0.0 0.0 

112 Motor preheat Disable Disable 

113 Preheat dc curr. 50 50 . 

04 

114 Dc brake current 50 50 % 

115 Dc braking time 10.0 10.0 s ' 

116 Dc brake cut-in 0.0 0.0 Hz 

117 Mot.therm protec Etr trip I Etr trip 1 

118 Motor pwr fact 0.79 0.79 

Parameter Group: References and limits 

ID Name Setup 1 Setup 2 

200 Frequency range 0-120 hz 0-120 hz 

Unit 
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MCT 10 Set-up Software SP306 Coronation Drive Danfoss VFD - SP306 Coronation Dve VFD Drives 070305 Wednesday, March 21, 2007 

201 i Min. frequency 0.0 0.0 Hz 
202 Max. frequency 50.0 50.0 Hz 
203 Reference site Linked to hand/auto . Linked to hand/auto . 

204 MM. reference. 0.000 0.000 
205 Max. reference 50.000 50.000 
206 Ramp up time .30 . 30 '. s 

207 Ramp' down time 30 30. s 

208 Autoramping Enable Enable 
209 Jog frequency 40.0 - 40.0 
210 Ref. function Extemal/preset Extemal/Preset 
211 Preset ref. 1 loo.po . 100.00 . % 
212 Preset ref. 2 0.00 0.00 % - 

213 Preset ref. 3 - 0.00 0.00. % 
214 Preset ref. 4 . . 0.00 0.00 
215 Curr limit motor 130.0 130.0 A 
216' Freq bypass b.w.. - 0 . 0 ' Hz 
217 Bypass freq. 1 . .120.0 120.0 'Hz 
218. . Bypass freq. 2 .120.0 120.0 Hz 
2'19 Bypass 6-eq. 3 120.0 . 120.0 ' Hz 
220 Bypass freq. 4 120.0 120.0 Hz 
221 Warn. current lo ' 0.0 0.0 A 
222 Warn. current hi 194.7. 194.7 A 

223 . Warn, freq. low 0.0 0.0 Hz 
224 Warn. freq. high 120.0 120.0 Hz. 
*225 Warn. low ref. -999,999.999 -999,999.999 
226 ,' Warn. high ref. ' 999,999.999 999,999.999 
227 Warn. low.fdb lc* -999,999.999 -999,999.999 
228 Warn. high fdbk 999,999.999 999,999.999 

Parameter Group: Inputs and outputs 

ID Name Setup 1 Setup 2 - Unit 
300 Digital input 16 Reset Reset 
301 Digital input 17 Free.= reference Freeze reference 
302' Digital input 18 Start Start .. 
303 Digital input 19 No operation No operation 
304 Digital input 27 Safety interlock Safety interlock 

-.305 . Digital input 29 Preset ref. on No operation 
306 Digital input 32 Setup select lsb . Setup select lsb 

307 Digital input 33 No operation ' No operation 
308 Ai [V] 53 funct. No operation Reference 
309. Ai 53 scale low 0.0 . 0.0 V 

310 .. Ai 53 scale high 10.0 10.0. V 
311 Ai [V] 54 funct. Thermistor input Thermistor input 
312 Ai 54 scale low 0.0 0.0 - .' V 
313 Ai 54 scale high 10.0 10.0 
314 Ai [mA] 60 funct Reference No operation 
315 . Ai 60 scale low . 4.0 4.0 . MA 
316 Ai 60 scale high 20.0 . 20.0 mA 
31.7 Live zero time 10 . 10 s 

- 318 Live zero funct. No function No function ' 

319 Ao 42 function Out. freq. 4-.20 ma Out. freq. 4- 20 ma 
320 Ao 42 puls scale. 5000 5000 Hz 
321 Ao 45 function Drive in auto mode Drive in auto mode 
322 Ao 45 puls Scale 5000 5000 Hz 
323 Relay 1 function Ready Ready 
324 Relayl on delay 0 0 s . 

325 Relayl off delay 0 0 

326 'Relay 2 function Running Running 
327 Pulse ref. max 5000 5000 Hz 
328 Pulse fdbk. max. 25000 25000 ' Hz 
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MCT 10 Set-up Software SP306 Coronation Drive Danfoss VFD - SP306 Coronation Dve VFD Drives 070305 Wednesday, March 21, 2007 

Parameter Group: Special functions 

ID ---- Name - Setup 1 Setup 2 Unit 
400 Reset function Manual reset Manual reset 
401 Autorestart time 10 10 s 
402 Flying start Disable Disable 
403 Sleep Mode timer 301 301 s 

404 Sleep frequency 0.0 0.0 Hz 
405 Wakeup frequency 50.0 50.0 . . Hz 
406 Boost setpoiht 100 100 

407 Switch freq. 35 3.5 kHz 
408 Noise reduction Asfm Asfm 
409 Funct. low curt. Warning Warning 
410 Mains imbalance Trip Trip 
411 Funct. overtemp. Autoderate _waming Autoderate _warning 
412 Overload delay 60 60 s 

'413 Min. feedback 0.000 0.000 
414 Max. feedback 100.000. 100.000 

415 Ref./fdbk. unit % % 
416 Feedback cony. Linear Linear 
417 2 feedback talc. Maximum Maximum 
418 Setpoint 1 0.000 . 0.000 
419 Setpoint 2 0.000 0.000 
'420 Pid nor/inv.ctrl Normal Normal 
421 Pid anti windup Enable Enable 
422 Pid start value 40.0 40.0 Hz 
423 Pid prop. gain 0130 0.30 
424 Pid integr. time 9,999.00 9,999.00 s 

425 Pig dill. time 0.00 0.00 
426 Pid diff, gain 5.0 5.0 
427 Pid filter time 0.01 0.01 s 

Parameter Group: Serial communication 

ID Name ' Setup 1. Setup 2 
500 Protocol Fe Fc 

501 Address 2 2 

502 Baud rate 9600 baud 9600 baud 
503 Coasting Logic or Logic or 

504 De brake - Logic or Logic or 
505. Start Logic or Logic or 

506 Reversing Digital input Digital input 
507 Select. setup Logic or Logic or 

508 Select, speed Logic or Logic or 
533 Displ.text line' 
534 Displ.text line2 
555 Bus time inter. 60 60 

556 Bus time funct. ' No function No function 
560 N2 overseltime 65534 65534 
565 Fln time inter. 60 . 60 

566 Fln time funct. No function No function 
570 M.bus par./frame No parity/ 1 stopbit Even /1 stopbit 
571 M.bus coin.time. 100 100 

Parameter Group: Technical functions 

ID Name Setup 1 Setup 2 
618 Reset kwh count Do not reset Do not reset 
619 Reset run. hour Do not reset Do not reset 
620 Operation mode Normal operation Normal operation 

Unit 

ms 

Unit 
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VLT® 6000 HVAC Series 
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VLT® 6000 HVAC Series 

G 6000 HVAC 

Operating Instructions 
Software version: 3.2x 

CE 
These Operating Instructions can be used for all G 6000 
HVAC frequency converters with software version 3.2x. 
The software version number can be seen from parameter 
624. 

C c- 
CNi O 
CQn 
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VLT® 6000 HVAC Series 

The voltage of the frequency converter 
is dangerous whenever the equipment 
is connected to mains. Incorrect 

installation of the motor or the frequency converter 
may cause damage to the equipment, serious 
personal injury or death. 

Consequently, the instructions in this manual, 

as well as national and local rules and safety 

regulations, must be complied with. 

Safety regulations 
1. The frequency converter must be disconnected 

from mains if repair work is to be carried out. Check 

that the mains supply has been disconnected 
and that the necessary time has passed before 

removing motor and mains plugs. 

2. The [OFF/STOP] key on the control panel of 

the frequency converter does not disconnect 
the equipment from mains and is thus not to 

be used as a safety switch. 

3. Correct protective earthing of the equipment 

must be established, the user must be 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 included in . 

the factory setting. Parameter 117, Motor thermal 

protection default value is ETR trip 1. 

Note: The function is initialised at 1.0 x rated 

motor current and rated motor frequency (see 

parameter 117, Motor thermal protection). 

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

supply while the frequency converter is connected 
to mains. Check that the mains supply has been 

disconnected and that the necessary time has 

passed before removing motor and mains plugs. 

7. 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. 

8. Please note that the frequency converter has 

more voltage inputs than Li, L2 and 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. 

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. 

2. 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. 

3. A motor that has been stopped may start if faults 

occur in the electronics of the frequency converter, 

or if a temporary overload or a fault in the supply 
mains or the motor connection ceases. 

Use on isolated mains 
See section RFI Switch regarding use on isolated mains. 

It is important to follow the recommendations regarding 

installation on IT-mains, since sufficient protection 

of the complete installation must be observed. 

Not taking care using relevant monitoring devices 

for IT-mains may result in damage. 
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VLT® 6000 HVAC Series 

Warning: 
Touching the electrical parts may be fatal - even after the equipment has been 

disconnected from mains. 

Using VLT 6002 - 6005, 
Using VLT 6006 - 6062, 
Using VLT 6002 - 6005, 
Using VLT 6006 - 6072, 
Using VLT 6102 - 6352, 
Using VLT 6402 - 6602, 
Using VLT 6002 - 6006, 
Using VLT 6008 - 6027, 
Using VLT 6032 - 6072, 
Using VLT 6102 - 6402, 

Using VLT 6502 - 6652, 

200-240 V: Wait at 

200-240 V: Wait at 

380-460 V: Wait at 

380-460 V: Wait at 

380-460 V: Wait at 

380-460 V: Wait at 

525-600 V: Wait at 

525-600 V: Wait at 

525-600 V: Wait at 

525-600 V: Wait at 

525-600 V: Wait at 

least 4 minutes 
least 15 minutes 
least 4 minutes 
least 15 minutes 
least 20 minutes 
least 40 minutes 

least 4 minutes 
least 15 minutes 
least 30 minutes 
least 20 minutes 

least 30 minutes 
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VLT® 6000 HVAC Series 

Introduction to Operating Instructions 

These Operating Instructions are a tool intended for persons who are to install, operate and program the 
VLT 6000 HVAC. 
A VLT 6000 HVAC comes with Operating Instructions as well as 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 
Design Guide gives detailed information about VLT 6000 HVAC and 
HVAC installations, 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: 

Installation: 

Programming: 

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. 

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 installation of your VLT 6000 HVAC 

is EMC-correct. Furthermore, a list is given of mains and motor 
connections, together with a description of the control card terminals. 

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. 

Indicates a general warning 

I NB!: IV Indicates something to be noted by the reader 

Indicates a high-voltage warning 
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VLT® 6000 HVAC Series 

Available literature 
Below is a list of the literature available for VLT 

6000 HVAC. It must be noted that there may be 

deviations from one country to the next. 

Supplied with the unit: 

Please also refer to our web site http://drives.dan- 
foss.com for information about new literature. 

Operating instructions MG:61.AX.YY 
Quick Setup MG.60.CX.YY 
High Power Introduction Guide MI.90.JX.YY 

Communication with VLT 6000 HVAC: 

Profibus Manual M G .90. DX.YY 

Metasys N2 Manual MG.60.FX.YY 

Lon Works Manual MG.60.EX.YY 

Landis/Staefa Apogee FLN Manual MG.60.GX.YY 

Modbus RTU Manual MG.10.SX.YY 

Device Net Manual MG.50.HX.YY 

Instructions for VLT 6000 HVAC: 

LCP Remote Kit IP20 MI.56.AX.51 

LCP Remote Kit IP54 MI.56.GX.52 

LC-fitter MI.56.DX.51 

IP20 terminal cover MI.56.CX.51 

Various literature for VLT 6000 HVAC: 

Operating Instructions MG.60.AX.YY 
Design Guide MG.61.BX.YY 

Data sheet MD.60.AX.YY 
VLT 6000 HVAC Cascade Controller MG.60.IX.YY 

X = version number YY = language version 

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, optimum energy 

savings are guaranteed, since less energy is used with 

a 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 1.1-500 kW 

units with a unique design. 

IP 20 and IP 54 enclosures that can be mounted 

side by side. For power sizes 90kW ( 30kW 

for 200 V) IP 00 is also available. 

All unit types, except 525-600 V units, are available 

with an integral RFI filter, complying with EN 55011 

class Al in the case of a 150 m screened/armoured 
motor cable and EN 55011 class 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 (AEO). 

Automatic Motor Adaptation (AMA) ensures 

optimum motor utilisation. 

Integral PID regulator with option of connecting 
two feedback signals fin connection with zoning), 

as well as setting of two set-points. 
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VLT® 6000 HVAC Series 

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 deceleration. 
All standard units have three integral, serial protocols 
- RS 485 FC protocol, Johnson's Metasys N2 

and Landis/Staefa Apogee FLN. Communication 
option cards that can be connected are LonWorks, 
DeviceNet, Modbus RTU and Profibus. 

Control principle 
A frequency converter rectifies AC voltage from 

mains into DC voltage, after which this DC 

voltage is converted into a AC current with a 

variable amplitude and frequency. 

1 ; 2 

ti 

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

3 x 380 - 460 V AC, 50 / 60 Hz. 

3 x 525 - 600 V AC, 50 / 60 Hz. 

The motor is thus supplied with variable voltage and 
frequency, which enables infinitely variable speed 

control of three-phased, standard AC motors. 

3 6 
4 

5 

2. Rectifier 

A three-phase rectifier bridge that rectifies AC 

current into DC current. 

3. Intermediate circuit ' 

DC voltage = 1.35 x mains voltage M. 

4. Intermediate circuit coils 

Even out the intermediate circuit voltage and reduce 

the harmonic current feedback to the mains supply. 

7 

2 

5. Intermediate circuit capacitors 

Even out the intermediate circuit voltage. 

6. Inverter 

Converts DC voltage into variable AC voltage 

with a variable frequency. 

7. Motor voltage 

Variable AC voltage, 0-100% 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. 
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VLT® 6000 HVAC Series 

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 (AEO), 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 (AEO), 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 times. 

The figure on the right illustrates the working 
range of the AEO function, within which energy 

optimization is enabled. 

1.00 

OAS 

0 

0.60 

0.25 

OA 0.2 03 0.4 0.5 0.6 0.7 OA OA 
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 frequency converter will quickly adjust itself. 

Advantages of the AEO function 

Automatic energy optimization 

Compensation if an oversize motor is used 

AEO matches operations to daily or 

seasonal fluctuations 

Energy savings in a constant air volume system 

Compensation in the oversynchronous 

working range 

Reduces acoustic motor noise 
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VLT® 6000 HVAC Series 

Example of application - Speed control of 
fan in ventilation system 
The AHU installation is able to distribute air throughout 
the building or to one or several parts of a building. 

Normally, an AHU installation consists of a fan and 

a motor that supply air, a fan scroll and a duct 
system with filters. If centralised air distribution is 

applied, the efficiency of the installation will increase 

and major energy savings can be made. 

A VLT 6000 HVAC enables excellent control and 

monitoring, thereby ensuring perfect conditions 
in the building at all times. 

Set the following parameters: 

This example shows an application with Run permissive, 
warning against no load and warning for filter change. 
The Run permissive function ensures that the frequency 
converter will not start the motor until the discharge 

damper has opened. If the V-belt to the fan breaks 

and if the filter is to be changed, this application 
will also give a warning on an output. 

12 

16 

18 

27 

39 

42 

Run permissive 

foul > fHICH 
Change filter 

Warning 
Broken V-belt 

175HA401.II 

Start comp. 
oklive Damper 

motor 
Damper 

J 

Par. 100 
Par. 221 

Par. 224 
Par. 300 
Par. 302 
Par. 308 
Par. 309 
Par. 310 
Par. 319 
Par. 323 
Par. 326 
Par. 409 

Configuration 
Warning: Low current, Iww 
Warning: High frequency, f HIGH 

Terminal 16 Digital inputs 
Terminal 18 Digital inputs 
Terminal 53, analogue input voltage 
Terminal 53, min. scaling 
Terminal 53, max. scaling 
Output 
Relay -1 

Relay 2 

Function at no load 

Open loop [0] 

Depends on unit 

Run permissive 181 

Start [1] 

Reference 111 

0 v 
10 v 

Output frequency greater than fHIGH par. 224 
Start command active [27] 
Alarm or warning [12] 
Warning [1] 
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VLT® 6000 HVAC Series 

Example of application - Constant pressure 
regulation in water supply system 
The demand for water from waterworks varies 

considerably during the course of a day. In the night, 
practically no water is used, while in the morning 

and in the evening the consumption is high. In order 
to maintain a suitable pressure in the water supply 
lines in relation to the current demand, the water 

supply pumps are equipped with speed control. 

The use of frequency converters enables the energy 

consumed by the pumps to be kept at a minimum, 

while optimizing the water supply to consumers. 

Set the following parameters: 
Par. 100 
Par. 205 
Par. 302 
Par. 314 
Par. 315 
Par. 316 
Par. 403 
Par. 404 
Par. 405 
Par. 406 
Par. 413 
Par. 414 
Par. 415 
Par. 418 
Par. 420 
Par. 423 
Par. 424 
Par. 427 

A VLT 6000 HVAC with its integral PID controller 

ensures simple and quick installation. For example, 

an IP54 unit can be mounted close to the pump on 

the wall and the existing line cables can be used as 

mains supply to the frequency converter. A Pressure 

transmitter (e.g. Danfoss MBS 33 0-10) bar can 

be fitted a couples of metres from the joint outlet 

point from the waterworks to obtain closed loop 

regulation. Darifoss MBS 33 is a two-wire transmitter 
(4-20 mA) that can be powered directly from a VLT 

6000 HVAC. The required setpoint (e.g. 5 bar) can 
be set locally in parameter 418 Setpoint 1. 

LI 
L2 

L3 
N 

PE 

F11 [ 

-111 
91 92 93 95 

12 0 

27 0 

LI L2 L3 PE 
18 0 

39 0 

V LT6000 
1- 55 0 

U V W PE 

96 97 98 99 
0 0 0 

60 

Danfoss 
MBS 33 

0-10 bar 

Configuration 
Maximum reference 
Terminal 18 Digital inputs 
Terminal 60, analog input current 
Terminal 60, min. scaling 
Terminal 60, max. scaling 
Sleep mode timer 
Sleep frequency 
Wake-up frequency 
Boost setpoint 
Minimum feedback 
Maximum feedback 
Process units 
Setpoint 1 

PID normaVinverse control 
PID proportional gain 
PID integration time 
PID low pass filter 

Closed loop [1] 

10 bar 
Start [1] 

Feedback signal [2] 

4 mA 
20 mA 
10 sec. 
15 Hz 

20 Hz 

'125% 
0 

10 bar 
Bar [16] 
5 bar 
Normal 
0.5-1.0 
3-10 
0.5-1.5 
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VLT® 6000 HVAC Series 

Fire mode 

NBI: 

10 
Please note the frequency converter is 

only one component of the HVAC system. 

Correct function of Fire Mode depends on the 

correct design and selection of system components. 

Ventilation systems working in life safety applications 

have to be approved by the local fire Authorities. 

Non-interruption of the frequency converter 
due to Fire Mode operation may cause over 
pressure and result in damage to HVAC system 
and components, including dampers and air 
ducts. The frequency converter itself may be 

damaged and it may cause damage or fire. 
Danfoss AIS accepts no responsibility for errors, 
malfunctions personal injury or any damage to 
the frequency converter itself or components 
herein, HVAC systems and components herein or 
other property when the frequency converter has 
been programmed for Fire Mode. In no event shall 
Dan foss be liable to the end user or any other party 
for any direct or indirect, special or consequential 
damage or loss suffered by such party, which has 
occurred due to the frequency converter being 
programmed and operated in Fire Mode 

The Fire Mode function is made to ensure the VLT 

6000 can run without interruption. This means most 

alarms and warnings will not cause a trip and trip 

lock is disabled. This is useful in case of fire or other 

emergencies. Until the motor wires or the frequency 

converter itself are destroyed every attempt is made 

to keep running. A warning will flash when these 

limits have been exceeded. If the warning still flashes 

after a power cycle please contact your local Danfoss 

supplier. In the following is a table to show the alarms 

and when the frequency converter changes state 

depending on selection in parameter 430. Trip and 

lock ([0] in parameter 430) are valid in normal operation 

mode. Fire Mode trip and reset ([1] or [2] in parameter 

430) means that a reset is automatically performed 
without the need of manual resetting. Go to Fire ' 

Mode bypass ([3] in parameter 430) is valid in case 

one of the mentioned alarms causes a trip. After the 

in parameter 432 selected time delay has passed an 

output is set. This output is programmed in parameter 

319, 321, 323 or 326. If a relay option is fitted it can 

also be selected in parameter 700, 703, 706 or 709. 

In parameter 300 and 301 it can be selected if the 

logic, for the Fire Mode activation, shall be active high 

or low. Please note parameter 430 must be different 

to [0] for the Fire Mode to be enabled. 

To be able to use Fire Mode please also note that 
input 27 must be "high" and no coast bit present via 

fieldbus. To ensure that no coast can interrupt Fire 

Mode via fieldbus please select Digital Input [0] in par. 

503. Then coasting via fieldbus disabled. 
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VLT® 6000 HVAC Series 

No. Description TRIP 
[0] 

LOCK 
[0] 

FIRE MODE 
Trip & reset 

[1], [2] 

Go to 
FIRE MODE 
BYPASS [3] 

2 Live zero fault 
(LIVE ZERO ERROR) 

X 

4 Mains imbalance 
(MAINS IMBALANCE) 

x x 
- 

x 

7 Overvoltage 
(DC LINK OVERVOLT) 

x 

8 Undervoltage 
(DC LINK UNDERVOLT) 

x 

' 9 Inverter overloaded 
(INVERTER TIME) 

x 

10 Motor overloaded 
(MOTOR TIME) 

x 

11 Motor thermistor(MOTOR 
THERMISTOR) 

x 

12 Current limit 

(CURRENT LIMIT) 

x 

13 Overcurrent 
(OVERCURRENT) 

x x x x 

14 Earth fault 
(EARTH FAULT) 

x x x x 

15 Switch mode fault 
(SWITCH MODE FAULT) 

x x x x 

16 Short-circuit 
(CURR.SHORT CIRCUIT) 

x x x x 

17 Serial communication timeout 
(STD BUSTIMEOUT) 

x 

18 HPFB bus timeout . 

(HPFB TIMEOUT) 

x 

22 Auto- optimation fault 
(AMA FAULT) 

x 

29 Heat-sink temperature too 
high 
(HEAT SINK OVER-TEMP.) 

x x x 

30 Motor phase U missing 

(MISSING MOT.PHASE U) 

x 

31 Motor phase V missing 

(MISSING MOT.PHASE 

x 

32 Motor phase W missing 

(MISSING MOT.PHASE W) 

x 

34 HPFB communication fault 

(HPFB TIMEOUT) 

x 

37 Inverter fault (GATE DRIVE 

FAULT) . 

x x x x 

60 Safety stop 
(EXTERNAL FAULT) 

x 

63 Output current low 
(I MOTOR < I LOW) 

x 

80 Fire mode was active 
(FIRE MODE WAS ACTIVE) 

x 

99 Unknown fault 
(UNKNOWN FAULT) 

x x 

14 MG.61.A6.02 - VLT is a registered Danfoss trademark 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 37 of 391



VLT® 6000 HVAC Series 

CE labelling 
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 relevant 

EU directives. The CE label says nothing about the 

specifications or quality of the product. Frequency 

converters are regulated by three EU directives: 

The machinery directive (98/37/EEC) 
All machines with critical moving parts are covered 

by the machinery directive, which came into force 

on 1 January 1995. Since a frequency converter is 

largely electrical, it does not fall under the machinery 

directive. However, if a frequericy converter is supplied 

for use in a machine, we provide information on safety 

aspects relating to the frequency converter. We do 

this by means of a manufacturer's declaration. 

The low-voltage directive (73/23/EEC) 
Frequency converters must be CE labelled in 

accordance with the low-voltage directive, which came 

into force on 1 January 1997. The directive applies to 
all electrical equipment and appliances used in the 50 - 

1000 Volt AC and the 75 - 1500 Volt DC voltage ranges. 

Danfoss CE labels in accordance with the directive and 

issues a declaration of conformity upon request. 

The EMC directive (89/336/EEC) 
EMC is short for electromagnetic compatibility. The 

presence of electromagnetic compatibility means 
that the mutual interference between different 

components/appliances is so small that the functioning 
of the appliances is not affected. 

The EMC directive came into force on 1 January 1996. 
Danfoss CE labels in accordance with the directive and 
issues a declaration of conformity Upon request. In 

order that EMC-correct installation can be carried out, 
this manual gives detailed instructions for installation. In 

addition, we specify the standards which our different 
products comply with. We offer the filters that can be 

seen from the specifications and provide other types of 
assistance to ensure the optimum EMC result. 

In the great majority of cases, the frequency converter 

is used by professionals of the trade as a complex 
component forming part of a larger appliance, system 

or installation. It must be noted that the responsibility 

for the final EMC properties of the appliance, system 

or installation rests with the installer. 

NOTE: VLT 6001-6072, 525-600 V are not CE labelled. 

PC software and serial communication 
Danfoss offers various options for serial communication. 

Using serial communication, it is possible to monitor, 

program and control one or, several frequency 
converters from a centrally located computer. 
All VLT 6000 HVAC units have a RS 485 port as 

standard with a choice of four protocols. The protocols 

selectable in parameter 500 Protocols are: 

FC protocol 

Johnson Controls Metasys N2 

Landis/Staefa Apogee FLN 

Modbus RTU 

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 

media can be used. Danfoss offers the following 

option cards for communication: 
Profibus 

LonWorks 

DeviceNet 

Information on the installation of various options 
is not included in this manual. 

Using the RS 485 port enables communication, e.g. 

with a PC. A Windows TM program, called MCT 10, is 

available for this purpose. It can be used to monitor, 

program and control one or several VLT 6000 HVAC 

units. For further information, see the Design Guide 

for VLT 6000 HVAC or contact Danfoss. 

500-566 Serial communication 

NB!: 
Information on the use of RS-485 serial 

interface is not included in this manual. For 

further information, see the Design Guide for 
VLT 6000 HVAC or contact Danfoss. 
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VLT® 6000 HVAC Series 

Unpacking and ordering a VLT frequency converter 
If you are in doubt as to which frequency converter 
you have received and which options it contains, 
use the following to find out. 

Type code ordering number string 
On the basis of your order, the frequency converter is 

given an ordering number that can be seen from the 

nameplate on the unit. The number may look as follows: 
VLT-6008-H-T4-B20-R3-DL-F10-A00-CO 
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 RFI filter, classes A & B (R3). The 

frequency converter features a control unit (DL) with a 

PROFIBUS option card (F10). No option card (A00) 

and no conformal coating (CO) Character no. 8 (H) 
indicates the application range of the unit: H = HVAC. 

IP. 00: This enclosure is only available for the larger 

power sizes of the VLT 6000 HVAC series. It is 

recommended for installation in standard cabinets. 

IP 20 Bookstyle: This enclosure is designed for 

cabinet installation. It takes up a minimum of 

space and can be fitted side-by-side without 

installation of extra cooling equipment. 
IP 20/NEMA 1: This enclosure is used as standard 
enclosure for VLT 6000 HVAC. It is ideal for 
cabinet installation in areas where a high degree 

of protection is required. This enclose also 

permits side-by-side installation. 

IP 54: This enclosure can be fitted direct to the 
wall. Cabinets. are not required. IP 54 units can 

also be installed side-by-side. 

Hardware variant 
The units in the programme are available in the 
following hardware variants: 
ST: Standard unit with or without control unit. 

Without DC terminals, except for 
VLT 6042-6062, 200-240 V 

VLT 6016-6072, 525-600 V 
SL: Standard unit with DC terminals. 
EX: Extended unit with control unit, DC terminals, 

connection of external 24 V DC supply for 
back-up of control PCB. 

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

PF: Standard unit with 24 V DC supply for back-up 
of control PCB and built-in main'fuses. No DC 
terminals. 

PS: Standard unit with 24 V DC supply for back-up 
of control PCB. No DC terminals. 

PD: Standard unit with 24 V DC supply for back-up 
of control PCB, built-in main fuses and 
disconnect. No DC terminals. 

RFI filter 
Bookstyle units always come with an integral RFI 

filter that complies with EN 55011-B with 20 m 
screened/armoured motor cable and EN 55011-Al 
with 150 m screened/armoured motor cable. Units 
for 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 always supplied with an 

integral class Al & B filter. Units for higher motor 
power than these (3.0 and 7.5 kW, respectively) can 
be ordered either with or without an RFI filter. 

Control unit (keypad and display) 
All types of units in the programme, except for 
IP21 VLT 6402-6602, 380-460 V, VLT 6502-6652, 
525-600 V and IP 54 units, can be ordered either 
with or without the control unit. IP 54 units always 
come with a control unit. All types of units in the 
programme are available with built-in application 
options including a relay card with four relays or a 

cascade controller card. 

Conformal Coating 
All types of units in the programme are available with 
or without conformal coating of the PCB. 
VLT 6402-6602, 380-460 V and VLT 6102-6652, 
525-600 V are only available coated. 

16 MG.61.A6.02 - VLT is a registered Danfoss trademark 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 39 of 391



VLT' 6000 HVAC Series 

200-240 V 

Typecode 

Position in string 

T2 

9-10 

COO 

11-13 

B20 

11-13 

C20 

11-13 

CN1 

11-13 

CM 
11-13 

ST 

14-15 

SL 

14-15 

RO 

16-17 

R1 

16-17 

R3 

16-17 
1.1 kW/1.5 HP 6002 X X X X 
1.5 kW/2.0 HP 6003 X X X X X 

2.2 kW/3.0 HP 6004 X X X X X 

3.0 kW/4.0 HP 6005 X X X X X 

4.0 kW/5.0 HP 6006 X X X X X X 
5.5 kW/7.5 HP 6008 X X X X X X 

7.5 kW/10 HP 6011 X X. X X X X 

11 kW/15 HP 6016 X X X X X X 
15 kW/20 HP 6022 X X X X X X 

18.5 kW/25 HP 6027 X X X X X X 

22 kW/30 HP 6032 X X X X X X 

30 kW/40 HP 6042 X X X X X X 
37 kW/50 HP 6052 X X X X X X 

45 kW/60 HP 6062 X X X X X X 

380-460 V 

Typecode 

Position in string 

T4 

9-10 

COO 

11-13 

B20 

11-1a 

C20 CN1 

ii-ia 11-15 

C54 

11-13 

ST 

14-1E. 

SL 

14-1E. 

EX 

14-15 

DX 

14-1E. 

PS 

14-1 

PD 

14-15 

PF 

14- 1516 
RO 

-1; 

R1 

16-17 

R3 

16-17 
1.1 kW/1.5 HP 6002 X X X X X 

1.5 kW/2.0 HP 6003 X X X X X 

2.2 kW/3.0 HP 6004 X X X X X 

3.0 kW/4.0 HP 6005 X X X X X 

4.0 kW/5 0 HP 6006 X X X X X 

5.5 kW/7.5 HP 6008 X X X X X 

7.5 kW/10 HP 6011 X X X X X 

11 kW/15 HP 6016 X X X X X X 

15 kW/20 HP 6022 X X X X X X 

18.5 kW/25 HP 6027 X X X ' X X X 

22 kW/30 HP 6032 X X X X X X 

30 kW/40 HP 6042 X X X X X X 

37 kW/50 HP 6052 X X X X X X 

45 kW/60 HP 6062 X X X X X X 

55 kW/75 HP 6072 X X X X X X 

75 kW/100 HP 6102 X X X X X X 

90 kW/125 HP 6122 X X X X X 

110 kW/150 HP 6152 X X X X X X X X X X 

132 kW/200 HP 6172 X X X X X X X X X X X 

160 kW/250 HP 6222 X X X X X X X X X X X 
200 kW/300 HP 6272 X X X X X X X X X X X 

250 kW/350 HP 6352 X X X X X X X X X X X 

315 kW/450 HP 6402 X X X X X X X X X X X 

355 kW/500 HP 6502 X X ' X X X X X X X X X 

400 kW/550 HP 6552 X X- X X X X X X X X X 

450 kW/600 HP 6602 

Voltage 

T2: 200-240 VAC 

T4: 380-460 VAC 

Enclosure 

COO: Compact IP 00 

B20: Bookstyle IP 20 

C20: Compact IP 20 

CN1: Compact NEMA 1 

C54: Compact IP. 54 

Hardware variant 

ST: Standard 

SL: Standard with DC terminals 

EX: Extended with 24 V supply and DC terminals 

DX: Extended with 24 V supply, DC terminals, 

disconnect and fuse 

PS: Standard with 24 V supply 

PD: Standard with 24 V supply fuse and disconnect 

PF: Standard with 24 V supply and fuse 

RFI fitter 

RO: Without filter 

R1: Class Al filter 

R3: Class Al and B filter 
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VLT® 6000 HVAC Series 

NI31: 

NEMA 1 exceeds IP 20 

525-600 V 

Typecode 

Position in string 

T6 

9-10 

COO 

11-13 

C20 

11-13 

CN1 

11-13 

ST 

_14-15 

RO 

16-17 
1.1 kW/1.5 HP 6002 X X X X 

1.5 kW/2.0 HP 6003 X . X X X 

2.2 kW/3.0 HP 6004 X X X X 

3.0 kW/4.0 HP 6005 X X X X 

4.0 kW/5.0 HP 6006 X X X X 

5.5 kW/7.5 HP 6008 X X X X 

7.5 kW/10 HP 6011 X X X X 

11 kW/15 HP 6016 X X X 

15 kW/20 HP 6022 X X 

18.5 kW/25 HP 6027 X X X 

22 kW/30 HP 6032 X X 

30 kW/40 HP 6042 X X X 

37 kW/50 HP 6052 X X 

45 kW/60 HP 6062 X X X 

55 kW/75 HP 6072 X X 

VLT 6102-6652, 525-600 V 

Typecode 

Position in string 

T6 

9-10 

COO 

11-13 

CN1 

11-13 

CM 

11-13 

ST 

14-15 

EX 

14-15 

DX 

14-15 

PS 

14-15 

PD 

14-15 

PF 

14-15 

RO 

16-17 

R1 

16-171) 

75 kW / 100 HP 6102 X X X X X X X X X X X 

90 kW / 125 HP 6122 X X X X X X X .X X X X 

110 kW / 150 HP 6152 X X X X X X X X X X X 

132 kW / 200 HP 6172 -X X X X X X X X X X X 

160 kW / 250 HP 6222 X X X X X X X X X X X 

200 kW / 300 HP 6272 X X X X X X X X X X X 

250 kW / 350 HP 6352 X X X X X X X X X X X 

315 kW /.400 HP 6402 X X X X X _ X _ X X X 

400 kW / 500 HP 6502 X X X X X X X X X X 

450 kW / 600 HP 6602 X X X X X X X X X X 

500 kW / 650 HP 6652 X X . X X X X X X X X 

1) F11 is not available with DX, PF, PD options. I N131: 

114 NEMA 1 exceeds IP 20 

Voltage Hardware variant PD: Standard with 24 V supply, fuse and disconnect 

T6: 525-600 VAC ST: Standard PF: Standard with 24 V supply and fuse 

Enclosure EX: Extended with 24 V supply and DC terminals RFI filter 

COO: Compact P 00 DX: Extended with 24 V supply DC terminals, RO: Without filter 

C20: Compact P 20 disconnect and fuse R1: Class Al fitter 

CN1: Compact NEMA 1 PS: Standard with 24 V supply 

C54: Compact P 54 
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VLT® 6000 HVAC Series 

Optional selections, 200-600 V 

Display Position: 18-19 
D01) Without LCP 
DL With LCP 

Fieldbus option Position: 2Q-22 
F00 No options 
F10 Profibus DP V1 

F13 Profibus FMS 
F30 DeviceNet 
F40 LonWorks free topology 
F41 LonWorks 78 kBos 
F42 LonWorks 1.25 MBos 

Application option Position: 23-25 
A00 No options 
A312) Relay card 4 relays 

A32 Cascade Controller 
A40 Real Time Clock 
Coating Position: 26-27 
CO3) No coating 
C1 . With coating 

1) Not available with enclosure compact IP 54 

2) Not available with fieldbus options (Fxx) 

3) Not available for power sizes' from 6402 to 6602, 380-460 V and 

6102-6652, 525-600 V 
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VLT® 6000 HVAC Series 

Ordering form 

VLT 
Poster sizes 
we. 600s 

6 -H-T -R -D 

range 
6002 

Mains voltage 6003 
6004 T2 
6005 T4 
6006 T6 
6008 
6011 Enclosure 

6016 820 
6022 COO 
6027 
6032 C20 

6042 C54 

6052 CN 

6062 
6072 Hardware variant 
6102 ST 
6122 SL 
6152 
6172 

PS 

6222 PD 
6272 PF 
6352 EX 
6402 DX 
6502 
6552 RFi filter 
6602 RO 
6652 R1 

R3 

Display unil (LCP) 

DO 
DL 

No. units of 
this type 

Required 
delivery date 

Ordered by: 

Dote: 
Take o copy of the ordering forms. 
Fill them in and send or fox your 
order to the nearest office of the 
Donfoss soles orgonisotion 

rieldbus option card 
F00 
F10 
F13 
F30 
F40 
F41 
F42 

Application option card 

A00 
A31 
A32 
A40 

Cooling 
CO 
C1 
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VLT® 6000 HVAC Series 

Mains supply (L1, L2, L3) 

Mains supply (L1, L2, L3): 

Supply voltage 200-240 V units 

Supply voltage 380-460 V units 
Supply voltage 525-600 V units 

Supply frequency 

Max. imbalance of supply voltage: 

3 x 200/208/220/230/240 V ±10% 
3 x 380/400/415/440/460 V ±10% 

3 x 525/550/575/600 V ±10% 
48-62 Hz ± 1% 

VLT 6002-6011, 380-460 V and 525-600 V and VLT 6002-6005, 200-240 V ±2.0% of rated supply voltage 

VLT 6016-6072, 380-460 V and 525-600 V and VLT 6006-6032, 200-240 V ±1.5% of rated supply voltage 

VLT 6102-6602, 380-460 V and VLT 6042-6062, 200-240 V ±3.0% of rated supply voltage 

VLT 6102-6652, 525-600 V ±3% of rated supply voltage 

True Power factor (X) 0.90 nominal at rated load 

Displacement Power Factor (cos. cp) near unity (>0.98) 

No. of switches on supply input L1, L2, L3 approx. 1 time/2 min. 

Max. short-circuit current 100.000 A 

VLT output data (U, V, W): 

Output voltage 0-100% of supply voltage 

Output frequency: 
Output frequency 6002-6032, 200-240V 0-120 Hz, 0-1000 Hz 

Output frequency 6042-6062, 200-240V 0-120 Hz, 0-450 Hz 

Output frequency 6002-6062, 380-460V 0-120 Hz, 0-1000 Hz 

Output frequency 6072-6602, 380-460V 0-120 Hz, 0-450 Hz 

Output frequency 6002-6016, 525-600V 0-120 Hz, 0-1000 Hz 

Output frequency 6022-6062, 525-600V - 0-120 Hz, 0-450 Hz 

Output frequency 6072, 525-600V 0-120 Hz, 0-450 Hz 

Output frequency 6102-6352, 525-600V 0-132 Hz, 0-200 Hz 

Output frequency 6402-6652, 525-600V 0-132 Hz, 0-150 Hz 

Rated motor voltage, 200-240 V units 200/208/220/230/240 V 

Rated motor voltage, 380-460 V units 380/400/415/440/460 V 

Rated motor voltage, 525-600 V units 525/550/575 V 

Rated motor frequency 50/60 Hz 

Switching on output Unlimited 

Ramp times 1 - 3600 sec. 

Torque characteristics: 

Starting torque 110% for 1 min. 

Starting torque (parameter 110 High break-away torque) Max. torque: 160% for 0.5 sec. 

Acceleration torque 100% 

Overload torque 110% 
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VLT® 6000 HVAC Series 

Control card, digital inputs: 

Number of programmable digital inputs 8 

Terminal nos. 16, 17, 18, 19, 27, 29, 32, 33 
Voltage level 0-24 V DC (PNP positive logics) 

Voltage level, logical '0' < 5 V DC 

Voltage level, lOgical '1' >10 V DC 

Maximum voltage on input . 28 V DC 

Input resistance, Ri 2 k 

Scanning time per input 3 msec. 
Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (PELF. 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/thermistor inputs 2 

Terminal nos. 53, 54 

Voltage level 0 - 10 V DC (scalable) 

Input resistance, Ri approx. 10 k 

No. of programmable analogue current inputs 1 

Terminal no ground. 55 

Current range 0/4 - 20 mA (scalable) 

Input resistance, Ri 200 
Resolution 10 bit + sign 

Accuracy on input Max. error 1% of full scale 

Scanning time per input 3 msec. 
Reliable galvanic isolation: All analogue inputs are galvanically isolated from the supply 
voltage (PELF) and other high-voltage terminals. 

Control card, pulse input: 

No. of programmable pulse inputs 3 

Terminal nos. 17, 29, 33 

Max. frequency on terminal 17 5 kHz 

Max. frequency on terminals 29, 33 20 kHz (PNP open collector) 

Max. frequency on terminals 29, 33 65 kHz (Push-pull) 

Voltage level 0-24 V DC (PNP positive logics) 

Voltage level, logical '0' < 5 V DC 

Voltage level, logical '1' >10 V DC 

Maximum voltage on input 28 V DC 
input rpqictanrp, Ri 2 k 

Scanning time per input 3 msec. 
Resolution 10 bit + sign 

Accuracy (100-1 kHz), terminals 17, 29, 33 Max. error: 0.5% of full scale 

Accuracy (1-5 kHz), terminal 17 Max. error: 0.1% of full scale 

Accuracy (1-65 kHz), terminals 29, 33 Max. error: 0.1% of full scale 

Reliable galvanic isolation: All pulse 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, digitaVpulse and analogue outputs: 

No. of programmable digital and analogue outputs 2 

Terminal nos. 42, 45 
Voltage level at digitaVpulse output 0 - 24 V DC 

Minimum load to ground (terminal 39) at digitaVpulse output 600 
Frequency ranges (digital output used as pulse output) 0-32 kHz 
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VLT® 6000 HVAC Series 

Current range at analogue output 0/4 - 20 mA 

Maximum load to ground (terminal 39) at analogue output 500 
Accuracy of analogue output Max. error: 1.5% of full scale 

Resolution on analogue output. 8 bit 
Reliable galvanic isolation: All digital and analogue outputs are galvanically isolated from the 

supply voltage (PELF and other high-voltage terminals. 

Control card, 24 V DC supply: 

Terminal nos. 12, 13 

Max. load 200 mA 

Terminal nos. ground 20, 39 

Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply voltage 

(PELV), but has the same potential as the analogue outputs. 

Control card, RS 485 serial communication: 

Terminal nos. 68 (TX+, RX+), 69 (TX-, RX-) 

Reliable galvanic isolation: Full galvanic isolation (PELT/). 

Relay outputs:1) 

No. of programmable relay outputs 2 ' 

Terminal nos., control card (resistive load only) 4-5 (make) 

Max. terminal load (AC1) on 4-5, control card 50 V AC, 1 A, 50 VA 

Max. terminal load (DC1 (IEC 947)) on 4-5, control card 25 V DC, 2 A / 50 V DC, 1. A, 50 W 

Max. terminal load (DC1) on 4-5, control card for UL/cUL applications 30 V AC, 1 A / 42.5 V DC, 1A 

Terminal nos., power card (resistive and inductive load) 1-3 (break), 1-2 (make) 

Max. terminal load (AC1) on 1-3, 1-2, power card 250 V AC, 2 A, 500 VA 

Max. terminal load (DC1 (IEC 947)) on 1-3, 1-2, power card 25 V DC, 2 A / 50 V DC, 1A, 50 W 

Min. terminal load (AC/DC) on 1-3, 1-2, power card 24 V DC, 10 mA / 24 V AC, 100 mA 

1) Rated values for up to 300,000 operations. 
At inductive loads the number of operations are reduced by 50%, alternatively the current can be reduced by 

50%,.thus the 300,000 operations are maintained. 

External 24 Volt DC supply (only available with VLT 6152-6602, 380-460 V): 

Terminal nos. 35, 36 

Voltage range 24 V DC ±15% (max. 37 V DC for 10 sec.) 

Max. voltage ripple 2 V DC 

Power consumption 15 W - 50 W (50 W for start-up, 20 msec.) 

Min. pre-fuse 6 Amp 
Reliable galvanic isolation: Full galvanic isolation if the external 24 V DC supply is also of the PELV type. 

Cable lengths and cross-sections: 

Max. motor cable length, screened cable 150 m 

Max. motor cable length, unscreened cable 300 m 

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

Max. motor cable length, screened cable VLT 6011 525-600 V 50 m 

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

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

Max. cross-section for 24 V external DC supply 2.5 mm2 /12 AWG 

Max. cross-section for control cables 1.5 mm 2 /16 AWG 

Max. cross-section for serial communication " 1.5 mm2 /16 AWG 

If UL/cUL is to be complied with, copper cable with temperature class 60/75°C must be used 
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VL® 6000 HVAC Series 

(VLT 6002 - 6072 380 - 460 V, 525-600 V and VLT 6002 - 6032 200 - 240 V). 

If ULIcUL is to be complied with, copper cable with temperature class 75°C must be used 
(VLT 6042 - 6062 200 - 240 V, VLT 6102 - 6602 380 - 460 V, VLT 6102 - 6652 525 - 600 14. 

Connectors are for use of both copper and aluminium cables, unless other is specified. 

Control characteristics: 

Frequency range 0 - 1000 Hz 

Resolution on output frequency ±0.003 Hz 

System response time 3 msec. 

Speed, control range (open loop) 1:100 of synchro. speed 

Speed, accuracy (open loop) < 1500 rpm: max. error ± 7.5 rpm 

>1500 rpm: max. error of 0.5% of actual speed 

Process, accuracy (closed loop) < 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 

Accuracy of display readout (parameters 009-012, Display readout): 

Motor current [5] 0-140% load Max. error: ±2.0% of rated output current 

Power kW [6], Power HP [7], 0-90% load Max. error: ±5% of rated output power 

Externals: 

Enclosure IP 00, IP 20, IP 21/NEMA 1, IP 54 

Vibration test 0.7 g RMS 18-1000 Hz random. 3 directions for 2 hours (IEC 68-2-34/35/36) 
Max. relative humidity 93 % + 2 %, -3 % (IEC 68-2-3) for storage/transport 

Max. relative humidity 95 % non condensing (IEC 721-3-3; class 3K3) for operation 

Aggressive environment (IEC 721-3-3) Uncoated class 3C2 

Aggressive environment (IEC 721-3-3) Coated class 3C3 
Ambient temperature, VLT, 6002-6005 200-240 V, 

6002-601-1--380-460-V,-6002-6011 525-600 V Bookstyle, IP 20 Max. 45°C (24-hour average max. 40°C) 

Ambient temperature, VLT 6006-6062 200-240 V, 

6016-6602 380-460 V, 6016-6652 525-600 V IP 00, IP 20 Max. 40°C (24-hour average max. 35°C) 

Ambient temperature, VLT 6002-6062 200-240 V, 

6002-6602-380-46010/LT 6102-6652, 525-600 V, IP 54 Max. 40°C (24-hour average max. 35°C) 

Min. ambient temperature in full operation 0°C 

Min. ambient temperature at reduced performance -10°C 
Temperature during storage/transport -25 - +65/70°C 
Max. altitude above sea level 1000 m 

EMC standards applied, Emission EN 61000-6-3/4, EN 61800-3, EN 55011, EN 55014 
EMC standards applied, 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 
/P54 units are not intended for direct outdoor installation. The IP54 rating does not relate to other 

exposures as sun, icing, wind blown driving rain. Under such circumstances Danfoss recommends to 
install the units in an enclosure designed for these environmental conditions. Alternatively, an installation 

at minimum 0.5 m above surface and covered by a shed is recommended. 
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VLT® 6000 HVAC Series 

NBI: 
VLT 6002-6072, 525-600 V units do not comply 
with EMC, Low Voltage or PELV directives. 

VLT 6000 HVAC protection 

Electronic motor thermal protection against overload. 

Temperature monitoring of heat-sink ensures that the frequency converter cuts out if the temperature 
reaches 90°C for !POO, IP20 and NEMA 1. For IP54, the cut-out temperature is 80°C. An overtemperature 
can only be reset when the temperature of the heat-sink has fallen below 60°C. 

For the units mentioned below, the limits are as follows: 

- VLT 6152, 380-460 V, cuts out at 75° C and can be reset ifthe temperature is below 60 °C. 

- VLT 6172, 380-460 V, cuts out at 80° C and can be reset if the temperature has fallen below 60° C. 

- VLT 6222, 380-460 V, cuts out at 95° C and can be reset if the temperature has fallen below 65° C. 

- VLT 6272, 380-460 V, cuts out at 95° C and can be reset if the temperature has fallen below 65° C. 

- VLT 6352, 380-460 V, cuts out at 105° C and can be reset if the temperature has fallen below 75° C. 

- VLT 6402-6602, 380-460 V cuts out at 85° C and can be reset if the temperature has fallen below 60° C 

- VLT 6102-6152, 525-600 V, cuts out at 75° C and can be reset if the temperature has fallen below 
60° C. 

VLT 6172, 525-600 V, cuts out at 80° C and can be reset if the temperature has fallen below 60° C. 

VLT 6222-6402, 525-600 V, cuts out at 100° C and can be reset if the temperature has fallen below 70° C. 
VLT 6502-6652, 525-600 V, cuts out at 75° C and can be reset if the temperature has fallen below 60° C. 

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

The frequency converter is protected against earth fault on motor terminals (.1, V, W. 

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

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

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

If a mains phase is missing, the frequency converter will cut out or autoderate when a load is placed on 

the motor. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 200-240V 

According to international requirements 

Output current4) 

Output power (240 V) 

Typical shaft output 

Typical shaft output 

Max. cable 

cross-section to 

motor 

and DC-bus 

Max. input current 

Max. cable 

cross-section power 

Max. pre-fuses 

Efficiency3) 

Weight IP 20 

Weight IP 54 

Power loss at 

max. load. [W] 

Enclosure 

VLT type 6002 6003 6004 6005 6006 6008 6011 

Ivan, [A] 6.6 7.5 10.6 12.5 16.7 24.2 30.8 

MAX (60 s) [A] 7.3 8.3 11.7 13.8 18.4 26.6 33.9 

SVLT,N [kVA] 2.7 3.1 4.4 5.2 6.9 10.1 12.8 

PVLT,N [kW] 1.1 1.5 2.2 3.0 4.0 5.5 7.5 

PVLT,N [HP] 1.5 2 3 4 5 7.5 10 

[mm2 ]/[AWG] 

4/10 4/10 4/10 4/10 10/8 16/6 16/6 

(200 V) (RMS)I LN 

[A] 
6.0 7.0 10.0 12.0 16.0 23.0 30.0 

[mm2 ]/[AWG]2) 
4/10 4/10 4/10 4/10 4/10 16/6 16/6 

[-]/I.1U) [A] 16/10 16/15 25/20 25/25 35/30 50 60 

0.95 0.95 0.95 0.95 0.95 0.95 0.95 

[k91 7 7 9 9 23 23 23 

(kg] 11.5 11.5 13.5 13.5 35 35 38 

Total 76 95 126 172 194 426 545 

VLT type IP 20 / IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

4. Current ratings fulfill UL requirements for 208-240 V. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3x200-240V 

According to international requirements 

Output current4) 

Output power 

VLT type 

IVLT,N [A] 

(200-230 V) 

t..4Ax (60 s) 

[A] (200-230 V) 

IVLT,N[A] (240 V) 

Iva MAX (60 s) 

[A] (240 V) 

SVLTN [kv A] 

(240 V) 

Typical shaft 

WI output 

Typical shaft 

output 

Pvu-,N [kW] 

PVLT,N [HP] 

Max. cable 

cross-section 
Copper 

to motor and 
Aluminiume) 

DC-bus [mm2 

MAWG12) 

Min. cable cross-section to motor 

and DC-bus [mm2 ] /[AWG]2) 

Max. input current (200 V) (RMS) 

IL N[A] 

Max. cable 

cross-section Copper 

power [mm 2 Aluminium5) 

MAWG12) 

Max. pre-fuses H/UL1/1A1 

Efficiency3) 

Weight IP 00 [kg] 

Weight IP 

20/NEMA 1 

[kg] 

Weight IP 54 [kg] 

Power loss at 

max. load. 
[W] 

6016 6022 6027 6032 6042 6052 6062 

46.2 59.4 74.8 88.0 115 143 170 

50.6 65.3 82.3 96.8 127 158 187 

46.0 59.4 74.8 88.0 104 130 154 

50.6 65.3 82.3 96.8 115 143 170 

19.1 24.7 31.1 36.6 43.2 54 64 

11 15 18.5 22 30 37 45 

15 20 25 30 40 50 60 

95/3/0 120/4/0 

)s-, 

16/6 35/2 35/2 50/0 70/1/0 
90/250 120/300 

16/6 35/2 35/2 50/0 95/3/05) 
mcm5) mcm 

10/8 10/8 10/8 16/6 10/8 10/8 10/8 

46.0 59.2 74.8 88.0 101.3 126.6 149.9 

16/6 35/2 35/2 50/0 70/1/0 
95/3/0 120/4/0 

16/6 35/2 35/2 50/0 95/3/05) 
90/250 120/300 

mcm 5) mcm5) 

60 80 125 125 150 . 200 250 

0.95 0.95 0.95 0.95 0.95 0.95 0.95 

- 90 90 90 

23 30 30 48 01 101 101 

38 49 50 55 104 104 104 

545 783 1042 1243 1089 1361 1613 

Enclosure IP 00/IP 20/NEMA 1AP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

4. Current ratings fulfill UL requirements for 208-240 V 

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

6. Aluminium cables with cross section above 35 mm2 must be connected by use of an Al-Cu connector. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 380-460V 

According to international requirements 

Output current 

Output power 

Typical shaft 

output 

Typical shaft 

output 

Max. cable 

cross-section to 

motor 

Max. input 

current 

(RMS) 

Max. cable 

cross-section 

power 

Max. pre-fuses 

Efficiency3l 

Weight IP 20 

Weight IP 54 

Power loss at 

max. load. [W] 

Enclosure 

VLT type 6002 6003 6004 6005 6006 6008 6011 

IVLT,N [A] (380-440 
3.0 4.1 5.6 7.2 10.0 13.0 16.0 

IVLT, nox (60 s) [A] 

(380-440 V) 
3.3 4.5 6.2 7.9 11.0 14.3 17.6 

N [A] (441-460 

A 
3.0 3.4 4.8 6.3 8.2 11.0 14.0 

Ivcr, MAX (60 s) [A] 

(441-460 V) 
3.3 3.7 5.3 6.9 9.0 12.1 15.4 

SVLT,N [kVA] (400 V) 2.2 2.9 4.0 5.2 7.2 9.3 11.5 

SVLT,N [kVA] (460V) 2.4 2.7 3.8 5.0 6.5 8.8 11.2 

Pvcr.N [kW] 1.1 1.5 2.2 3.0 4.0 5.5 7.5 

PVLT,N [HP] 1.5 2 3 5 7.5 10 

[mm2 ]/[AWG121 

4/10 4/10 4/10 4/10 4/10 4/10 4/10 

ILN [A] (380 V) 2.8 3.8 5.3 7.0 9.1 12.2 15.0 

IL,N [A] (460 V) 2.5 3.4 4.8 6.0 8.3 10.6 14.0 

[mm2 ]/(AWG] 2) 4) 

4/10 4/10 4/10 4/10 4/10 4/10 4/10 

[-]/ULNA] 16/6 16/10 16/10 16/15 25/20 25/25 35/30 

0.96 0.96 0.96 0.96 0.96 0.96 0.96 

[kg] 8 8 8.5 8.5 10.5 10.5 10.5 

[kg] 11.5 11.5 12 12 14 14 14 

Total 67 92 110 139 198 250 295 

VLT type IP 20/IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

4. Max. cable cross section is the maximum possible cable cross section that can be fitted on the terminals. 

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

Technical data, mains supply 3x380-460V 

According to international requirements 

Output current 

Output power 

Typical shaft output 

Typical shaft output 

Max. cable cross-section to 

motor and DC-bus, P 20 

Max. cable cross-section to 

motor and DC-bus, P 54 

Min. cable cross-section to 

motor and DC-bus 

Max. input current 

(RMS) 

Max. cable cross-section 

power, IP 20 

Max. cable cross-section 

power, IP 54 

Max. pre-fuses 

Efficiency at rated frequency 

Weight IP 20 

Weight IP 54 

Power loss at max. load. 

Enclosure 

VLT type 6016 6022 6027 6032 6042 

IvaN [A] (380-440 V) 24.0 32.0 37.5 44.0 61.0 

Ivcr, MAX (60 s) [A] 

(380-440 V) 
26.4 35.2 41.3 48.4 67.1 

IVLT.N[A] (441-460 \./) 21.0 27.0 34.0 40.0 52.0 

Ivcr. MAX (60 s) [A] 

(441-460 V) 
23.1 29.7 37.4 44.0 57.2 

SVLT,N [kVA] (400 V) 17.3 23.0 27.0 31.6 43.8 

SVLT,N [kVA] (460 V) 16.7 21.5 27.1 31.9 41.4 

PVLT.N 11 15 18.5 22 30 

Pvtr,N [HP] 15 20 25 30 40 

16/6 16/6 16/6 35/2 35/2 

[MM2]/[AWG]21 

16/6 16/6 16/6 16/6 35/2 

[MITI]/[AWG]2) 4) 10/8 10/8 . 10/8 10/8 10/8 

ILN[A] (380 V) 24.0 32.0 37.5 44.0 60.0 

ILN[A] (460 V) 21.0 27.6 34.0 41.0 53.0 

16/6 16/6 16/6 35/2 35/2 

EMM2VEAWG12) 4) 

16/6 16/6 16/6 16/6 35/2 

[-]/uLi) [A) 63/40 63/40 63/50 63/60 80/80 

0.96 0.96 0.96 0196 0.96 

[kg] 21 21 22 27 28 

[kg] 41 41 42 42 54 

419 559 655 768 1065 

IP 20/ IP 54 

1. For type of fuse, see section Fuses. 

2.- Ainerican Wire Gauge. 
-- 3. Measured using 30 m screened motor cables at rated load and rated frequency. 

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

cross section is the maximum possible cable cross section that can be fitted on the terminals. 
Always comply with national and loCal regulations on min. cable cross-section. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3x380-460V 

According to international requirements 

Output current 

[Wi 

Output power 

Typical shaft output 

Typical shaft output 

Max. cable 

cross-section to motor 

and DC-bus, IP 20 

Max. cable 

cross-section to motor 

and DC-bus, IP 54 

Min. cable cross-section 

to motor and DC-bus 

Max. input current 

(RMS) 

Max. cable 

cross-section power, 

P 20 

Max. cable 

cross-section power, 

P 54 

Max. pre-fuses 

Efficiency at rated frequency 

Weight IP 20 

Weight IP 54 

Power loss at max. load. 

Enclosure 

VLT type 6052 6062 6072 6102 6122 

Ivcr,N [A] (380-440 V) 73.0 90.0 106 147 177 

Ku, MAX (60 s) [A] 

(380-440 \/) 
80.3 99.0 117 162 195 

lvcr,N[A] (441-460 V) 65.0 77.0 106 130 160 

Ivcr, MAX (60 s) [A] 

(441-460 V) 
71.5 84.7 117 143 176 

Svc-,,N [kVA] (400 V) 52.5 64.7 73.4 102 123 

Sviy,N [kVA] (460 V) 51.8 61.3 '84.5 104 127 

PVLT,N [kW] 37 45 55 75 90 

PVLT,N [HP] 50 60 75 100 125 

[MM2]/IAWGF) 41 61 

35/2 50/0 

120 / 
50/0 250 

mcm51 

120 / 
250 

mcm5) 

35/2 50/0 

150/ 
50/0 300 

mcm 

150/ 
300 

mcm5) 

ErTIM214AWGP 41 10/8 16/6 16/6 25/4 25/4 

ILN[A] (380 V) 72.0 89.0 ' 104 145 174 

IL,N[A] (460 V) 64.0 77.0 104 128 158 

[MM2]/IAWGF) 41 61 

35/2 50/0_ 

120 / 
50/0 _ _ 250 

mcm 

120 / 
250 

mcm 

35/2 50/0 

150 / 
50/0 300 

mcm 

150 / 
300 

mcm 

[-yuLl) [A] 100/100 125/125 150/150 225/225 250/250 

0.96 0.96 0.96 0.98 0.98 

[kg] 41 42 43 54 54 

[kg] 56 56 60 77 77 

[W] 1275 1571 1322 1467 1766 

IP 20/IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

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

fitted on the terminals. Max. cable cross section is the maximum possible 

cable cross section that can be fitted on the terminals. 

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

5. DC connection 95 mm2/AWG 3/0. 

6. Aluminium cables with cross-section above 35 mm2 must be con- 

nected by use of an Al-Cu connector. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3x380-460V 

According to international requirements 

M 

VLT type 

IVLT,N [A] (380-440 V) 

Output current IVLT mAx (60 s) [Al 

(380-440 V) 

IVLT,11 [A] (441-460 V) 

Ivor, mAx (60 s) [A] 

(441-460 V) 

Syur.r4 [kVA] (400 V) 
Output power 

Syt:r.N [kVA] (460 V) 

Typical shaft output (380-440 V) Pyt.-r.N [kW] 

Typical shaft output (441-460 V) Pycr,N [HP] 

Max. cable cross-section to motor and DC-bus 
[mm2]2) 4) 5) 

Max. cable cross-section to motor and DC-bus 

[AWG] 2) 4) 5) 

Min. cable cross-section to motor and DC-bus 

[MM2/AWG] 2) 4) 5) 

Max. input current IL.NtAl (380 V) 

(RMS) ILN[A] (460 V) 

Max. cable cross-section to power [mm2]2) 4) 51 

Max. cable cross-section to power [AWG]2) 4) 5) 

Max. pre-fuses kyuLi) [A] 

Weight IP 00 [kg] 

Weight IP 20 [kg] 

Weight IP 54 [kg] 

Efficiency at rated frequency 

power loss at max. 

load. 

6152 6172 6222 6272 6352 

212 260 315 395 480 

233 286 347 435 528 

190 240 302 361 443 

209 264 332 397 487 

147 180 218 274 333 

151 191 241 288 353 

110 132 160 200 250 

150 200 250 300 350 

2x70 2x70 2x185 2x185 2x185 

2x2/0 2x2/0 2x350 2x350 2x350 

mcm mcm mcm mcm mcm 

35/2 35/2 35/2 35/2 35/2 - 

208 256 317 385 467 

185 236 304 356 431 

2x70 2x70 2x185 2x185 2x185 

2x2/0 2x2/0 2x350 2x350 2x350 

mcm mcm mcm mcm mcm 

300/300 350/350 450/400 500/500 630/600 

82 91 112 123 138 

96 104 125 136 151 

96 104 125 136 151 

0.98 

2619 3309 4163 4977 6107 

Enclosure IP 00/IP 21/NEMA 1 /IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 
3. Measured using 30 m screened motor cables at rated load and rated frequency. 

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

cross section is the maximum possible cable cross section that can be fitted on the terminals. 

Always comply with national and local regulations on min. cable cross-section. 
5. Connection bolt 1 x M10 / 2 x M10 (mains and motor), connection bolt 1 x M8 / 2 x M8 (DC-bus). 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 380-460 V 

According to international requirements VLT type 6402 6502 6552 6602 

Output current IVLT,N [A] (380-440 V) 600 658 745 800 

Ivu. max (60 s) [A] (380-440 V) 660 724 820 880 

Ivcr.N [A] (441-460 V) 540 590 678 730 

tins, MAX (60 s) [A] (441-460 V) 594 649 746 803 

Output power SVLT,N [kVA] (400 V) 416 456 516 554 

SVLT,N [kVA] (460 V) 430 470 540 582 

Typical shaft output (380-440 V) PVLT,N [kW] 315 355 400 450 

Typical shaft output (441-460 V) PVLT,N [HP] ' 450 500 550/600 600 

Max. cable cross-section to motor and DC-bus 4 x 240 4 x 240 4 x 240 4 x 240 
imml 4) 5) 

Max. cable cross-section to motor and DC-bus 

[AWG] 2) 4) 5) 
4 x 500 mcm 4 x 500 mcm 4 x 500 mcm 4 x 500 mcm 

Max. input li_mAx [A] (380 V) 584 648 734 787 

current (RMS) ILAN( [A] (460 V) 526 581 668 718 

Max. cable cross-section to power IMM214) 5) 4 x 240 4 x 240 4 x 240 4 x 240 

Max. cable cross-section to power [AWG]2) 4) 5) 4 x 500 mcm 4 x 500 mcm 4 x 500 mcm 4 x 500 mcm 

Max. pre-fuses 

(mains) [-(JUL (Aii ) 700/700 900/900 900/900 900/900 

Efficiency3) 0.98 0.98 0.98 0.98 

Weight IP 00 [kg] 221 234 236 277 

Weight IP 20 [kg] 263 270 272 313 

Weight IP 54 [kg] 263 ' 270 272 313 

Power loss at 

max. load [W] 7630 7701 8879 9428 

Enclosure IP 00 / IP 21/NEMA 1 / IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m screened motor cables at rated load and rated freguendy. 

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

section is the maximum possible cable cross section that can be fitted on the terminals. 

5. Connection bolt power supply, motor and load sharing: M10 compression (lug), 2 x M8 (box lug) 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 525-600 V 

According to international requirements VLT type 

Output current IV ..N [A] (550 V) 

Ivu, MAX (60 s) [A] (550V) 

IvaN (Al (575 V) 

IVLT, moax (60 s) [A] (575 V) 

Output S VLT,N [kVA] (550 V) 

SW-fp (kVA] (575 V) 

Typical shaft output Pvcr,N [kW] 

Typical shaft output Pyur,N [HP] 

Max. copper cable cross-section to motor and 

loadsharing 

[mm2] 

[AWG]2) 

Rated Input IVLT,N [A] (550 V) 

Current I VLT,N [A] (600 V) 

Max.copper cable cross-section, power 

[mm2] 

[AWG] 2) 

Max. prefuses (mains) 1)1 - 1/1.1L [A] 

Efficiency 

Weight IP20 [kg] 

/ NEMA 1 [lbs] 

Estimated power loss at max. load (550 V) [W] 

Estimated power loss at max. load (600V) [W] 

Enclosure 

6002 6003 6004 6005 6006 6008 6011 

2.6 2.9 4.1 5.2 6.4 9.5 11.5 

2.9 3.2 4.5 5.7 7.0 10.5 12.7 

2.4 2.7 3.9 4.9 6.1 9.0 11.0 

2.6 3.0 .4.3 5.4 6.7 9.9 12.1 

2.5 2.8 3.9 5.0 6.1 9.0 11.0 

2.4 2.7 3.9 4.9 6.1 9.0 11.0 

1.1 1.5 2.2 3 4 5.5 7.5 

1.5 2 3 4 5 7.5 10 

4 4 4 4 4 4 4 

10 10 10 10 10 10 10 

2.5 2.8 4.0 5.1 6.2 9.2 11.2 

2.2 2.5 3.6 4.6 5.7 8.4 10.3 

4 4 4. 4 4 4 4 

10 10 10 10 10 10 10 

3 4 5 6 8 10 15 

0.96 

10.5 10.5 10.5 10.5 10.5 10.5 10.5 

__.23 23 23 23 23 23 23 

65 73 103 131 161 238 288 

63 71 102 129 160 236 288 

IP 20/NEMA 1 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge (AWG). 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply 
with IP20. Always comply with national and local regulations on min. cable cross-section. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 525-600 V 

According to international requirements 

Output current Ivcr,r4 [A] (550 V) 

Ivor, MAX (60 s) [A] (550V) 

IV .N [A] (575 V) 

Ivor, MAX (60 s) [A] (575 V) 

Output SVIZN [kVA] (550 V) 

SVIZN [kVA] (575 V) 

Typical shaft output Pvur,N [kW] 

Typical shaft output PvCrA [HP] 

Max. copper cable 

cross-section to motor [mm2] 

and loadsharing4) 

*(M- 
[AWG]2) 

Min. cable 

cross-section to motor [mm2] 

and loadsharing3l 

[AWG]2) 

Rated Input Current 

I vcr.N[A] (550 V) 

Ivcr.N[A] (600 V) 

Max copper cable [mm2] 

cross section, power4l [AWG] 

Max. prefuses (mains)14-1/UL [A] 

Efficiency 

Weight IP20 / NEMA 1 

[kg] 

[lbs] 

Estimated power loss at max. load (550 V) [W] 

Estimated power loss at max. load (600 V) [W] 

Enclosure 

6016 6022 6027 6032 6042 6052 6062 6072 

18 23 28 34 43 54 65 81 

20 25 31 37 47 59 72 89 

17 22 27 32 41 52 62 77 

19 24 30 35 45 57 68 85 

17 22 27 32 41 51 62 77 

17 22 27 32 41 52 62 77 

11 15 18.5 22 30 37 45 55 

15 20 25__ 30 40 50 60 75 

16 16 35 35 50 50 50 16 

6 6 6 .2 2 1/0 1/0 1/0 

0.5 0.5 0.5 10 10 16 16 16 

20 20 20 8 8 6 6 6 

18 22 27 33 42 53 63 79 

16 21 25 30 38 49 38 72 

16 16 16 35 35 50 50 50 

6 6 6 2 2 1/0 1/0 1/0 

20 30 35 45 60 75 90 100 

0.96 

23 

51 

23 

51 

23 

51 

30 30 

66 66 

48 

106 

48 

106 

48 

106 

451 

446 

576 

576 

702 

707 

852 1077 

838 1074 

1353 

1362 

1628 

1624 

2029 

2016 

NEMA 1 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge (AWG). 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into 

the terminals to comply with IP20. 

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

4. Aluminium cables with cross-section above 35 mm2 must be connected by use of an Al-Cu connector. 

34 MG.61.A6.02 - VLT is a registered Danfoss trademark 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 57 of 391



VLT® 6000 HVAC Series 

Mains supply 3 x 525-600 V 

According to international requirements 

Output current 

Output 

Typical shaft output 

Max. cable cross-section to motor 

VLT hoe 8102 8122 

MTN (Al (525-550 VI 113 137 

lyir max (60 s) (Al (525-550 V) 124 151 

T N fAl (551-600 V) 108 131 

Mr MAX (60 s) (Al (551-600 V) 119 144 

T N IkVA1 (550 V) 108 131 

S\A T N RVA1 (575 V) 108 130 

IkW1 (550 V) 75 

(1-1P1 (575 VI 100 125 

[mm214.5 2 x 70 

Max. cable-cross-section to 

loadsharina and brake 

Rated Input current 

Max. cable cross-section 

fAWG12.4.5 

Ern m214,5 

2 x 2/0 

2 x 70 

fAWG12.4.5 2 x 2/0 

N (Al (550 NI) 110 130 

h N (Al (575 V) 106 124 

h N fAl (690 V) 109 128 

[mm214.5 2 x 70 

Power supply fAWG12.4.5 2 x 2/0 

Min. cable cross-section to motor and Ernrn245 35 

power supply fAWG12.4.5 2 

Min. cable cross-section to brake and [mm214.5 10 . 
loadsharinq ' lAWG124.5 8 ' 

Max. pre-fuses (mains) (-1/1J1.. fAll 200 250 ' 
Efficiency3 0.98 

Power loss [W] 2156 2532 

Weight IP 00 141 82 

Weight IP 21/Nemal Nal 96 

Weight IP 54/Nema12 Nal 96 

Enclosure IP 00, IP 21/Nema 1 and IP 54/Nema12 

1. For type of fuse see section Fuses 

2. American Wire Gauge. 

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

4. Max. cable cross-section is the maximum possible cable cross-section allowed to be fitted on 

the terminals. Min. cable cross-section is the minimum allowed cross-section. Always comply 
with national and local regulations on min. cable cross-section. 

5. Connection bolt 1 x M10 / 2 x M10 (mains and motor), connection bolt 1 x M8 / 2 x M8 (DC-bus). 
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VLT® 6000 HVAC Series 

Mains supply 3 x 525-600 V 

According to International requirements 

Output current 

Output 

0= Typical shaft output 

Max. cable cross-section 

to motor 

Max. cable cross-section 

to loadsharing and brake 

Rated input current 

Max. cable cross-section 

power supply 

Min. cable cross-section to 

motor and power supply 

Min. cable cross-section to 

brake and loadsharinq 

Max. pre-fuses (mains) 

f -1/UL 

Efficiency3 

Power loss (AI) 

Weight 

Weight_ 

Weight 

Enclosure P 00, IP 21/Nema 1 and P 54/Nema12 

VLT type 6152 6172 6222 6272 6362 8402 

MTN (Al (525-550 V) 162 201 253 303 360 418 

MS, MAX (60 s) (A] 

(525-550 \ 
178 221 278 333 396 460 

MTN fAl (551-600 V) 155 192 242 290 344 400 

M_T, MAX (60 s) (A] 

(551-600 V) 
171 211 266 319 378 440 

SVITN IWAI (550 V) 154 191 241 289 343 398 

SvaN RVA1 (575 V) 154 191 241 289 343 398 

fkW1 (550 V) 110 132 160 200 250 315 

fHP1 (575 V) 150 200 250 300 350 400 

Imm 2r5 

LAWG12.4.5 

2 x 70 

2 x 2/0 

2 x 185 

2 x-350 mcm 
[MM2]45 

fAWG12.4.5 

2 x 70 

2 x 2/0 

2 x 185 

2 x 350 mcm 

II N (Al (550 V) 158 198 245 299 355 408 

IAN fAl (575 V) 151 189 234 286 339 390 

II N (Al (690 V) 155 197 240 296 352 400 

Imm214.5 

rAWG12.4.5 

2 x 70 

2 x 2/0 

2 x 185 

2 x 350 mcm 

[mm214.5 

(AWG12.4.5 

35 

2 

imm2)4.5 

(AWG12.4.5 

10 

8 

(AP 315 350 350 400 500 550 

0,98 

2963 3430 4051 4867 5493 5852 

IP 00 Ng) 82 91 . 112 123 138 151 

IP 21/Nema1 fkql 96 104 125 136 151 165 

IP 54/Nema12 lkg1 96 104 125 136 151 165 

1. For type of fuse see section Fuses 

2. American Wire. Gauge. 

3. Measured using 30 m screened motor Cables at rated load and rated frequency. 
4. Max. cable cross-section is the maximum possible cable cross -section allowed to be fitted on 

the terminals. Min. cable cross-section is the minimum allowed cross-section. Always comply 
with national and local regulations on min. cable cross-section. 

5. Connection bolt 1 x M10 / 2 x M10 (mains and motor), connection bolt 1 x M8 / 2 x M8 (DC-bus). 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 525-600 V 

According to international requirements VLT type 6502 6602 6652 

40- 

Output current IVLT,N (Al (525-550 V) 523 596 630 

Ivur, MM (60 a) [A] (525-550 V) 757 656 693 

IVI.T,N (Al (551-600 V) 500 570 630 

Ivcr, KiAx (60 s) [A] (551-600 V) 550 627 693 

Output power SVLT,N [kVA] (550 V) 498 .568 600 

SVLT,N [kVA) (575 V) 498 568 627 

Typical shaft output (525-550 V) Pvcr,N [kW] 400 450 500 

Typical shaft output (551-600 V) Pvcr,N [HP] 500 600 650 

Max. cable cross-section to motor and DC-bus [mm2l 41 5) 4 x 240 4 x 240 4 x 240 

Max. cable cross-section to motor and DC-bus [AWG] 2) 
4 x 500 mcm 4 x 500 mcm 4 x 500 mcm 

4)s1 

Max. input IL,mAx [A] (550 V) 504 574 607 

currant (RMS) IL,MAX [A] (575 V) 482 549 607 

Max. cable cross-section to power [mm214) 5) 4 x 240 4z 240 4 x 240 

Max. cable cross-section to power [AWG12) 4) 5) 4 x 500 mcm 4 x500 mcm 4 x 500 mcm 

Max. pre-fuses 

(mains) [-yuL [A]l 1 700/700 900/900 900/900 

Efficiency3) 0.98 0.98 0.98 

Weight IP 00 [kg] 221 236 277 

Weight IP 20 [kg] 263 272 313 

Weight IP 54 [kg] 263 272 313 

Power loss at 

max. load [W] 6903 8343 9240 

Enclosure IP 00 / IP 21/NEMA 1 / IP 54 

1. For type of fuse, see section Fuses.' 

2. American Wire Gauge. 
3. Measured using 30 m screened motor cables at rated load and rated frequency. 

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

is the maximum possible cable cross section that can be fitted on the terminals. 

5. Connection bolt power supply, motor and load sharing: M10 (compression lug), 2 x M8 (box lug) 
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VLT® 6000 HVAC Series 

Fuses 
UL compliance 

To comply with MAUL approvals, pre-fuses according to the table below must be used.. 

200-240 V 

VLT Bussmann SIBA Littel fuse Ferraz-Shawmut 
6002 KTN-R10 5017906-010 KLN-R10 ATM-R10 or A2K-10R 
6003 KTN-R15 5017906-016 KLN-R15 ATM-R15 or A2K-15R 
6004 KTN-R20 5017906-020 KLN-R20 ATM-R20 or A2K-20R 
6005 KTN-R25 5017906-025 KLN-R25 ATM-R25 or A2K-25R 
6006 KTN-R30 5017906-032 KLN-R30 ATM-R30 or A2K-30R 
6008 KTN-R50 5012406-050 KLN-R50 A2K -50R 
6011, 6016 - KTN-R60 . 5014006-063. - -KLN-R60. ---- - -A2K-60R- 
6022 KTN-R80 5014006-080 KLN-R80 A2K-80R 
6027, 6032 KTN-R125 2028220-125 KLN-R125 A2K-125R 
6042 FM-150 2028220-150 L25S-150 A25X-150 
6052 FWX-200 2028220-200 L25S-200 A25X-200 
6062 FWX-250 2028220-250 L25S-250 A25X-250 

380-460 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 

6002 KTS-R6 5017906-006 KLS-R6 ATM-R6 or A6K-6R 

6003, 6004 KTS-R10 5017906-010 KLS-R10 ATM-R10 or A6K-10R 

6005 KTS-R15 5017906-016 KLS-R16 ATM-R16 or A6K-16R 

6006 KTS-R20 5017906-020 KLS-R20 ATM-R20 or A6K-20R 

6008 KTS-R25 5017906-025 KLS-R25 ATM-R25 or A6K-25R 

6011 KTS-R30 5012406-032 KLS-R30 ATM-R30 or A6K-30R 

6016, 6022 KTS-R40 5014006-040 KLS-R40 A6K-40R 

6027 KTS-R50 5014006-050 KLS-R50 A6K-50R 

6032 KTS-R60 5014006-063 KLS-R60 A6K-60R 

6042 KTS-R80 2028220-100 KLS-R80 A6K-80R 

6052 KTS-R100 2028220-125 KLS-R100 A6K-100R 

6062 KTS-R125 2028220-125 KLS-R125 A6K-125R 

6072 KTS-R150 2028220-160 KLS-R150 A6K-150R 

6102 FWH-220 2028220-200 L50S-225 . A50-P225 

6122 FWH-250 2028220-250 L50S-250 A50-P250 

6152* FWH-300/170M3017 2028220-315 . L50S-300 A50-P300 

6172* FWH-350/170M3018 2028220-315 L50S-350 A50-P350 

6222* FWH-400/170M4012 206)o(32-400 L50S-400 A50-P400 

6272* FWH-500/170M4014 206>o<32-500 L50S-500 A50-P500 

6352* FWH-600/170M4016 206xx32-600 L50S-600 A50-P600 

6402 170M4017 2061032-700 6,9URD31D08A0700 

6502 170M6013 2063032-900 6,9URD33D08A0900 

6552 170M6013 2063032-900 6,9URD33D08A0900 

6602 170M6013 2063032-900 6,9URD33D08A0900 

* Circuit Breakers manufactured by General Electric, Cat .No. SKHA36AT0800, with the rating plugs listed 
below can be used to meet UL requirement. 

6152 rating plug No. 
6172 rating plug No. 
6222 rating plug No. 
6272 rating plug No. 
6352 rating plug No. 

SRPK800 A 300 
SRPK800 A 400 
SRPK800 A 400 
SRPK800 A 500 
SRPK800 A 600 
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VLT® 6000 HVAC Series 

525-600 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 

6002 KTS-R3 5017906-004 KLS-R003 A6K-3R 

6003 KTS-R4 5017906-004 KLS-R004 A6K-4R 

6004 KTS-R5 5017906-005 KLS-R005 A6K-5R 

6005 KTS-R6 5017906-006 - KLS-R006 A6K-6R 

6006 KTS-R8 5017906-008 KLS-R008 A6K-8R 

6008 KTS-R10 5017906-010 KLS-R010 A6K-10R 

6011 KTS-R15 5017906-016 KLS-R015 A6K-15R 

6016 KTS-R20 5017906-020 KLS-R020 A6K-20R 

6022 KTS-R30 5017906-030 KLS-R030 A6K-30R 

6027 KTS-R35 5014006-040 KLS-R035 A6K-35R 

6032 KTS-R45 5014006-050 KLS-R045 A6K-45R 

6042 KTS-R60 5014006-063 KLS-R060 A6K-60R 

6052 KTS-R75 5014006-080 KLS-R075 A6K-80R 

6062 KTS-R90 5014006-100 KLS-R090 A6K-90R 

6072 K1S-R100 5014006-100 KLS-R100 A6K-100R 

525-600 V 

Bussmann SIBA FERRAZ- SHAWMUT 

6102 170M3015 2061032,2 6.6URD3ODO8A0200 

6122 170M3016 2061032,25 6.6URD30D08A0250 

6152 170M3017 2061032,315 6.6URD30008A0315 

6172 170M3018 2061032,35 6.6UR030D08A0350 

6222 170M4011 2061032,35 - - 6-.6URD30D08A0350 

6272 170M4012 2061032,4 6.6UR030008A0400 

6352 170M4014 2061032,5 6.6URD3ODO8A0500 

6402 170M5011 2062032,55 6.6URD32D08A550 

6502 .170M4017 2061032,700 6,9URD31D08A0700 

6602 - 170M6013 2063032,900 6,9URD33D08A0900 

6652 170M6013 2063032,900 6,9URD33D08A0900 

KTS-fuses from Bussmann may substitute KTN for 240 V drives. 

FWH-fuses from Bussmann may substitute FWX for 240 V drives. 

KLSR fuses from LFTEL FUSE may substitute KLNR fuses for 240 Vdrives. 

L5OS fuses from LI I I EL FUSE may substitute L25S fuses for 240 V drives. 

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V drives. 

A5OX fuses from FERRAZ SHAWMUT may substitute A25X for 240 V drives. 
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VLT® 6000 HVAC Series 

Non UL compliance 

If UL/cUL is not to be complied with, we recommend the above mentioned fuses or: 

VLT 6002-6032 200-240 V type gG 

VLT 6042-6062 200-240 V type gR 

VLT 6002-6072 380-460 V type gG 

VLT 6102-6122 380-460 V type gR 

VLT 6152-6352 380-460 V type gG 

VLT 6402-6602 380-460 V type gR 

VLT 6002-6072 525-600 V type gG 

Not following the recommendation may result in damage of the drive in case of malfunction. Fuses must 

be designed for protection in a circuit capable of supplying a maximum of 100000 Arms (symmetrical), 

500 V / 600 V maximum. 
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VLT® 6000 HVAC Series 

Mechanical dimensions 

All the below listed measurements are in mm. 
VLT type A B C 

Bookstyle IP 20 200 - 240 V 
6002 - 6003 395 90 260 384 70 100 A 
6004 - 6005 395 130 260 384 70 100 A 
Bookstyle IP 20 380 - 460 V 
6002 - 6005 395 90 260 384 70 100 A 
6006 - 6011 ' 395 130 260 384 70 100 A 
IP 00 200 - 240 V 
6042 - 6062 800 370 335 780 270 225 B 
IP 00 380 - 460 V 
6152 - 6172 1046 408 3731) 1001 304 225 J - 
6222 - 6352 1327 408 3731) 1282 304 225 J 
6402 - 6602 1547 585 4941 1502 304 225 J 
IP 20 200 - 240 V 
6002 - 6003 395 220 160 384 '200 100 C 
6004 - 6005 395 220 200 384 200 100 C 
6006 - 6011 560 242 260 540 200 200 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 395 220 160 384 200 100 C 
6006 - 6011 395 220 200 384 200 100 C 
6016 - 6027 560 242 260 540 200 200 D 
6032 - 6042 700 242 260 680 200 200 D 
6052 - 6072 800 308 296 780 270 200 D 
6102 - 6122 800 370 335 780 330 225 D 
IP 21/NEMA 1 380-460 V 
6152 - 6172 1208 420 3731) 1154 304 225 J 

6222 - 6352 1588 420 3731) 1535 304 225 J 

6402 - 6602 2000 600 4941 - 225 

a b aa/bb Type 

IP 54 200 - 240 V A B C D a b aa/bb Type 
6002 - 6003 460 282 195 85 260 258 100 F 

6004 - 6005 530 282 195 85 330 258 100 F 

6006 - 6011 810 350 280 70 560 ' 326 200 F 

6016 - 6032 940 400 280 70 690 375 200 F 

6042 - 6062 937 495 421 830 374 225 G 
IP 54 380 - 460 V 
6002 - 6005 460 282 195 85 260 258 100 F 

6006 - 6011 530 282 195 85 330 258 100 F 

6016 - 6032 810 350 280 70 560 326 200 F 

6042 - 6072 940 400 280 70 690 375 200 F 

6102 - 6122 940 400 360 70 690 375 225 F 

6152 - 6172 1208 420 37311 1154 304 225 J 
6222 - 6352 1588 420 3731) 1535 304 225 J 
6402 - 6602 2000 600 4941 - 225 H 

1. With disconnect add 44 mm. 
aa: Minimum space above enclosure . 

bb: Minimum space below enclosure 
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VLT® 6000 HVAC Series 

Mechanical dimensions 

All the below listed measurements are in mm. 

VLT Type A B C a to aa/bb Type 

IP 00 525 - 600 V 

6102 - 6172 1046 408 3731) 1001 304 . 225 J 

6222 - 6402 1327 408 3731) 1282 304 225 J 

6502 - 6652 1547 585 4941) 1502 304 225 J 

IP 20/NEMA 1 525 600 V 

6002 -6011 395 220 200 384 200 100 

6016 - 6027 560 242 260 540 200 200 D 

6032 - 6042 700 242 260 680 200 200 D 

6052 - 6072 800 308 296 780 270 200. D 

6102 -6172 1208 420 37311 1154 304 225 J 

6222 -6402 1588 420 3731) 1535 304 225 J 

6502 - 6652 2000 600 494 1) 225 H 

IP 54 525 - 600 V 

6102 -6172 1208 420 3731) 1154 304 225 J 

6222 - 6402 1588 420 37311 1535 304 225 J 

6502 - 6652 2000 600 494 1) 225 

aa: Minimum space above enclosure 

bb: Minimum space below enclosure 

1) With disconnect add 44 mm. 
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 Mechanical dimensions 

Type A, IP20 

VLT 6075-6125 

VLT 6150-6275 

Type B, IPOO 
With option and enclosure IP20 

Type C, IP20 

VLT® 6000 HVAC Series 

Type 0, IP20 

VLT 6075-6125 

Type E, IP20 

Type F, IP54 

Type G, IP54 

VLT 6150-6275 

010 

016 
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VLT® 6000 HVAC Series 

Mechanical dimensions (cont.) 

178e0.21.1.10 

Type H, IP 20, IP 54 

176f A284.10 

Type I, IP 00 

I 75ZA894.I2 

Type IP nn, IP 21, IP 54 

44 
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VLT® 6000 HVAC Series 

Mechanical installation 

Please pay attention to the requirements 
that apply to integration and field mounting 
kit, see the below list. The information given 

in the list must be observed to avoid serious damage 

or injury, especially when installing large units. 

The frequency converter must be installed vertically. 

The frequency converter is cooled by means of air 

circulation. For the unit to be able to release its cooling 

air, the minimum distance over and below the unit 

must be as shown in the illustration below. 

To protect the unit from overheating, it must be ensured 

that the ambient temperature does not rise above the 

max. temperature stated for the frequency converter 
and that the 24-hour average temperature is not 
exceeded. The max. temperature and 24-hour average 

can be seen from the General Technical Data. 

If the ambient temperature is in the range of 45°C -55° 
C, derating of the frequency converter will become 

relevant, see Derating for ambient temperature. 
The service life of the frequency converter will 

be reduced if derating for ambient temperature 

is not taken into account. 

Installation of VLT 6002-6652 
M frequency converters must be installed in a 

way that ensures proper Cooling. 

Cooling 

d 

d 

d 

All Bookstyle and Compact units require a minimum 

space above and below the.enclosure. 
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VLT® 6000 HVAC Series 

Side by side/flange by flange 

All frequency converters can be mounted side 

by side/flange by flange. 

'We rit' 

COCO 

1 

d fmml Comments 
Bookstvle 
VLT 6002-6005 200:240 V 100 

Installation on a plane, vertical surface (no spacers) 
VLT 6002-6011, 380-460 V 100 

Compact (all enclosure Woes) 
VLT 6002-6005, 200-240 V 100 

Installation on a plane, vertical surface (no spacers) VLT 6002-6011, 380-460 V 100 

VLT 6002 -6011,525 -600 V 100 

VLT 6006 -6032, 200-240 V 

VLT 6016-6072 380-460 V 

VLT 6102-6122 380-460 V 

VLT 6016-6072 525-600 V 

200 
200 
225 
200 

Installation on a plane, vertical surface (no spacers) 

VLT 6042-6062 200-240 V 

VLT 6102-6402 525-600 V 

VLT 6152-6352 380-460 V 

VLT 6402-6602, 380-460 V 

225 
225 
225 

Installation on a plane, vertical surface (no spacers) 

IP 54 fitter mats must be changed when they are dirty. 

225 IP 00 above and below enclosure. 

VLT 6502-6652 525 -600 V IP 21/IP 54 only above enclosure. 
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VLT® 6000 HVAC Series 

Installation of VLT 6402-6602 380-460 V and VLT 

6502-6652, 525-600 V Compact IP 21 and IP 54 

Cooling 

0+ 2 2 5m m 

11, 

' 

+111. 

176FA262.10 

All units in the above-mentioned series require a 

minimum space of 225 mm above the enclosure and 

must be installed on a flat level surface. This applies 
to both IP 21 and IP 54 units. 

Gaining access requires a minimum space of 579 

mm in front of the frequency converter. 

Side-by-side 
1=1 

(^) 

MIIM1111111 

176FA263.10 

All IP 21 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. 

MG.61.A6.02 = VLT is a registered Danfoss trademark 47 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 70 of 391



VLT® 6000 HVAC Series 

General information about electrical installation 

High voltage warning 

The voltage of the frequency converter 

is dangerous whenever the equipment is 

connected to mains. Incorrect installation 

of the motor or the frequency converter may cause 

damage to the equipment, 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 - even after 

disconnection from mains: Using VLT 6002-6005, 
200-240 V wait at least 4 minutes 

Using VLT 6006-6062, 200-240 V wait at 

least 15 minutes 

Using VLT 6002-6005, 380-460 V wait at least 4 minutes 

Using VLT 6006-6072, 380-460 V wait at 

least 15 minutes 

Using VLT 6102-6352, 380-460 V wait at 

least 20 minutes 

Using VLT 6402-6602, 380-460 V wait at 

least 40 minutes 
Using VLT 6002-6006, 525-600 V wait at least 4 minutes 

Using VLT 6008-6027, 525-600 V wait at 

least 15 minutes 
Using VLT 6032-6072, 525-600 V wait at 

least 30 minutes 
Using VLT 6102-6402, 525-600 V wait at 

least 20 minutes 

Using VLT 6502-6652, 525-600 V wait at 

least 30 minutes 

NB!: 

110 
It is the user's or certified electrician's 

responsibility to ensure correct earthing and 

protection in accordance with applicable 

national and local norms and standards. 

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 conductor cross-section 
Cv Ess. 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. It is necessary to remove insulating 

paint or similar from the fastening points. 

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 filtered. 

See also EMC-correct electrical installation. 

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-coriect cables. 
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VLT® 6000 HVAC Series 

Extra protection with regard to indirect contact 
ELCB relays, multiple protective earthing or earthing can 

be used as extra protection, provided that local safety 

regulations are complied with. In the case of an earth 

fault, a DC content may develop in the faulty current. 

Never use ELCB relays, type A, since such relays 

are not suitable for DC fault currents. 

If ELCB relays are used, this 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 

Suitable for a high leakage current 
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VLT® 6000 HVAC Series 

RFI switch 
Mains supply isolated from earth: 
If the frequency converter is supplied from an isolated 

mains source ( IT mains) or TT/TN-S mains with 
grounded leg, the RFI switch is recommended to 
be turned off (OFF)1). For further reference, see 

IEC 364-3. In case optimum EMC performance is 

needed, parallel motors are connected or the motor 
cable length is above 25 m, it is recommended 

to set the switch in ON position. 
In OFF position, the internal RFI capacities (fitter 

capacitors) between the chassis and the intermediate 

circuit are cut off to avoid damage to the intermediate 

circuit and to reduce the earth capacity currents 
(according to IEC 61800-3). 

Please also refer to the application note VLT on 

IT mains, MN.90.CX.02. It is important to use 

isolation monitors that are capable for use together 
with power electronics (IEC 61557-8). 

I NBI: 

110 
The RFI switch is not to be operated with 

mains connected to the unit. Check that 

the mains supply has been disconnected 
before operating the RFI switch. 

NBI: 

Will Open RFI switch is only allowed at factory 

set switching frequencies. 

NBI: 

1110 

The RFI switch connects the capacitors 

galvanically to earth. 

The red switches are operated by means of e.g. a 

screwdriver. They are set in the OFF position when 

they are pulled out and in ON position when they 

are pushed in. Factory setting is ON. 

o f OFF 
ro-I I 

I ON 

Mains supply connected to earth: 
The RFI switch must be in ON position in order for the 

frequency converter to comply with the EMC standard. 

1) Not possible with 6102-6652, 525-600 V units. 

Position of RFI switches 

176IN3430 

Bookstyle IP 20 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

115.7.M53.K1 

Compact IP 20 and NEMA 1 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

VLT 6002 - 6011 525 - 600 V 

Compact IP 20 and NEMA 1 

VLT 6016 - 6027 380 - 460 V 

VLT 6006 - 6011 200 - 240 V 

VLT 6016 - 6027 525 - 600 V 
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VLT® 6000 HVAC Series 

Compact IP 20 and NEMA 1 

VLT 6032 - 6042 380 - 460 V 
VLT 6016 - 6022 200 - 240 V 

VLT 6032 - 6042 525 - 600 V 

Compact IP 20 and NEMA 1 

VLT 6052 - 6122 380 - 460 V 

VLT 6027 - 6032 200 - 240 V 

VLT 6052 - 6072 525 - 600 V 

Compact IP 54 
VLT 6102 - 6122 380 - 460 V 
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VLT® 6000 HVAC Series 

Compact IP 54 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

175ZA847.10 

Compact IP 54 

VLT 6016 - 6032 380 - 460 V 

VLT 6006 - 6011 200 - 240 V 

Compact IP 54 

VLT 6042 - 6072 380 - 460 V 

VLT 6016 - 6032 200 - 240 V 

All enclosure types 
VLT 6152 - 6602, 380 - 460 V 
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VLT® 6000 HVAC Series 

High voltage test 
A high voltage test can be carried out by short-circuiting 
terminals U, V, W, L1, L2 and L3 and energizing 

by max. 2.5 kV DC for one second between 
this short-circuit and the chassis. 

NBI: 
1110: The RFI switch must be closed (position 

ON) 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. 

Heat emission from VLT 6000 HVAC 

The tables in General technical data show-the 

power loss P 0(W) from VLT 6000 HVAC. The 

maximum cooling air temperature tIN MAX, is 40° 

at 100% load (of rated value). 

Ventilation of integrated VLT 6000 HVAC 

The quantity of air required for cooling frequency 

converters can be calculated as follows: 

1. Add up the values of Pp for all the frequency 

converters to be integrated in the same panel. 

The highest cooling air temperature (t IN) present 

must be lower than tIN, MAX (40°C). The day/night 

average must be 5°C lower (VDE 160). The 

outlet temperature of the cooling air must not 

exceed: tour, MAX (45° C). 

2. Calculate the permissible difference between 
the temperature of the cooling air (tiisi) and 

its outlet temperature (tour ): 

At = 45° CAN. 

3. Calculate the required 

quantity of air _E -` m3/h 

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. 

EMC correct electrical installation 
Following these guidelines is recommended in cases 

where compliance with EN 61000-6-3/4, 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 

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. 

Installations using rigid metal conduits are not 

required to use screened cable, but the motor 
cable must be installed in conduit separate from 

the control and mains cables. Full connection 
of the conduit from the drive to the motor is 

required. The EMC performance of flexible 
conduits varies a lot and information from the 

manufacturer must be obtained. 

Connect the screen/armour/conduit to earth 

at both ends for motor cables 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 clamps or glands instead. 

Ensure good electrical contact between the 

mounting plate and the metal chassis of the 
frequency converter. This does not apply 

to IP54 units as they are designed for wall 

mounting and VLT 6152-6602, 380-480 V, VLT 

6102-6652, 525-600 V, VLT 6042-6062, 200-240 
VAC in IP2O/NEMA1 enclosure. 

Use starwashers and galvanically conductive 
installation plates to secure good electrical 

connections for IPOO, IP20, IP21 and 

NEMA 1 installations. 

Avoid using unscreened/unarmoured motor 

or control cables inside cabinets housing the 

drive(s), where possible. 

An uninterrupted high frequency connection 

between the frequency converter and the motor 
units is required for IP54 units. 

The illustration shows an example of an EMC correct 
electrical installation of an IP20 or NEMA 1 frequency 
converter. The frequency converter has been fitted 
in an installation cabinet with an output contactor 
and connected to a PLC, which in this example 
is installed in a separate cabinet. Other ways of 
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VLT® 6000 HVAC Series 

making the installation may haveas good an EMC 

performance, provided the above guide- lines to 
engineering practice are followed. Please note that 
when unscreened cables and control wires are used, 

some emission requirements are not complied with, 

although the immunity requirements are fulfilled. 

See the section EMC test results for further details. 

0 

1757,320.12 

PLC etc. Panel 

Earthing roil 

Moint-Supply 

1.3 

PE 

Fe-7 
Win. 200mrn - between 
trol cables. 
motor cable and 
mains cable 

Reinforced protective earth 

EMC conduit EMC conduit 

UNE Molor..3 phases and 
LI 12 L3 PE Protective orth 

Reinforced prolecliv earth 

91 92 93 
LI 12 L3 

UNE 

96 97 98 
U V W 

MOTOR 

All cob entries in 
one side of nel 

LI 91 

LINE L2 92 

U 93 NC conduit NC conduit 

U 96 

V 97 MOTOR 

W 98 

UNE Motor, 3 phases and 
LI U U PE Protective earth 

Reinforced prolective earth 
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VLT® 6000 HVAC Series 

Use of EMC-correct cables 
Braided screened/armoured cables are recommended 
to optimise EMC immunity of the control cables and 

the EMC emission from the motor cables. 

The ability of a cable to reduce the in- and outgoing 

radiation of electric noise depends on the switching 

impedance (ZT). The screen of a cable is normally 

designed to reduce the transfer of electric noise; 

however, a screen with a lower ZT value is more 

effective than a screen with a higher ZT. 

ZT is rarely stated by cable manufacturers, but 

it is often possible to estimate ZT by assessing 

the physical design. 

Transfer impedance, Zi 
mOhm/m 
105 

a 

175Z6I 06.13 

ZT can be assessed on the basis of the following factors: 

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%. 
- Screen type, i.e. braided or twisted pattern. 

Aluminium-clad with copper wire. 

Twisted copper wire or armoured steel wire cable. 

Single-layer braided copper wire with varying 
percentage screen coverage. 

Double-layer braided copper wire. 

Twin layer of braided copper wire with a magnetic, 
screened/armoured intermediate layer. 

Cable that runs in copper tube or steel tube. 

Lead cable with 1.1 mm wall thickness with full 

coverage. 
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VLT® 6000 HVAC Series 

Electrical installation - earthing of control cables 
Generally speaking, control cables must be braided 
screened /armoured and the screen must be 

connected by means of a cable clamp at both 
ends to the metal cabinet of the unit. 

The drawing below indicates how correct earthing is 

carried out and what to be done if in doubt. 

PLC etc. 

PLC etc. 

PE PE 

PE t W/M)PE 
Min. 16mm2 

Equalizing cable 
PLC etc. 

VLT 

69 

68 

61 
111111 

175ZA165.11 

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 frequency converter 

and the PLC (etc.) is different, electric noise may 

occur that will disturb the whole system. This 

problem can be solved by fitting an equalising cable, 

to be placed next to the control cable. Minimum 

cable cross-section: 16 mm 2. 

For 50/60 Hz earth loops 
If very long control cables are used, 50/60 Hz earth 

loops may occur. This problem can be solved by 

connecting one end of the screen to earth via,a 

100nF capacitor (keeping leads short). 

Cables for serial communication 
Low-frequency noise currents between two frequency 
converters can be eliminated by connecting one end of 
the screen to terminal 61. This terminal is connected 

to earth via an internal RC link. It is recommended 

to use twisted-pair cables to reduce the differential 

mode interference between the conductors. 
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VLT® 6000 HVAC Series 

Electrical installation, enclosures 

Bookstyle IP 20 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

Compact IP 54 

VLT 6002-6005,_200-240 V 

VLT 6002-6011, 380-460 V 

U V W PE 
96 97 98 99 

LI L2 L3 
91 92 93 

01 02 03 

AUX RELAY 

Compact IP 20 and NEMA 1 (IP 20) 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 
VLT 6002-6011, 525-600 V 

SWITCH I-4 

U V W 
96 97 98 

LI L2 L3 
91 92 93 

01 02 03 

AUX RELAY 

RFI- SWITCH 

13 
93 
L2 
92 
LI 
91 

01 02 03 

AUX RELAY 

111111111 

IWO r71916 

159 

U V 
96 97 98 

-DC DC 
88 89 

Compact IP 20 and NEMA 1 

VLT 6006-6032, 200-240 V 
VLT 6016-6072, 380-460 V 
VLT 6016-6072, 525-600 V 
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VLT® 6000 HVAC Series 

Compact IP 54 

VLT 6006-6032, 200-240 V 

VLT 6016-6072, 380-460 V 

Compact NEMA 1 (IP 20) 

VLT 6042-6062, 200-240 V 

SIVfiChl 1-4 

AUX 
RELAY 

OS 

L5:2Vd.c. 

LI 91 

L2 92 
L3 93 

-OC 83 
.0C 59 

9f1-SWITCH 1 

U 96 

97 

W96 

VI-SWITCH 2 

Compact IP 00 

VLT 6042-6062, 200-240 V 

91911'01 

len-.11. 2 

Compact IP 54 

VLT 6042-6062, 200-240 V 
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VLT® 6000 HVAC Series 

SWITCH 1-4 

1752A3245.10 

LINE 

13 
93 
L2 
92 
LI 
91 

01 02 03 

AUX RELAY 

U V W 

96 97 98 
MOTOR 

Compact IP 20 

VLT 6102-6122, 380-460 V 

-DC +DC 
88 89 

LOAD SHARING 

1752A897.10 

100 101 102 103 
LI L2 LI L2 

I 

LOAD SHARING 

-DC +DC 
88 89 

Compact IP 54 

VLT 6102-6122, 380-460 V 

35 38 

-24V. 

SWITCH 1-4 

01 02 03 ,-,--J 
AUX RELAY 

Rn-SWITCH 

AUX FAN 

100 101 102 103 
LI U LI L2 

UNE 

R S T 

91 92 93 
Lt L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

1752.853. 

IP 54, IP 21/NEMA 1 

VLT 6152-6172, 380-460 V 
VLT 6102-6172, 525-600 V 

35 36, 

-24V+ 

SWITCH 1-4 

MAINS GROUND 

MOTOR 
U V W 
96 97 96 
T1 T2 T3 

RFI- SWITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI L2 LI L2 

LINE 

R S T 

91 92 93 
LI U L3 

LOAD SHARING 

-DC +DC 
88 89 

1752A386.10 

IP 00 

VLT 6152-6172, 380-460 V 
VLT 6102-6172, 525-600 V 
Note: The RFI switch has no function in 

the 525-600 V drives. 

MAINS GROUND 

MOTOR 
U V W 
96 97 98 
TI T2 13 
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VLT® 6000 HVAC Series 

35 36 

-24V+ 

SWITCH I -4 

RFI- SWITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI L2 LI L2 

LINE 

R S T 

91 92 93 
LI L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

I 

MOTOR 
U V W 
96 97 98 
T I T2 T3 

IP 54, IP 21/NEMA 1 with disconnect and main fuse 
VLT 6222-6352, 380-460 V 

VLT 6222-6402, 525-600 V 

35 36 

-24V+ 

SWITCH I -4 

RFI- SWITCH 

01 02 03 

AUX RELAY 

LINE 

R S 
91 92 93 
L1 L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

AUX FAN 

100 101 102 103 
LI 12 LI L2 

I 

MOTOR 
U V W 
96 97 98 
TI T2 T3 

175ZABA7.II 

IP 00 with disconnect and fuse 
VLT 6222-6352, 380-460 V 
VLT 6222-6402, 525-600 V 
Note: The RFI switch has no function in 

the 525-600 V drives. 

Electrical installation, power cables 

SWITCH 1-4 

-24V+ 
RFI- SWITCH 

AUX FAN 

100 101 102 103 

LI L2 LI L2 

AUX RELAY 

106 104 105 

TEMP SWITCH 

UNE 
R 5 T 

91 92 93 

LI L2 L3 

LOAD SHARING 

-DC +DC 

88 89 176E A266.10 

Compact IP 00 with disconnect and fuse 
VLT 6402-6602 380-460 V and VLT 
6502-6652 525-600 V 

SWITCH 1-4 

35 36 

MOTOR 

U V W 
96 97 98 

71 T2 T3 

RFI- SWITCH 

AUX FAN 

100 101 102 103 

LI 12 LI L2 

AUX RELAY 

106 104 105 

L__I 
TEMP. SWITCH 

UNE 
R S T 

91 92 93 

LI L2 L3 

I I I 

LOAD SHARING 

- DC +DC 

88 89 I 76FA268.10 

MOTOR 

U V W 
96 97 98 

T1 T2 T3 

Compact IP 00 without disconnect and fuse 
VLT 6402-6602 380-460 V and VLT 
6502-6652 525-600 V 

Note: The RFI switch has no function in 

the 525-600 V drives. 
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VLT® 6000 HVAC Series 

Position of earth terminals, IP 00 
35 36 

SWITCH 1 - Rif- SWITCH 

AUX TAN 

100 101 102 103 
LI L2 LI L2 

1 01 01 03 

AUX RELAY 

106 104 105 
L___I 

TEMP. SWITCH 

LINE 

R S T 

91 92 83 

LI 1.2 

LOAD SNARING 

-0C OC 

88 89 

176,425870 

ROTOR 

U V W 

96 97 98 

T I T2 T3 

Compact IP 21 / IP 54 without disconnect and fuse 
VLT 6402-6602 380-460 V and VLT 
6502-6652 525-600 V 

Note: The RFI switch has no function in 

the 525-600 V drives. 

Position of earth terminals, IP 21 / IP 54 

MG.61.A6.02 - VLT is a registered Danfoss trademark 
61 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 84 of 391



VLT® 6000 HVAC Series 

Electrical installation, power cables 
I. 11 

0 
U V 

1 F 

(off 

W PE$ 
96 97 98 99 

MOTOR 

LI L2 L3 

91 92 93 
MAINS 

111 

11 If 1 

(14', 

01 02 03 
AUX 
RELAY 

@I I@ 
MODEL 

z 

Bookstyle IP 20 

VLT 6002-6005, 200-240 V 
VLT 6002-6011, 380-460 V 

01 R7 AI 

AUX RELAY 

V 
97 

L I 

9 I 

U U 
92 93 

88 

IP 20 and NEMA 1 

VLT 6006-6032, 200-240 V 
VLT 6016-6122, 380-460 V 
VLT 6016-6072, 525-600 V 

Compact P 20, NEMA 1, and IP 54 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

VLT 6002-6011, 525-600 V 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
91 92 93 88 89 96 97 98 
LI L2 L3 0C- DC+ U V W 

UNE LOAD SHARING MOTOR 

9415 95e5 

MJA FEIN. 

IP 54 

VLT 6006-6032, 200-240 V 

VLT 6016-6072, 380-460 V 
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VLT® 6000 HVAC Series 

MElectrical, installation, power cables 
175110111 12 

IP 00 and NEMA 1 (IP 20) 

VLT 6042-6062, 200-240 V 
17SM/0n 17 

L922 

*13 
93 

AUX 

RELAY 

0 01 

002 
003 
004 
005 
006 
0 105 

401 USED 0 106 ,0 

0 0 
LI 

0 
LI LT 

® 
-DC rl 88 

0c 
89 

Auc XAN 

Oc BuS 

96 

V 

97 

98 

IP 54 

VLT 6042-6062, 200-240 V 

UNE. LOAD SHARING MOTOR 

LI L2 L3 DC- DC+ 11 V W 

9I 92 93 88 89 96 97 98 

0 0 0 0 0 0 0 0 
0 

el 

Compact IP 54 

VLT 6102-6122, 380-460 V 

01:10 
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VLT® 6000 HVAC Series 

Tightening-up torque and screw sizes 
The table shows the torque required when fitting 
terminals to the frequency converter. For VLT 

6002-6032, 200-240 V, VLT 6002-6122, 380-460 and 

VLT 6002-6072 525-600 V the cables must be fastened 

with screws. For VLT 6042-6062, 200-240 V and 

for VLT 6152-6550, 380-460 V and VLT 6102-6652, 

525-600 V the cables must be fastened with bolts. 

These figures apply to the following terminals: 

91, 92, 93 
Mains terminals (Nos.) L1, L2, L3 

Motor terminals (Nos.) 

Earth terminal (Nos.) 

96, 97, 98 
U, V, W 

94, 95, 99 

VLT type Tightening-up Screw/bott Tool 

3 x 200 - 240 V torque size 

VLT 6002 -6005 0.5-0.6 Nm M3 

VLT 6006-6011 1.8 Nm (IP 20) M4 

VLT 6006-6016 1.8 Nm (IP 54) M4 

VLT 6016-6027 3.0 Nm (IP 20) M53) 4 mm 

VLT 6022-6027 3.0 Nm (IP 54)2) M53) 4 mm 

VLT 6032 6.0 Nm M63) 5 mm 

VLT 6042-6062 11.3 Nm M8 (bolt) 

VLT type Tightening-up Screw/bott Tool 

3 x 380-460 V torque size 

VLT 6002-6011 0.5-0.6 Nm M3 

VLT 6016-6027 1.8 Nm (IP 20) M4 

VLT 6016-6032 1.8 Nm (IP 54) M4 

VLT 6032-6052 3.0 Nm (IP 20) M53) 4 mm 

VLT 6042-6052 3.0 Nm (IP 54)2) M53) 4 mm 

VLT 6062-6072 6.0 Nm M63) 5 mm 

VLT 6102-6122 15 Nm (IP 20) M83) 6 mm 

24 Nm (IP 54)1) 3) 8 mm 

VLT 6152-6352 19 Nm4) M10 (bott)s) 16 mm 

VLT 6402-6602 19 Nm M10 16 mm 

(compression 

lug)5) 

9.5 Nm M8 (box lug)5) 13 mm 

VLT type Tightening-up Screw/bolt Tool 

3 x 525-600 V torque size 

VLT 6002-6011 0.5-0.6 Nm M3 

VLT 6016-6027 1.8 Nm M4 

VLT 6032-6042 3.0 Nm2) M53) 

VLT 6052-6072 6.0 Nm M63) 

VLT 6102-6402 19 Nm4) M10 (bolt)5) 

VLT 6502-6652 19 Nm M10 

(compression 

lug)5) 

9.5 Nm M8 (box lug)5) 

1. Loadsharing terminals 14 Nm/M6, 5 mm Allen key 

2. IP 54 units with RFI filter line terminals 6 Nm 

3. Allen screws (hexagon) 

4. Loadsharing terminals 9.5 Nm/M8 (bolt) 

5. Wrench 

Mains connection 

Mains must be connected to terminals 91, 92, 93. 
Mains voltage 3 x 200-240 V 

91, 92, 93 Mains voltage 3 x 380-460 V 
L1, L2, L3 Mains voltage 3 x 525-600 V 

NB!: 
lipCheck that the mains voltage fits the mains 

voltage of the frequency converter, which 

can be seen from the nameplate. 

See Technical data for correct sizing of cable 

cross-sections. 

Motor connection 
The motor must be connected to terminals 96, 

97, 98. Earth to terminal 94/95/99. 

rJos 

96 "97 98'- 

U, V, W - 

No 94/95/99 

Motor voltage 0-100 % of mains voltage 

Earth connection 

See Technical data for correct sizing of cable 

cross-sections. 

All types of three-phase asynchronous standard motors 
can be used with a VLT 6000 HVAC unit. 

Small-size motors are normally star-connected. 

(220/380 V, APi). Large-size motors are 

delta- connected (380/660 V, A/Y). The correct 

connection and voltage can be read from 

the motor nameplate. 

I NB!: 

114 
In older motors without phase coil 

insulation, a LC filter should be fitted to 

the frequency converter output. See the 

Design Guide or contact Danfoss. 
4 mm 

W 

5 mm 9 2 0--0--0 

16 mm 
U V W 

16 mm 1 1 1 
96 97 98 96 97 98 

y 

13 mm 
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VLT® 6000 HVAC Series 

Direction of motor rotation 

0 

U 

96 

V 

O 

w 

97 98 

0 0 0 

8 

96 97 98 

The factory setting is for clockwise rotation with the 

frequency transformer output connected as follows. 

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

The direction of motor rotation can be changed by 

switching two phases in the motor cable. 

Parallel coupling of motors 

VLT 6000 HVAC is able to control several motors 

connected in parallel. If the motors are to have different 

rpm values, the motors must have different rated 

rpm 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 

IVLT,N for the frequency converter. 

Problems may arise at the start and at low rpm values 

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

values. In systems with motors connected in parallel, 

the electronic thermal relay (ETR) of the frequency 

converter cannot be used as motor protection for 

the individual motor. Consequently, additional motor 
protection is required, such as thermistors in each 

motor (or individual thermal relays). 

NM: 

14 
Parameter 107 Automatic Motor Adaptation, 
AMA and Automatic Energy Optimization, AEO 

in parameter 101 Torque characteristics cannot 
be used if motors are connected in parallel. 

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. 

NB!: 
ivIf an unscreened cable is used, some 
EMC 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 RFI filter 

in question. It is important to keep the motor cable 

as short as possible so as to reduce the noise level 

and leakage currents to a minimum. 

The motor cable screen must be connected to the 

metal cabinet of the freq.uency 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 differentT 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. 
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VLT® 6000 HVAC Series 

Motor thermal protection 
The electronic thermal relay in UL-approved 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 IAT,N, has been programmed for the rated 

motor current (can be read from the motor nameplate). 

Earth connection 
Since the leakage currents to earth may be higher 

than 3.5 mA, the 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 mm2. For added 

security, an RCD (Residual Current Device) may be 

installed. This ensures that the frequency converter 

will cut out if the leakage currents get too high. 

See RCD instructions Ml.66.AX.02. 

Installation of 24 Volt external DC supply 

Torque: 0.5 - 0.6 Nm 

Screw size: 

M3 
No. Function 

35(-), 36 (+) 24 V External DC supply 
(Available with VLT 6152-6602 380-460 V and VLT 6102-6652, 

525-600 V 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. 

I NM: 
Use 24 V DC supply of type PELV to ensure 

correct galvanic isolation (type PELV) on the 

control terminals of the frequency converter. 

DC bus connection 
The DC bus terminal is used for DC back-up, 

with the intermediate circuit being supplied 

from an external DC source. 

Terminal nos. 

Contact Danfoss if you require further information. 

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. 

Max Cross-section: 

Torque: 

Screw size: 

Relay ouput 1 

1+3 break, 1+2 make 

Max 240 V AC, 2 Amp 

Min. 24 V DC 10 rnA or 

24 V AC, 100 mA 

4 mm2/10 AWG 

0.5-0.6 Nm 

M3 

Control card 
All terminals for the control cables are located under 

the protective cover of the frequency converter. The 

protective cover (see drawing below) can be removed 

by means of a pointed object - a screwdriver or similar. 
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VLT® 6000 HVAC Series 

Electrical installation, control cables 

175HA380.10 

Torque: 

Screw size: 

0.5-0.6 Nm 

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). 

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. 

eeeeee 0 ® 0 0 e ® 
16 17 18 19 20 27 29 32 33 0010001;100B 61 68 69 BOB 
D IN D IN D IN D IN CON D IN D IN D IN D IN COY P N 

0 IN 
Rum RS485 R5485 

0 0 0 0 0 0 0 0 0 0 0 0 
04 05 12 13 39 42 45 50 53 54 55 60 000000 

RELAY 

175NA379.10 

CON A OUT A OUT 10V A IN A IN CON A IN 

+24V A OUT OUT A IN 

OUT 

No. Function 

04, 05 Relay output 2 can be used for indicating 

status and warnings. 

12, 13 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". 

16-33 Digital inputs. See parameters 300-307 Digital 

inputs. 

20 Ground for digital inputs. 

39 Ground for analogue/digital outputs. Must 

be connnected to terminal 55 by means of 

a three-wire transmitter. See Examples of 

connection. 

42, 45 Analogue/digital outputs for indicating 

frequency, reference, current and torque. See 

parameters 319-322 Analogue/digital outputs. 

50 Supply voltage to potentiometer and thermistor 

10 V DC. 

53, 54 Analogue voltage input, 0 - 10 V DC. 

55 Ground for analogue voltage inputs. 

60 Analogue current input 0/4-20 mA. See 

parameters 314-316 Terminal 60. 

61 Termination of serial communication. See 

Earthing of screened/armoured control cables. 

This terminal is not normally to be used. 

- 68, 69 IRS 485 interface, serial communication. 

Where the 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 frequency converter. On the remaining 

frequency converters, switches 2 and 3 must 

be open. The factory setting is closed (position 

on). 
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VLT® 6000 HVAC Series 

6 

24Vd.c. 
max. 200mA 

SW4 

OV 

1 

' 

L 1121131161171,81191201 712913213313914214S 

24Vd.c 
SW4 on 

J-1 C 

I I I rj 
50L 3154455160161 011021031 j 

Ext. 24Vd.c. 
SW4 off 

+ - 

24Vd.c. 

(Tx+ Rx +) 

Eli (Tx Rx ) 

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. 

ON 

1000 
Switch 1 has no function. 

Switches 2 and 3 are used for terminating an RS-485 

interface to the serial communication bus 

I N 131 : 

110 
When the frequency converter 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 and 3 set to OFF. 

N BI : 

kWPlease note that when Switch 4 is in position 

"OFF," the external 24 V DC supply is galvanically 

isolated from the frequency converter. 

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 
signal N is the negative potential (TX-,RX-). 

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

In order to avoid potential equalizing currents in the 

screen, the cable screen can be earthed via terminal 

61, which is connected to the frame via an RC-link. 
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20 (cow 0 IN) 

VLT® 6000 HVAC Series 

Connection examples, 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 
96 (U), 97 (V) and 98 OM. These numbers can also be 

seen from the terminals of the frequency converter. 

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. 

3 Phase 
power 
input 

External 
DC bus 
input 

+10 Vdc 

0-10 Vdc 
Ref. input 
0-10 Vdc 

Ref. inputs L 

4-20 mAT 
Ref. input 

/ 

Reset' 

Lockout* 

Run/Stop 

Reverse' 

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 and outputs 300-328.. 
There are two analogue/digital outputs (terminals 

42 and 45), which can be programmed to show 
the present status or a process value, such as 

0-fmAx. Relay outputs 1 and 2 can be used for 
giving the present status or a warning. 

On terminals 68 (P+) and 69 (N-) RS 485 interface, 

the frequency converter can be controlled and 
monitored via serial communication. 

NEC 
°Clia0=1.111 U 96 

kCEIGE 
1/442109 

M 
1111 W 98 

_ 
PE 99 

Interlock 

Preset speed. 

Setup select 

Setup select 

175HA3900.17 

88 (-) 
89 (+) 

Switch Mode 
Power Supply 

10 Vdc 24 Vdc 
17 mA 200 mA 

? 
0 

C't 

50 (+10 V OUT) 

53 (A IN) 

54 (A IN) 

55 (COM A IN) 

60 (A IN) 

12 (+24V OUT) 

13 (+24V OUT) 

16 (0 IN) 

17 (D IN) 

18 (D IN) 

19 D IN 

27 (D IN) 

29 (D IN) 

32 (0 IN) 

33 (D IN) 

SW4 

5V 

(Aux 03 
reloyl ) 

. (Aux 02W 
relayl ) 

(Aux 0I® 
reloyl ) 

[23--\ (Reiey2)05 

-- - (Relay2)04- 

(CON A OUT) 39 

(A OUT) <VD-- 

(A OUT) 45 

RS 485 
Interface 

I 

(N 

meter 

Fault indication 
240 Vac. 2 A 

Run indication 
50 Vac. I A 

Output current Indication" 
4-20 mA 

Output speed indication 
4-20 mA 

RS-485) 68® - " 
RS-485 

RS-485) 69® 4, 

RS-485) 616) 
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VLT® 6000 HVAC Series 

Single-pole start/stop 

- Start/stop using terminal 18. 

Parameter 302 = Start [1] 

Quick-stop using terminal 27. 

Parameter 304 = Coasting stop, inverse [0] 

Digital speed up/down 

24V 

PAR. 302 

PAR. 304 

Par. 305 

Par. 306 
Par. 307 

- . Speed up and down using terminals 32 and 33. 
Parameter 306 = Speed up [7] 

Parameter 307 = Speed down [7] 

Parameter 305 = Freeze reference [2] 

Potentiometer reference 

1 k ohm 

10y oul 

Par. 308 

Com. analog input 

-Parameter 308 = Reference [1] 

Parameter 309 = Terminal 53, min. scaling 

Parameter 310 = Terminal 53, max. scaling 

Run permissive 

Darnp. 
meter 

Par. 300 Run parmisOv 

Pas. 302 Start 

Par. 304 

Skirl command 
active 

- Start permitted with terminal 16. 

Parameter 300 = Run permissive [8] 

- Start/stop with terminal 18. 

Parameter 302 = Start [1] 

- Quickstop with terminal 27. 

Parameter 304 = Coasting stop, inverse [0]. 

- Activated damper (motor) 

Parameter 323 = Start command active [13]. 

2-zone regulation 

n 
0-10y 

1 
0 

75004.13.12 

50 

53 Par. 308 Feedback 

54 Por. 311 Feedback 

55 Com. analog Input 

60 

- Parameter 308 = Feedback [2]. 

- Parameter 311 = Feedback [2]. 

Transmitter connection 

Supplied 
by VLT 

0 
Supply 

Transmitter 
with external 

17.11./A1 

vribly 54 

55 

60 

+24V 

Com. analog output 

Com. analog Input 

PAR. 314, 4-20mA 

Com. analog Input 
PAR. 314, 0/ -20m4 

- Parameter 314 = Reference [1] 

- Parameter 315 = Terminal 60, min. scaling 

- Parameter 316 = Terminal 60, max. scaling 
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VLT® 6000 HVAC Series 

Control unit LCP 
The front of the frequency converter features a 

control panel - LCP(Local Control Panel). This is a 

complete interface for operation and programming 
of the frequency converter. 

The control panel is detachable and can - as an 

alternative - be installed up to 3 metres away from 

the 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 five groups: 

1. Display 

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 alphanumeric 

display, which, in normal operation, is able to show 

4 operating data values and 3 operating condition 

values continuously. During programming, all the 

information. required for quick, effective parameter 

Setup of the 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 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 Data change lock. 

rsosssTST 

DISPLAY 
MODE 

QUICK 
MENU 

EXTEND 

MENU 

CHANGE 
DATA 

CANCEL 

°ALARM 

HAND 
START 

OFF 

STOP 

°WARNING OON 

AUTO 
START 

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 operation. 

- - 

DISPLAY 
MODE 

DISPLAY 
MODE 

OVID 
MENU 

CHANGE CANCEL 
DATA 

EXTEND 
MENU 

[DISPLAY MODE] 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. 
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QUICK 

MENU 

EXTEND 
MENU 

CHANGE 

DATA 

CANCEL 

OK 

[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. 

[+/-] is used for selecting parameters 
and for changing a chosen parameter. 

These keys are also used to change 
the local reference. 
In addition, the keys are used in 

Display mode to switch between 
operation variable readouts. 

[ < >] is used when selecting a 

parameter group and for moving 
the cursor when changing numerical 
values. 

IS 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. 

'732.72.11 

041-4" OWARNING 0 ON 

Red Tenon Green 

If certain threshold values are exceeded, the 

alarm and/ or warning lamp is activated, and a 

status or alarm text is displayed. 

I NB!: 
The voltage indicator lamp is activated when 
the frequency converter receives voltage. 

Local control 
Underneath the indicator lamps are keys 

for local control. 

HAND 
START 

HAND 
START 

OFF 
STOP 

AUTO 
START 

RESET 

[HAND START] is used if the frequency 
converter is to be controlled via the 
control unit. The 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 

Safety Interlock 

Reset 
Coasting stop inverse 

Reversing 

Setup select Isb - Setup select msb 

Jog 
Run permissive 

Lock for data change 

Stop command from serial 

communication 

I NM: 

141 
If parameter 201 Output frequency low limit 

fM/N 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 
connected 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 frequency 
converter is to be controlled via 

the control terminals and/or serial 

communication. When a start signal is 

active on the control terminals and/or 
the bus, the frequency converter will 

start. 

OFF 

STOP 

AUTO 
START 

NI31: 

An active HAND-OFF-AUTO signal via the digital 

1r inputs will have higher priority than the control 

keys [HAND START] -[AUTO START]. 
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RESET 

[RESET] is used for resetting the 

frequency converter after an alarm 
(trip). Can be selected as Enable [1] 

or Disable [0] via parameter 015 Reset 
bn LCP. 
See also List of warnings and alarms. 

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 display shows the active Setup. 

The arrow indicates the direction of rotation; here,the 

frequency converter has an active reversing signal. 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 frequency converter. 

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. 

1st line 

2nd line 

3rd line 

4th line 

Display mode, Cont. 

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 programmedvia 
parameters 007, 008, 009 and 010 Display read-out. 

Status line (4th line): 

The left part of the status line indicates the 

control ele-ment of the 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 frequency converter ignores all 

control commands and stops the motor. 

The centre part of the status line 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. 

The last part of the status line indicates the current 

status, for example "Running", "Stop" or "Alarm". 

Display mode I: 

VLT 6000 HVAC offers different display modes de- 

pending on the mode selected for the 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 frequency 

converter is in Auto mode with remote reference 

at an output frequency of 40 Hz. 

In this display mode, reference and control are 

determined via the control terminals. 

The text in line 1 gives the operating variable 

shown in line 2. 

;FREQUENCY 

40,0Hz' 
RUTO REMOTE RUNNING 

hn 

Line 2 gives the current output frequency 

and the active Setup. 

O 

2 

r- 
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Line 4 says that the frequency converter is in Auto mode 
with remote reference, and that the mo for is running. 

Display mode II: 

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. 

188% 7.8R 5.914W_ 

50. 0Hz 
SETUP 

,AUTO REMOTE RUNNING- 

0 
ui 
ao 

Display mode Ill: 
This display mode is active 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. 

0 

REF% CURR.R.POW.,KW 

1111 

1 
50. 121Hz 

SETUP 

AUTO REMOTE RUNNING 

Display mode IV: 

This display mode is only active 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 output frequency at 

any given time in relation to the maximum frequency. 

The display is in the form of a bar graph. 

USE +/- 48Hz 

40.0Hzn, 
11111 111111111 ----66 
HAND LOCAL RUNNING 
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Navigation between display modes 

DISPLAY 
MODE 

Press briefly 

FREQUENCY 

USE +1: 48Hz 

40 OHz 

AUTO REMOTE RUNNING 

40 0Hz-sET,. 

HAND LOCAL RUNNING 

Display mode IV 

175ZA697.10 

Display mode I 

DISPLAY 
MODE 

DISPLAY 
MODE 

With remote 

reference 

DISPLAY 
MODE 

Wdh local reference 

80% 8 5,_9 KU 

40.0 Hz 

AUTO REMOTE RUNNING 

Keep the [DISPLAY 

MODE] key down 

DISPLAY 
MODE 

Display mode II 

REF: CURR.A POLL ;143 

AUTO REMOTE RUNNING 

Display mode III 
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Changing data 
Regardless of whether a parameter has been 

selected under the Quick menu or the Extended 
menu, the procedure for changing data is the same. 

Pressing the [CHANGE DATA] key allows change 

of the selected parameter, and 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. 

0 

IfREQUEMCV 

24.2 Hz 
fir 

216-MRX.:EEFEREHCE 

000000,008 Hz 

The selected digit is indicated by a flashing cursor. 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.yalue can be changed by 

means of the [+/-] keys. 

MOTOR CURRENT 

3.90 A 
SETUP 

210 REFERENCE TYPE 

SUM 

0 

The functional value flashes until signing off by pressing 
the [11K] button. The functional value has now been 

selected. Use [CANCEL] to cancel the change. 

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. 

0 

FREQUENCY 

50.0 Hz'[ 

sr\ 

1 

289 JO8 FREQUENCY 

80.8 Hz 

Then the chosen digit is changed infinitely by 

means of the [+/-] keys: 

FREQUENCY 

50.0 
289 JOB FREQUENCY_ 

Eli 0 H. - 

0 
0 

The chosen digit flashes. The bottom display 

line shows the data value that will be entered 

(saved) when signing off with [OK]. 

Changing of data value, step-by-step 
Certain parameters can be changed both step by 

step and infinitely variably. This applies to Motor 
power (parameter 102), Motor voltage (parameter 

103) and Motor 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. 

Manual initialisation 
Disconnect from mains and hold the [DISPLAY MODE] 

+ [CHANGE DATA] + [OK) keys down while at the 

same time reconnecting the mains supply. Release 

the keys; the 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 overvottages 

It is also possible to carry out initialisation via 

parameter 620 Operating mode. 
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IIII Quick Menu 
The QUICK MENU key gives access to 12 of the 

most important setup parameters of the drive. After 

programming, the drive will, in many cases, be ready 

for operation. The 12 Quick Menu parameters are 

Quick Menu 
Item Number 
1 

2 

Parameter 
Name 
001 Language 
102 Motor Power 

shown in the table below.' A complete description 

of the function is given in the parameter 

sections of this manual. 

Description 

Selects language used for all displays. 
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 

6 

7 

8 

9 

10 

105 Motor Current 

106 Motor Nominal Speed 

201 Minimum Frequency 

Sets output characteristics of drive based on nominal 

current in amps of motor. 
Sets output characteristics of drive based on nominal 
full load speed of motor. 
Sets minimum controlled frequency at which motor 
will run. 

202 Maximum Frequency Sets maximum controlled frequency at which motor 
will run. 

206 Ramp Up Time 

207 Ramp Down Time 

11 323 Relay1 Function 
12 326 Relay 2 Function 

Sets time to accelerate motor from 0 Hz to nominal 
motor frequency set in Quick Menu Item 4. 
Sets time to decelerate motor from nominal motor 
frequency set in Quick Menu Item 4 to 0 Hz. 
Sets function of high voltage Form C relay. 

Sets function of low voltage Form A relay. 
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 Parameter Data 
Enter or change parameter dataor settings in 

accordance with the following procedure. 

1. Press Quick Menu key. 

2. Use '+' and '-' keys to find parameter 
you choose to edit. 

3. Press Change Data key. 

4. Use '+' and '-' keys to select correct parameter 

setting. To move to a different digit within 

parameter, use < and > arrows. Flashing cursor 
indicates digit selected to change. 

5. 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. Press Quick Menu key. 

2. Press '+' key until you reach Parameter 

206, Ramp Up Time. 

3. Press Change Data key. 

4. Press < key twice - hundreds digit will flash. 

5. Press '+' key once to change hundreds digit to '1.' 
6. Press > key to change to tens digit. 

7. Press '-' key until '6' counts down to '0' and 

setting for Ramp Up Time reads '100 s.' 

8. Press OK key to enter new value into drive controller. 

DISPLAY 

MODE 

CHANGE 

DATA 

OUICK 

MENU 

CANCEL 

EXTEND 

MENU 

°ALARM °WARNING 0 ON 

HAND 
START 

OFF 
STOP 

AUTO 

START RESET 

I NB!: 
114VProgramming of extended parameters functions 
available through EXTENDED MENU key is 

done in accordance with same procedure 
as described for Quick Menu functions. 

tr) 

VLT® 6000 HVAC Series 

N 

78 MG.61.A6.02 - VLT is a registered Danfoss trademark 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 101 of 391



VLT® 6000 HVAC Series 

Programming 

EXTEND 
MENU 

Using the [EXTEND MENU] key, it 

is possible to have access to all 

the parameters for the frequency 
converter. 

Operation and Display 001-017 

This parameter group allows to set up parameters 

such as language, display readout and the possibility of 

making the function keys on the control unit inactive. 

I I 

Value: ; 

*English (ENGLISH) 

German (DEUTSCH) 

French (FRANCAIS) 

Danish (DANSK) 

Spanish (ESPANOL) 

Italian (ITALIANO) 

Swedish (SVENSKA) 

Dutch (NEDERLANDS) 

Portuguese (PORTUGUESA) 

Finnish (SUOMI) . 

State when delivered may vary from factory setting. 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

[9] 

iaFunction: 
The choice in this parameter defines the language 

to be used on the display. 

LDescription of choice: - 

There is a choice of the languages indicated. 

The Setup configuration 
The frequency converter 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'. 

It is also possible to set the 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, one Setup 

is used during the day and another at night. 

Parameter 003 Copying of Setups enables copying 

from one Setup to another. 

By means of parameter 004 LCP copy, all Setups 
can be transferred from one frequency converter 

to another by moving the control panel. First all 

parameter values are copied to the control panel. This 

can then be moved to another frequency converter, 

where all parameter values can be copied from the 

control unit to the frequency converter. 

002 Active Setup 

(ACTIVE SETUP) 

Factory Setup (FACTORY SETUP) [0] 

*Setup 1 (SETUP 1) . [1] 

Setup 2 (SETUP 2) [2] 

Setup 3 (SETUP 3) [3] 

Setup 4 (SETUP 4) [4] 

MultiSetup (MULTI SETUP) [5] 

t, Function: 
The choice in this parameter defines the Setup number 

you want to control the functions of the 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 common 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. 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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Connection examples 
Setup change 

+24V 

PAR. 302 
Start 
PAR. 304-. 

PAR. 306 

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 002 =Multi Setup [5]. 

003 Copying of Setups 

-(SETUP COPY) 

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) [2] 

Copy active Setup to Setup 3 

(COPY TO SETUP 3) [3] 

Copy active Setup to Setup 4 (COPY TO SETUP 4) [4] 

Copy active Setup to all 

(COPY TO ALL) 

[0] 

[1] 

[5] 

A copy is made from the active Setup selected in 

parameter 002 Active Setup to the Setup or Setups 

selected in parameter 003 Copying of Setups. 

NR!: 

1114) 

Copying is only possible in Stop mode (motor 
kr 

stopped on a Stop command). 

Description of choice: 1 

The copying starts when the required copying function 
has been selected and the [OK] key has been pressed. 

The display indicates when copying is in progress. 

004 LCP copy 

(LCP COPY) 

FT61t27:77 

*No copying (NO COPY) 

Upload all parameters 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 

[0] 

(UPLOAD ALL PARAMET.) 

Download all parameters 
(DOWNLOAD ALL PARAM.) 

Download power-independent par. 

(DOWNLOAD SIZE INDEP.) 

[1] 

[2] 

[3] 

[Function 
Parameter 004 LCP copy is used if the integrated 
copying function of the control panel is to be used. 

This function is used if all parameter Setups are 

to be copied from one frequency converter to 
another by moving the control panel. 

Description ofchoice: 
Select Upload all parameters [1] if all parameter values 

are to be transmitted to the control panel. 

Select Download all parameters [2] if all transmitted 

parameter values are to be copied to the frequency 
converter on which the control panel has been mounted. 
Select Download power-independent par. [3] if only the 
power-independent parameters are to be downloaded. 
This is used if downloading to a frequency converter 
that has a different rated power than the one from 

where the parameter Setup originates. 

I N131: 

IuploI: 4 ading/Downloading can only be carried 
out in the Stop mode. 

Setup of user-defined readout 
Parameter 005 Max. value of user-defined readout 
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 of user-defined readout and the unit is 

determined 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, square or cubed ratio. 
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- 

0 I 0 

[ Value: 
0.01 - 999,999.99 

'1 
* 100.00 

LFtinction: 
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 

readout. The programmed value is reached when 

the output frequency in parameter 202 Output 
frequency high limit, fm, is reached. The unit also 

decides whether the ratio between output frequency 

and readout is linear, square or cubed. 

liDescriptiOrirOf:ohoice::.. 

Set the required value for max. output frequency. 

I I . . II 

- . 

*No unit 1 0] GPM 1 [21] 
% 1 1] gaVs 1 22] 
rpm 1 2] gal/min 1 23 
ppm 1 3] gaVh 1 [24] 
pulse/s 1 4] lb/s 1 [25] 
Vs 1 5] lb/min 1 [26]. 
Vmin 1 [6] lb/h 1 27] 
I/h 1 7] CFM 1 28 
kg/s 1 8] ft 3/s 1 29 
kg/min 1 9] ft 3/min 1 [30 
kg/h 1 10 ft 3/h 1 [31 
m 3/s 1 11 ft 3/min 1 32 
m 3/min 1 ' 12 ft/s 1 33 
m 3/h 1 13 in wg 2 34] 
m/s 1 14 ftwg 2 35] 
mbar 2 15 PSI 2 36] 
bar 2 [16] IbAn 2 37] 
Pa 2 17] HP 3 [38] 
kPa 2 18 
MWG 2 19] 
kW 3 20 Resulting reference [%] (REFERENCE [%]) 

Flow and speed units are marked with 1. Resulting reference [unit] (REFERENCE [UNIT]) 

Pressure units with 2, and power units with *Frequency [Hz] (FREQUENCY [HZ]) 

3. See figure in next column. % 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] (OURS RUN [H]) [9] 

User-defined readout [-] 

(CUSTOM READ.[UNITS])) [10] 

Setpoint 1 [unit] (SETPOINT 1 [UNITS]) [11] 

Setpoint 2 [unit] (SETPOINT 2 [UNITS]) [12] 

Feedback 1 (FEEDBACK 1 [UNITS]) ' [13] 

Feedback 2 (FEEDBACK 2 [UNITS]) [14] 

* = factory setting. I) = display text I] = value for use in communication via serial communication port 

Custom 
readout 
Por. 005 

Umme 
nit2 

01.2. flow 

175HA332.12 

Kublc 
units 
(e.g. power) 

output frequency 
high Omit 
Par. 202 

Select a unit to be shown in the display 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 (HP, 

kW) 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 readout. 

Description of cltoice: 

Select the required unit for User-defined readout. 

007 Large display readout 

(LARGE READOUT) 

Value: 
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Feedback [unit] (FEEDBACK [UNITS]) 

Motor voltage M (MOTOR VOLTAGE M) 
DC link voltage M (DC VOLTAGE M) 
Thermal load, motor [%] 

(THERM.MOTOR LOAD [%]) 

Thermal load, VLT [ %] 

(THERM.DRIVE LOAD [%]) 

Digital input [Binary code] 

(DIGITAL INPUT [BIN]) 

Analogue input 53 M (ANALOG INPUT 53 M) 
Analogue input 54 M (ANALOG INPUT 54 [V]) 

Analogue input 60 [mA] 

(ANALOG INPUT 60 [MA]) 

Relay status [binary code] (RELAY STATUS) 

Pulse reference [Hz] (PULSE REFERENCE [HZ]) 

External reference [96] (EXT. REFERENCE [%]) 

Heat sink temp. [°C] (HEATSINK TEMP [°C]) 

Communication option card warning 

(COMM OPT WARN [HEX]) 

LCP display text (FREE PROG.ARRAY) 

Status word (STATUS WORD [HEX]) 

Control word (CONTROL WORD [HEX]) 

Alarm word (ALARM WORD [HEX]) 

PID output [Hz] (PID OUTPUT [HZ]) 

PID output [ %] (PID OUTPUT [%]) 

Real Time Clock (REAL TIME CLOCK) 

[15] 

[16] 

[17] 

[18] 

[19] 

[20] 

[21] 

[22] 

[23] 

[24] 

[25] 

[26] 

[27] 

[28] 

[29] 

[30] 

[31] 

[32) 

[33] 

[34] 

[40] 

This parameter allows a choice of the data value to 
be shown in the display, line 2, when the frequency 
converter is turned on. The data values will also be 

included in the display mode scroll-list. Parameters 
008-010 Small display readout allow a choice of 

another three data values, shown in line 1. 

See the description of the control unit. 

Description of choice: 

No readout can only be selected in parameters 
008-010 Small display readout.. 

Resulting reference (%J gives a percentage for 

the resulting reference in the range from Minimum 

reference, RefmiN to Maximum reference, RefMM 

. See also reference handling. 

Reference (unit] gives the resulting reference in Hz 

in Open. loop. In Closed loop, the reference unit is 

selected in parameter 415 Process units. 

Frequency (Hz] gives the output frequency 
from the frequency converter. 
% of maximum output frequency NJ is the present 
output frequency as a percentage value of parameter 
202 Output frequency high limit, fm,)(. 

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. 

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, FBmiN, 414 Maximum feedback, 
FBmAx and 415 Process units . 

Motor voltage IV] states the voltage supplied 

to the motor. 

DC link voltage (V) states the intermediate circuit 
voltage in the frequency converter. 

Thermal load, motor phi 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 (%J states the calculated/ - 
estimated thermal load on the 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 terminal 60. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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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 phi gives the sum of the external 

references as a percentage (the sum of analogue/ 

pulse/serial communication) in the range from Minimum 

reference, Ref:m.1 to Maximum reference, Refnim. 

Heat sink temp. rci states the present heat sink 

temperature of the frequency converter. The cut-out 
limit is 90 ± 5°C; cutting back in occurs at 60 ± 5°C. 

Communication option card warning (Hex] gives a 

warning word if there is a fault on the communication 

bus. This is only active if communication options 
have been installed. Without communication 

options, 0 Hex is displayed. 

LCP display text shows the text programmed in 

parameter 533 Display text 1 and 534 Display text 

2 via LCP or the serial communication port. 
LCP procedure for entering text 
After selecting Display Text in parameter 007, select 

display line parameter (533 or 534) and press the 

CHANGE DATA key. Enter text directly into the 

selected line by using UP, DN & LEFT, RIGHT arrow 

keys On the LOP. The UP and DN arrow keys scroll 

through the available characters. The Left and Right 

arrow keys move the cursor through the line of text. 

To lock in the text, press the OK key when the line of text 

is completed. The CANCEL key will cancel the text. 

The available characters are: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
/E0AAO0E1tile./-() 0123456789 'space' 

'space' is. the default value of parameter 533 & 

534. To erase a character that has been entered, 

it must be replaced with 'space'. 

Status word displays the actual drive status 
word (see parameter 608). 

Control word displays the actual control word 

(see parameter 607). 

Alarm word displays the actual alarm word. 

PID output shows the calculated PID output 
in the display in either Hz [33] or percentage 

of max frequency [34]. 

Real time clock 
Real time clock can show the current time and 

date and weekday. The available digits stipulate 

how comprehensive the readout can be. E.g if 

only the real time clock readout is used in the top 

line (parameter 008, 009 or 010) the following is 

VLT® 6000 HVAC Series 

shown: WD YYYY/MM/DD/ HH.MM. See table 
below for further reference: 

Avail- 

able 

digits 

Format Ex. 

6 hh.mm 11.29 

8 WW hh.mm WE 11.29 

13 WW YYMMDD hh.mm WE 040811 11.29 

20 WW YYYY/MM/DD hh.mm WE 2004/08/11 11.29 

008 Small display readout 1.1 

(SMALL READOUT 1) 

Value: 
See parameter 007 Large display readout 

* Reference [Unit] [2] 

Function: 
This parameter enables a choice 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 MODE] 

button. Data option LCP display text [29] cannot 
be selected with Small display readout. 

Description of choice: 

There is a choice of 33 different data values, see 

parameter 007 Large display readout. 

009 Small display readout 1.2 

(SMALL READOUT 2) 

See parameter 007 Large display readout 
*Motorcurrent [A] [5] 

See the functional description for parameter 008 Small 

display readout. Data option LCP display text [29] 

cannot be selected with Small display readout. 

4Description.:.of ::: 

There is a choice of 33 different data values; see 

parameter 007 Large display readout. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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1 

I 

Value: " 

Se parameter 007 Large display readout 
*Power [kW] 

I Function: 
See the functional description for parameter 008 

Small data readout. Data option LCP display text [29] 

cannot be selected with Small display readout. 

[6] 

Description of choice: 

There is a Choice of 33 different data values, see 

parameter 007 Large display readout. 

Value: - 

Hz (HZ) [0] 

*% of output frequency range (%) (% OF FMA)n [1] 

I Function:, 
This parameter decides the local reference unit. 

raiailitiFirol choice: 

Choose the required unit for local reference. 

012 Hand start on LCP 

(HAND START BTTN) 

Value: 

Disable (DISABLE) 

*Enable (ENABLE) 

[0] 

[1] 

Function: 
This parameter allows selection/deselection of the 

Hand start key on the control panel. 

Description orChoiCe: 

If Disable [0] is selected in this parameter, the 

[HAND START] key will be inactive. 

013 OFF/STOP on LCP 

(STOP BUTTON) 

[Value: 
Disable (DISABLE) 

*Enable (ENABLE) 

[0] 

[1] 

[Function:. 
This parameter allows selection/deselection 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. 

NM: 

14 
If Disable is selected, the motor cannot be 

stopped by means of the [OFF/STOP] key. 

014 Auto start on LCP 

(AUTO START BTTN) 

Disable (DISABLE) 

*Enable (ENABLE) 

[0] 

[1] 

This parameter allows selection/deselection of the 

auto start key on the control panel. 

,Description 

If Disable [0] is selected in this parameter, the 

[AUTO START] key will be inactive. 

I ;Value: 

Disable (DISABLE) 

*Enable (ENABLE) 

[0] 

[1] 

Ltunction:. 
This parameter allows selection/deselection of the 

reset key on the control panel. 

J 

Description of,choice: 

If Disable [0] is selected in this parameter, the 

[RESET] key will be inactive. 

NM: 
IOnly select Disable [0] if an external reset signal 

has been connected via the digital inputs. 

016 Lock for' data change 

(DATA CHANGE LOCK) 

*Not locked (NOT LOCKED) 

Locked (LOCKED) 

1 
[0] 

[1] 

I 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. 

j 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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:Desc,riptiion of- ;choice 

If Locked [1] is selected, data modifications 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. 

017 Operating state at power up, local control 

(POWER UP ACTION) 

Value: 
*Auto restart (AUTO RESTART) 

OFF/Stop (OFF/STOP) 

[0] 

[1] 

Setting of the desired operating mode when the 

mains voltage is reconnected. 

LDestilptitin of chOiCe: 

Auto restart [0] is selected if the frequency converter is to 

start up in the same start/stop condition as immediately 

before power to the frequency converter is cut off. 

OFF/Stop [1] is selected if the frequency converter 
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. 

. I NB1: 

14ipIf [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. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Load and Motor 100-117 

This parameter group allows 
the con-figuration of regulation 
parameters and the choice of 
torque characteristics to which 
the 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. 

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. 

Consequently, the user is only able to see 

the parameters that are of significance for 

a given application. 

. 

0 I 

Value: 
*Open loop (OPEN LOOP) 

Closed loop (CLOSED LOOP) 

Function: 
This parameter is used for selecting the configuration 

to which the frequency converter is to be adapted. 

I 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 

I Value: 
*Automatic Energy Optimisation 

(AEO FUNCTION) 

Parallel motors (MULTIPLE MOTORS) 

[0] 

[1] 

FunCtidn: 
This parameter allows a choice of whether the frequency 
converter has one or several motors connected to it. 

Description,of choice: 

If Automatic Energy Optimisation [0] has been selected, 
only-one motor may be connected to the frequency 
converter. The AEO function ensures that the motor 
obtains its maximum efficiency and minimises motor 
interference. Parameter 118 makes it possible to set the 
power factor (Cos (p) which is used by the AEO function. 

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. 

0.1 OS 04 0.5 OA 0.7 OA OA 1.0 173 
Frequency 

" 
L Value: 

0.25 kW (0.25 KW) 

0.37 kW (0.37 KW) 

0.55 kW (0.55 KW) 

0.75 kW (0.75 WI) 
1.1 kW (1.10 KW) 

1.5 kW (1.50 KIN) 

2.2 kW (2.20 KW) 

3 kW (3.00 KW) 

4 kW (4.00 KW) 

5,5 kW (5.50 KW) 

7,5 kW (7.50 KW) 

11 kW (11.00 KW) 

15 kW (15.00 KW) 

18.5 kW (18.50 KW) 

22 kW (22.00 KW) 

30 kW] (30.00 KW) 

* = factory setting. 0 = display text = value for use in communication via serial communication port 

[25] 

[37] 
[55] 

[75] 

[110] 

[150] 

[220] 

[300] 

[400] 

[550] 

[750] 

[1100] 

[1500] 

[1850] 

[2200] 

[3000] 

86 MG.61.A6.02 - VLT is a registered Danfoss trademark 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 109 of 391



VLT® 6000 HVAC Series 

37 kW (37.00 KW) 

45 kW (45.00 KW) 

55 kW (55.00 KW) 

75 kW (75.00 KW) 

90 kW (90.00 KW) 

110 kW] (110.00 KW) 

132 kW (132.00 KW) 

160 kW (160.00 KW) 

200 kW (200.00 KW) 

250 kW (250.00 KW) 

300 kW (300.00 KW) 

315 kW (315.00 KW) 

355 kW (355.00 KW) 

400 kW (400.00 KW) 

450 kW (450.00. KVV) 

500 kW (500.00 KW) 

550 kW (550.00 KW) 

*Depends on the unit 

[3700] 

[4500] 

[5500] 

[7500] 

[9000] 

[11000] 

[13200] 

[16000] 

[20000] 

[25000] 

[30000] 

[31500] 

[35500] 

[40000] 

[45000] 

[50000] 

[55000] 

This is where to select the kW value PM,N that 

corresponds to the rated power of the motor. At the 

work's, a rated kW value PM,N has been selected 

that depends on the type of unit. 

Description 'of choice: 

Select a value that equals the nameplate data on the 

motor. There are 4 possible undersizes or 1 oversize in 

comparison with the factory setting: Also, alternatively 

it is possible to set the value for motor power as an 

infinitely variable value, see the procedure for Infinitely 

variable change of numeric data value . 

. 

Value: 
200 V [200] 

208 V [208] 

220 V [220] 

230 V [230] 

240 V [240] 

380 V [380] 

400 V [400] 

415 V [415] 

440 V [440] 

460 V [460] 

480 V [480] 

500 V [500] 

550 V [550] 

575 V [575] 

600 V [600] 

*Depends on the unit 

Function: 
This is where the rated motor voltage UM,N is 

set for either star Y or delta 0. 

Descnption of choice: 

Select a value that equals the nameplate data on 

the motor, regardless of the mains voltage of the 
frequency converter. Furthermore, alternatively it is 

possible to set the value of the motor voltage infinitely 

variably. Also refer to the procedure for infinitely. 

variable change of numeric data value. 

Changing 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. 

104 Motor frequency, fivi,N 

(MOTOR FREQUENCY) 

[Value: 1 

*50 Hz (50 HZ) 

60 Hz (60 HZ) 

Function: 
This is where the rated motor frequency fM,N is selected. 

Description:of choice: 

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. 

I 

105 Motor current, Im,N (MOTOR CURRENT) 

(MOTOR CURRENT) 

Value: 
0.01 - IvamAx * Depends on the unit 

Function: 
The rated motor current Im,N forms part of the frequency 
converter calculations i.a. of torque and motor thermal 

protection. Set the motor current Ivu,N, taking into 

account the star Y or delta .connected motor. 

Description of choice: 

Set a value that equals the nameplate data on the motor. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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NB!: 
INIt is important to enter the correct value, since 

this forms part of the WC + control feature. 

106 Rated motor speed, nm,N 

(MOTOR NOM. SPEED) 

Value: 
100 - fM,N x 60 (max. 60000 rpm) 

*Depends on parameter 102 Motor power, P t 

Ltunction:, 
This is where the value is set that corresponds 

to the rated motor speed nm,N, which- can be 

seen from the nameplate data. 

[Description of :choice; 

Choose a value that corresponds to the 

motor nameplate data. 

NB!: 
IVIt is important to set the correct value, since 

this forms part of the WC + control feature. 

The max. value equals fM,N x 60. 

fM,N is set in parameter 104 Motor frequency, fM,N. 

107 Automatic motor adaptation, AMA 
O 0 0 I 

*Optimisation disable (NO AMA) 

Automatic adaptation (RUN AMA) 

Automatic adaptation with LC-fitter 

(RUN AMA WITH LC-FILT) 

[0] 

[1] 

[2] 

I Function: 
Automatic motor adaptation is a test algorithm 

that measures the electrical motor parameters 

at motor standstill. This means that AMA itself 

does not supply any torque. 
AMA is useful when commissioning systems, where 

the user wants to optimise the adjustment of the 

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 frequency converter, 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. 

I NB!: 
It is important to run AMA with any tat 
motors 55 kW/ 75 HP 

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 Automatic 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 frequency 

converter and the motor. If a total setting is required, the 
LC-fitter can be removed and, after completion of the 
AMA, it can be reinstalled. In Automatic optimisation 
with LC-fitter [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 frequency converter 
must be entered in,parameters 102 to 106. 

- 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 frequency converter. 

If automatic motor adaptation is to be discontinued, 

press the [OFF/STOP] key. 

I NB!: 

1111 

AMA is not allowed on motors connected 

in parallel. 

I Description of. choice: 

Select Automatic adaptation [1] if the frequency 

converter is to carry out a complete automatic 
motor adaptation. 

Select Automatic adaptation with LC-filter [2] if a 

LC-fitter has been placed between the 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. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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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 

Automatic motor adaptation, AMA. 

4. Start up the frequency converter or connect terminal 

18 (start) to 24 V DC (possibly from terminal 12). 

5. After a normal sequence, the display reads: AMA 

STOP. After a reset, the frequency converter 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 [Res-et] 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. 

2. 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. 

108 Start voltage of parallel motors 

(MULTIM.START VOLT) 

0.0 - parameter 103 Motor voltage, U M,N 

* Depends on par. 103 Motor voltage, U M,N 

[ FunCtion: 
This parameter specifies 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, UM,N. 

109 Resonance damping 

(RESONANCE DAMP.) 

[Value: 
0 - 500 % 

[f unction: 
High-frequency electric resonance problems between 
the frequency converter and the motor can be 
eliminated by adjusting the resonance damping. 

* 100 % 

,:.:Des.ciption:otchrotce: 

Adjust the damping percentage until the motor 
resonance has disappeared. 

110 High break-away torque 

(HIGH START TORO.) 

0.0 (OFF) - 0.5 sec. * OFF 

Function: 
In order to secure a high starting torque, the maximum 
torque for max. 0.5 sec. is allowed. However, 

the current is limited by the protection limit of the 

frequency converter (inverter): 0 sec. corresponds 
to no high break-away torque. 

t Description of choice:- 

Set the necessary time in which a high starting 

torque is desired. 

Value: 
0.0 - 120.0 sec. * 0.0 sec. 

Function: 
This parameter enables a delay of the starting time 

after the conditions for start have been fulfilled. 

When the time has passed, the output frequency 
will start by ramping up to the reference. 

Description of choice: 

Set the desired time until acceleration is to begin. 

112 Motor preheater 

Value: 
*Disable (DISABLE) 

Enable (ENABLE) 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Function: 
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 motor. 

The motor preheater is only active during stop. 

Description of,choice: 

Select Disable [0] 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. 

I I 

[Value: 
0 - 100 % * 50 96' 

The maximum value depends on the rated motor 

current, parameter 105 Motor current, 

f Function: 
The motor can be preheated at stop by means of a DC 

current to prevent moisture from entering the motor. 

VLT 6152-6602, 380-460 V and VLT 6102-6652, 

525-600 V work with a reduced DC current. The level 

can, depending on motor selection, be down to 80%. 

I Descriptioroi0: 
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 (0 Hz). This function can also 

be used to generate a holding torque. 

If too high a DC current is supplied for too 
long, the motor can be damaged. 

or: 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 percentage of the rated motor current 'KN. 

In parameter 115 DC braking time, the DC braking 

time is selected, and in parameter 116DC 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. 

N 131 : 

114 
The DC brake is not to be used if the inertia 

of the motor shaft is more than 20 times 

the inertia of the motor itself. 

I . 

Value:- 
0 

IV 
L 

T MA 
A 2 100 ( %] * 50 % 

The maximum value depends on the rated 

motor current. If the DC braking current is 

active, the frequency converter has a switching 

frequency of 4 kHz. 

Function: 
This parameter is used for setting 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. 

VLT 6152-6602, 380-460 V and VLT 6102-6652, 
525-600 V work with a reduced DC current. The level 

can, depending on motor selection, be down to 80%. 

[Description of, choice: 

To be set as a percentage value of the rated motor 

current Im,N set in parameter 105 Motor current, IvLT,N. 

100% DC braking current corresponds to IM,N. 

Make sure not to supply too high a braking 

current for too long.The motor will be 

damaged because of mechanical overload 

or the heat generated in the motor. 

115 DC braking time 
D : 

Value: 
0.0 - 60.0 sec. * 10 sec. 

(!Functions 
This parameter is for setting the DC braking time 
for which the DC braking current (parameter 
113) is to be active. 

I Description of choice: 

Set the desired time. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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116 DC brake cut-in frequency 

(DC BRAKE CUT-IN) 

0.0 (OFF) - par. 202 

Output frequency high limit, fmAx * OFF 

[T,F14.909P. 
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. 

,6Decriptiiiii-31Of Choice: 

Set the desired frequency. 

117 Motor thermal protection 

(MOT. THERM PROTEC) 

I 
No protection (NO PROTECTION) . [0] 

Thermistor warning (THERMISTOR WARNING) [1] 

Thermistor trip (THERMISTOR FAULT) [2] 

EiFt Warning 1 (ETR WARNING 1) [3] 
*ETR Trip 1 (ETR TRIP 1) [4] 

ETR Warning 2 (ETR WARNING 2) [5] 

E I H Trip 2 (ETR TRIP 2) [6] 

11-i Warning 3 (ETR WARNING 3) [7] 

ETR Trip 3 (ETR TRIP 3) [8] 

ETR Warning 4 (ETR WARNING 4) 

ETR Trip 4 (ETR TRIP 4) [10] 

E Function" 
The frequency converter is able to monitor the motor 

temperature in two different ways: 

- Via a thermistor sensor fitted to the motor. The 

thermistor is connected to one of the analog 

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 ItA,N and the rated motor frequency fM,N. 

The calculations made take into account the 

need for a lower load at lower speeds because 

of less cooling 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. 

FDescriphon Ofchoice: 

Select No protection [0] if no warning 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. 

* = factory setting. 0 = display text [j = value for use in communication via serial communication port 

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 frequency converter can also be programmed 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. 

t [s] 

2000 

1000 

6 
5 
4 
3 
2 

100 

60 
50 
40 
30 

20 

10 

ti 
four = t x (um 

four 2 x ft.1.14 

four = 0.2 x f" 

1 0 1 2 1 4 1 6 1 8 2 0 

I NM: 
In UL / cUL applications ETR provides class 

20 motor overload profection in accordance 
with National Electrical Code. 

118 Motor power factor (Cos 9) 

(MOTOR. PVVR FACT) 

::Value: 

0.50 - 0.99 * 0.75 

Fiinction: 1 

This parameter calibrates and optimizes the AEO 

,function for motors of different power factor (Cos (p). 

eSCOptiorvroUchoice: 

Motors having > 4 poles have a lower power factor 
which would restrict or prevent use of the AEO function 

for energy savings. This parameter allows the user 

to calibrate the AEO function to the power factor of 

the motor so that AEO can be used with motors of 

6, 8, and 12 poles as well as 4 and 2 poles. 

I NBI: 
The default value is 0.75 and should NOT 
be changed unless the specific motor 
has power factor lower than 0.75. This 

is typically the case for motors having more than 

4 poles or low efficiency motors. 

I. 

MG.61.A6.02 - VLT is a registered Danfoss trademark 91 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 114 of 391



VLT® 6000 HVAC Series 

References and Limits 200-228 
rout 

f MAX.(202) 
Ref. 

1M,N (104) 

f MIN.(201) 

175HA334.10 

X 
Romp up Ramp down 

I 

Value: 

fMIN - 120/1000 Hz 

(par. 200 Output frequency range) * 50 Hz 

Erin ction : 
In this parameter, a maximum output frequency 
can be selected that corresponds to the highest 

speed at which the motor can be. 

S NB!: 

1414 

In this parameter group, the frequency and reference 

range of the frequency converter are established. 

This parameter group also includes: 

- Setting of ramp times 

- Choice of four preset references 

Possibility of programming four bypass frequencies. 

- Setting of maximum current to motor. 

- Setting of warning limits for current, frequency, 

reference and feedback. 

I I 

Value: 
*0 -120 Hz (0 - 120 HZ) 

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, fMAX. 

[0] 

[1] 

Description of choice:. 

Select the required output frequency range. 

201 Output frequency low limit, fmIN 

Value: 
0.0 - fmAx * 0.0 HZ 

This is where to select the minimum output frequency. 

Description; of choice: . 

A value from 0.0 Hz to the Output frequency high limit, 

fmAx frequency set in parameter 202 can be selected. 

The output frequency of the frequency 

converter can never assume a value higher 

than 1/10 of the switching frequency 

(parameter 407 Switching frequency. 

rDescnption: of 

A value from fmiN to the choice made in parameter 

200 Output frequency range can be selected. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Reference handling 
Reference handling is shown in the block 
diagram underneath. 
The block diagram shows how a change in a parameter 
can affect the resulting reference. 

Parameters 203 to 205 Reference handling, minimum 

and maximum reference and parameter 210 Reference 

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 analog 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 
Display 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 
Minimum reference, Ref MIN to Maximum reference, Ref 
MAX. 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, fmIN and parameter 

202 Output frequency high limit, fmAx. 

I NB!: 

114 
If the local reference is active, the frequency 

converter will always be in Open loop 

[0], regardless of the choice made in 

parameter 100 Configuration. 

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 reference. - 

Preset references 

Ref. I par. 211 

Ref. 2 par. 212 

Ref. 3 par. 213 

Rai. 4 par. 214 

External ref. 

Ana. Input 53. par. 303 

(0- 10V) 

Mo. input 54. par. 311 OX 
0-10V Scale 

to 

Ano. mpul 60. par. 3,4 

P 
Scale 
to X 

0(0-20mA) 
OX 

Pulse reil input 17/29 

P° 

Serial comrn. ref. 
(9200X) 

Seale 
lo X 

Seale 
to X 

200 

0 

0 

Preset 
ref. lob, par. 300-307 
ref. mob, par. 300-307 

/OX 

Feedback Junction 

Selpoint 1 0-1 
See par. 413-419 

SetpoInt 2 0:9-1 

\20/0 
rsv-\ 

Gonne. mods par. 100 
141. (unction, par. 210 

Speed 
Open Loop 

/ Frame rrl. par. 300-3071 
TOL 110. 

1ll17 Process 
two 

rw` -614% 
Closed Loop 

X+Y 

elallo 

(As 

YD 

V 

rs. 

rater. 

Preset rel. lit 
Par. 300-307 

LCP: 
External 
reference In X 

Remote 
controlled 
reference 

Feedback setpoInt 

0.4 
mama 

LCP: 
Resulting 
reference In X 

* = factory setting. Ci = display text D = value for use in communication via serial communication port 

Resulting ref. 
DO 

LCP: 
Resoling 
reference unit 

17510+375.14 
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203 Reference site 
(REFERENCE SITE) 

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: 

*Hand/Auto linked reference Unit 

(LINKED TO HAND/AUTO) [0] Par. 100 Configuration = Open loop Hz 

Par. 100 Configuration = Closed loop Par. 415 Remote reference (REMOTE) [1] 

Local reference (LOCAL) [2] 

Punction: 
This parameter determines the location of the active 

reference. If Hand/Auto linked reference [0] is selected, 

the resulting reference will depend on whether the 

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/Auto 101 

Remote 111 

Local (2] 

Hand mode 
Local ref. active 
Remote ref. active 
Local ref. active 

Auto mode 
Remote ref. active 
Remote ref. active 

Local ref. active 

Descriptioriof. 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, regardless 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. 

204 Minimum reference, RefmIN 

(MIN. REFERENCE) 

I Value: I 

Parameter 100 Configuration = Open loop [0]. 

0.000 - parameter 205 RefmAx * 0.000 Hz 

Parameter 100 Configuration = Closed loop [1]. 

-Par. 413 Minimum feedback 

- par. 205 RefmAx * 0.000 

The Minimum reference gives the minimum 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. 

(_Description of choice: 

Minimum reference is set if the motor is to run 

at a minimum speed, regardless of whether 
the resulting reference is 0. 

205 Maximum reference, Refmax 

(MAX. REFERENCE) 

Value: 
Parameter 100 Configuration = Open loop [0] 

Parameter 204 Refmitv - 1000.000 Hz * 50.000 'Hz 
Parameter 100 Configuration = Closed loop [1] 

Par. 204 Ref MIN 

- par. 414 Maximum feedback * 50.000 Hz 

Function: 
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 ). 

The reference unit can be determined on the 

basis of the following table: 

Unit 

Par. 100 Configuration = Open loop 

Par. 100 Configuration = Closed loop 

Hz 

Par. 415 

Description 'of-choice: 

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 time 

(RAMP UP TIME) 

Value: 
1 - 3600 sec. 

7771 
* Depends on the unit 

LFunction: 
The ramp-up time is the acceleration time from 0 

Hz to the rated motor frequency fM,N (parameter 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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104 Motor frequency, fm,N). It is assumed that the 

output current does not reach the current limit (set 

in parameter 215 Current limit lum). 

lAX.(202) 

M.H (104) 

inn.(201) 

175.234.i0 

Romp up Ramp down 

D.escriptIon of choice: 

Program the desired ramp-up time. 

207 Ramp-down time 

(RAMP DOWN TIME) 

1 - 3600 sec. * Depends on the unit 

I Function. 
The ramp-down time is the deceleration time 
from the rated motor frequency fM,N (parameter 

104 Motor frequency, f m,N) to 0 Hz, provided 

there is no overvoltage in the inverter because of 

the motor acting as a generator. 

[ Description of choicer' 
Program the desired ramp-down time. 

208 Automatic ramp-down 

(AUTO RAMPING) 

Value: 
Disable (DISABLE) 

*Enable (ENABLE) 

Function: - 

This function ensures that the frequency converter 

does not trip during deceleration if the ramp-down 

time set is too short. If, during deceleration, the 

frequency converter registers that the intermediate 

circuit voltage is higher than the max. value(see list 

of warnings and alarms), the frequency converter 

automatically extends the ramp-down time. 

I NBI: 
IVIf the function is chosen as Enable [1], the ramp 

time may be considerably extended in relation to 
the time set in parameter 207 Ramp-down time. 

] DeetriptiOin-Of 

Program this function as Enable [1] if the frequency 
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) 

I Value: 
Par. 201 Output frequency Low limit - par. 202 

Output frequency high limit * 10.0 HZ 

Function: 
The jog frequency fjoG is the fixed output frequency 
at which the frequency converter is running when 

the jog function is activated. 

Jog can be activated via the digital inputs. 

forCil ice:.. 

Set the desired frequency. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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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 

type. See Calculation of resulting reference. See 

also the drawing in Reference handling. 

The following parameters have been set: 
Par. 204 Minimum reference: 
Par. 205 Maximum reference: 
Par. 211 Preset reference: 
Par. 308 Terminal 53, analog input: 
Par. 309 Terminal 53, min. scaling: 
Par. 310 Terminal 53, max. scaling: 

10 Hz 

50 Hz 

15% 
Reference DI 

0V 
10 V 

When parameter 210 Reference type is set to Sum 

[0], one of the adjusted Preset references (par. 211- 

214) will be added to the external references as a 

percentage of the reference range. If terminal 53 

is energized by an analog input voltage of 4 V, the 

resulting reference will be as follows: 

Par. 210 Reference type = Sum [0] 

Par. 204 Minimum reference = 10.0 Hz 

Reference contribution at 4 V = 16.0 Hz 

Par. 211Preset reference = 6.0 Hz 

Resulting reference = 32.0 Hz 

If par ameter 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 present external references. If terminal 53 

is energized by an analog input voltage of 4 V, the 

resulting reference will be as follows: 

Par. 210 Reference type = Relative [1] 

Par. 204 Minimum reference = 10.0 Hz 

Reference contribution at 4 V = 16.0 Hz 
Par. 211Preset reference = 2.4 Hz 

Resulting reference = 28.4 Hz 

The graph in the next coltimn shows the 

resulting reference in relation to the external 

reference varied from 'l-Js -1 0 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 

reference 1 is programmed for 0%. 

Rel. [az) 

Par. 205 
Rel. max. = 50 

4 

30 

20 

Par. 204 
Rel. min. = 10 

0 

Par. 309 
Terminal 53 = 

10 Ref. signal (V] 
Par. 310 
Terminal 53 = 10V 

210 Reference type 

Value: 
*Sum (SUM) 

Relative (RELATIVE) 

ExternaVpreset (EXTERNAUPRESET) 

[0] 

[1] 

[2] 

It is possible to define how the preset references 

are to be added to the other references. For 

this purpose, Sum or Relative is used. It is also 

possible - by using the Extemal/preset function - to 
select whether a shift between external references 

and preset references is wanted. 

See Reference handling. 

Description pf,:chu 

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 percentage 
of the reference range (RefmiN-RefmAx). 

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 ExtemaYpreset [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 analog 

references, pulse references and any references 

from serial communication. 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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NB!: 

II 

ElIf Sum or Relative is selected, one of the 

preset 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. 

Value: 
-100.00 % - +100.00 % 

of the reference range/external reference 

J 
* 0.00% 

Function: 
Four different preset references can be programmed 

in parameters 211-214 Preset reference. The preset 

reference is stated as a percentage value of the 

,reference range (RefmiN - Ref MAX) 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 

0 

Terminal 16/29/32 

preset ref. lsb 

0 

0 

0 

Preset ref. 1 

Preset ref. 2 

Preset ref. 3 

Preset ref. 4 

estriptipn of choice: 

Set the required preset reference(s) that is/are 

to be the options. 

215 Current limit, lum 

(CURRENT LIMIT) 

LLFAIundt 

This is where the maximum output current lum is set. 

The factory setting corresponds to the rated output 

current. Current limit is for protection of the frequency 

converter. If the current limit is set within the range of 

* = factory setting. 0 = display text [] = value for use in communication via serial communication poit 

VLT® 6000 HVAC Series 

1.0-1.1 X IVLT,N (the rated output current of the frequency 
converter), the frequency converter can only handle a 

load intermittently, i.e. for short periods at a time. After 

the load has been higher than IVLT,N, it must be ensured 

that for a period the load is lower than Ivu,N Please 

note that if the current limit is set to less than Ivcr,N, the 

acceleration torque will be reduced accordingly. 
If the drive is in current limit and a stop' command 
is initiated with the stop button on the LCP key 

pad, the drive output is immediately turned off 
and the motor will coast to a stop. 

NB!: 

kWCurrent limit should not be used for 

motor protection; parameter 117 is for 
motor protection. 

Description of 
Set the required maximum output current lum. 

216 Frequency bypass, bandwidth 

(FREQUENCY BYPASS BW.) 

Function: 
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. 

;DescrIptiowofxhoice: 
The bypass bandwidth is equal to the programmed 

bandwidth frequency. This bandwidth will be centered 

around each bypass frequency. 
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II . 

(BYPASS FREQ. 2) 

219 Frequency bypass 3 

(BYPASS FREQ. 3) 

220 Frequency bypass 4 

- 

Value: 
0 - 120/1000 HZ * 120.0 Hz 

The frequency range depends on the selection made 

in parameter 200 Output frequency range. 

EF0.00011: 
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. 

Value: 
0.0 - par. 222 Warning: High current 'HIGH, * 0.0A 

TUnction: 
When the motor current is below the, limit, tow, 
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 frequency converter will trip if parameter 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 

stopped. -lhe 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 !Low must be programmed within 

the normal working range of the frequency converter. 

TLIM 
(PAR.215) 

REFLOW 
(PAR.225) 

; 

--F 
I 

I HIGH 
(PAR.222) 

N 

r- I LOW 
(PAR.221) 

fMIN FLOW 

(.20i) (p.223) 

REFHIGH 
(PAR.226) 

R A N G 

r 

[-- 

0 

REF (HIGH fMAX 

(PAR.224) (PAR.202) 

222 Warning: High current, !HIGH 

(WARN. HIGH CURR.) 

Value: 
Parameter 221 - Ivur,mAx * IVLT,MAX 

;;:Function: 
If the motor current is above the limit, IHIGH, 

programmed 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 stopped. 

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. 

tesciiption of choice: 

The upper signal limit of the motor frequency, f1-11G1-1, 

must be programmed within the normal working 

range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, 'Low. 

223 Warning: Low frequency, flow 
(WARN. LOW FREQ.) 

Value: 
0.0 - parameter 224 * 0.0 Hz 

[Function: 
If the output frequency is below the limit, tow, 
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 stopped. 

* = factory setting. 0 = display text [I = value for use in communication via serial communication port 

J 
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The warning functions are activated when the output 
frequency has reached the selected reference. 

The signal outputs can be programmed to 
generate a warning signal via terminal 42 or 
45 and via the relay outputs. 

[iPescriptcin 'of ,choice: 

The lower signal limit of the motor frequency, flow, 
must be prOgrammed within the normal working 

range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, kow. 

- 

Value: ° 

Par. 200 Output frequency range = 0-120 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 

. Function: 
If the output frequency is above the limit, fHIGH, 

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 stopped. 
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' ofthoiCe: :- 

The higher signal limit of the motor frequency, fHIGH, 

must be programmed within the normal working 

range of the frequency converter. See drawing at 

pa-rameter 221 Warning: Low current, kow. 

225 Warning: Low reference, REFLow 

(WARN. LOW REF.) 

Value: 
-999,999.999 - REFHIGH (par.226) * -999,999.999 

in 

When the remote reference lies under the limit, 

RefLow, programmed in this parameter, the display 

shows a flashing REFERENCE 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 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 

stopped. The warning functions are activated when 
the output frequency has reached the selected 
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, RefHIGH, and in parameter 225 
Warning: Low reference, Rekow, 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. 

Descnption,of choice: - 

The lower signal limit, Rekow, 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), RefLow 

must be within the reference range programmed 
in parameters 204 and 205. 

226 - Warning: High reference , REFHIGH 

(WARN. HIGH REF.) 

I Value: 
REFLow (par. 225) - 999,999.999 * 999,999.999 

If the resulting reference is above the limit, RefHIGH, 

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 stopped. 

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, RefHIGH and in parameter 227 

Warning: Low reference, Refww . 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 . 

I-Descniation of:choice: 
The upper signal limit, RefHIGH, 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 
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[0). In Closed loop [1) (parameter 100), RefHIGH 

must be within the reference range programmed 

in parameters 204 and 205. 

227 Warning: Low feedback, FBLow 

: 

-999,999.999 - FBHIGH 

(parameter 228) 

; 

* -999.999,999 

Function: 
If the feedback signal is below the limit, FBLow, 

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 

stopped. The warning functions are activated when 

the output frequency has reached the selected 

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 programmed 

in parameter 415 Process units. 

rDescription - Of Choice:: 

Set the required value within the feedback range 

(parameter 413 Minimum feedback, FBANN, and 

414 Maximum feedback, PBmAx). 

I : 

1, Value: 
FBLow 

(parameter 227) - 999,999.999 * 999.999,999 

Function: 
If the feedback signal is above the limit, FBHIGH, 

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 stopped. 

The warning functions are activated when the output 

frequency has reached the selected 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 programmed 
in parameter 415 Process units. 

Description of choke: 
Set the required value within the feedback range 

(parameter 413 Minimum feedback, FBANN, and 

414 Maximum feedback, FBmAx). 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Inputs and outputs 300-365 
In this parameter group, the functions that 
relate to the input and output terminals of the 
frequency converter are defined. 

The digital inputs (terminals 16, 17, 18, 19, 27, 29, 

32 and 33) are programmed in parameters 300-307. 
The table below gives the options for programming the 
inputs. The digital inputs require a signal of 0 or 24 V 

DC. A signal lower than 5 V DC is a logic '0', while 

a signal higher than 10 V DC is a logic '1'. 

The terminals for the digital inputs can be connected 

to the internal 24 V DC supply, or an external 24 

V DC supply can be connected. 

The drawings in the next column show one Setup 

using the internal 24 V DC supply and one Setup 

using an external 24 V DC supply. 

ON 

11 

1 2 3 4 

-: Switch 4, which is located 
2 
0 on the Dip switch control 

card, is used for separating 
the common potential of the 

internal 24 V DC supply from 
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 frequency converter. 

Digital inputs 

Value: 

Terminal no. 

parameter 

No function (NO OPERATION) 

Reset (RESET) 

Coasting stop, inverse (COAST INVERSE) 

(COAST & RESET INVERS) Reset and coasting stop, 

inverse 

Start 

Reversing 

Reversing and start 

DC-braking, inverse 

Safety Interlock 

Freeze Reference 

Freeze output 
Selection of Setup, Isb 

Selection of Setup, msb 

Preset reference, on 

Preset reference, Isb 

Preset reference, msb 

Speed down 

Speed up 

Run permissive 

Jog 

Data change lock 
Pulse reference 

Pulse feedback 
Hand start 

Auto start 
Fire mode 
Fire mode inverse 
Enable RTC 

(START) 

(REVERSE) 

(START REVERSE) 

(DC BRAKE INVERSE) 

(SAFETY INTERLOCK) 

(FREEZE REFERENCE) 

(FREEZE OUTPUT) 

(SETUP SELECT LSB) 

(SETUP SELECT MSB) 

(PRESET REF. ON) 

(PRESET REF. SEL. LSB) 

(PRESET REF. MSB) 

(SPEED DOWN) 

(SPEED UP) 

(RUN PERMISSIVE) 

(JOG) 

(PROGRAMMING LOCK) 

(PULE REFERENCE) 

(PULSE FEEDBACK) 

(HAND START) 

(AUTOSTART) 

(FIRE MODE) 

(FIRE MODE INVERSE) 

(ENABLE RTC) 

16 

300 
17 

301 

18 

302 
19 

303 
27 

304 

29 

305 

32 

306 
33 
307 

[0] [0] [0] [0] [0] [0]* [0]* 
[1]* [1] [1] [1] (1] 

[0]* 
[1] 

[1]* 
[11* 

[2] 

[3] [2] 

[3] 

[2] [2]* [2] [2] [2] 

[3] 13] [31 [31 [31 

[4] [4] [41 

[4] 151 [41 

[51 [5] . [61 [51 J51 

[6] [71 [61 

[6] [81 [61 

[91 [71 

[71 [10] [7] 

[8] [8] [11] [8] [8] 

[91 [91 [12]* [9] [9] 

[10] [10] [13] [10] [10] 

[11] [14] 

[11] 

[11] [12] [15] [11] [12] 

[12] [13] [16] [12] [13] 

[13] [14] 

[14] [15] 

[25] [25] 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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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 is selected if the frequency converter is 

not to react to signals transmitted to the terminal. 

Reset the 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 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 signal. 

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. 

NBI: 
IVPlease note, that if the frequency converter is in 

current limit the stop function will not be active. 

Reversing is used for changing, the direction of 

rotation of the motor shaft. Logic '0' will not implement 

reversing. Logic '1' will implement reversing. The 

reversing signal only changes the direction of 
rotation; it does not activate the start function. Is 

not active together with Closed loop. 

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!: 

110 

If Freeze output is active, the frequency 
converter cannot be stopped via terminal 

18. The frequency converter can only be 

stopped when terminal 27 or terminal 19 has been 

programmed for DC braking, inverse. 

Selection of Setup, lsb 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 

Setup 1 

Setup 2 

Setup 3 

Setup 4 

0 

0 

0 

1 

0 

1 

Preset reference, on is used for switching between 

remote reference and preset reference. This assumes 
that Remote/presetp] 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. lsb 

Preset ref. 1 

Preset ref. 2 

Preset ref. 3 

Preset ref. 4 

0 

0 

0 

0 

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. 
Reversing and start is used for start/stop and 

reversing using the same signal. A start signal via 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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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. 

Pulses (logic '1' minimum high for 3 ms and a minimum 

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 frequency converter has 

stopped. In addition, the frozen reference will be 

remembered 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 ventilation 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 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 RefmiN, parameter 204 
Minimum reference, Refmim 

The frequency set in parameter 327 Pulse reference, 

max. frequency corresponds to parameter 205 
Maximum reference, RefmAx. 

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 frequency converter is 

to be controlled by means of an extern hand/off 

or H-O-A switch. A logic '1' (Hand start active) will 

mean that the frequency converter starts the motor. 

A logic '0' means that the connected motor stops. 

The frequency converter will then be in OFF/STOP 

mode, unless there is an active Auto start signal. 

See also the description in Local control. 

I NB!: 
II: An active Hand and Auto signal via the digital 

inputs will have higher priority than the [HAND 

START] -[AUTO START] control keys. 

Auto start is selected if the frequency converter is 

to be controlled via an external auto/off or H-O-A 

switch. A logic '1' will place the frequency converter 
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 frequency 

converter will then be in OFF/STOP mode. 

Fire Mode is selected if the Fire Mode function is to 

be activated via a logical '1' on terminal 16 or 17. This 

enables the frequency converter to run without trip lock 

in case of alarms or warnings. If an alarm causes a trip 

an automatic reset is activated. Please note Fire Mode 

must be enabled in parameter 430 for terminal 16 or 

17 to activate the Fire Mode. The frequency converter 
will run at the in parameter 431 selected speed. 
Only by setting input 16 or 17 low or opening 

terminal 27 deactivates fire mode again. 

Fire Mode inverse is selected if the Fire Mode 
function is to be activated via a logical '0' on terminal 

16 or 17. This enables the frequency converter to 
run without trip lock in case of alarms or warnings. 

If an alarm causes a trip an automatic reset is 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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activated. Please note Fire Mode must be enabled 

in parameter 430 for terminal 16 or 17 to activate 
the Fire Mode. The frequency converter will run at 

the in parameter 431 selected speed. 
Only by setting input 16 or 17 high or opening 

terminal 27 deactivates fire mode again. 

Enable RTC is used to start the real time clock 

function. When enabled the real time clock functions 
will be executed based on time. See description 

of RTC for further information. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Analogue inputs 
Two analogue inputs for voltage signals (terminals 

53 and 54) are provided for reference and feedback 
signals. Furthermore, an analogue input is available 

for 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. 

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 input 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 

Analogue inputs 

Value: 

terminal no. 

parameter 

53(voltage) 

308 
54(voltage) 

311 

60(current) 

314 

No operation (NO OPERATION) [0] [0]* [0] 

Reference (REFERENCE) [1]* [1] [1]* 
Feedback (FEEDBACK) [2] [2] [2] 

Thermistor (THERMISTOR) [3] [3] 

1: 

I Function: 
This parameter is used to select the required 

function to be linked to terminal 53. 

Description of choice: 

No operation. Is selected if the frequency converter 

is not to react to signals connected to the terminal. 

Reference. Is selected to enable change of reference 

by means of an analogue reference signal. 

If 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 motor-integrated 
thermistor (according to DIN 44080/81) should 

stop the frequency converter 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 terminal 50 (+10 V supply). 

R 

000 

3000 

1330 

550 

250 

[c] 
-20*C d nomincio1-5 C ttnomlnaaI+5'C 

175MAISLIO 
nominaal 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 

MG.61.A6.02 - VLT is a registered Danfoss trademark 105 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 128 of 391



VLT® 6000 HVAC Series 

0.0 - 10.0 V * 0.0 V 

Function: 
This parameter is used for setting the signal value 

that has to correspond to the minimum reference 

or the minimum feedback, parameter 204 Minimum 

reference, RefmiN/413 Minimum feedback, Fawn'. See 

Reference handling or Feedback handling. 

Destription."0,TOhOpe: 

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 set to > 1 V. 

310 Terminal 53, max. scaling 

(Al 53 SCALE HIGH) 

[Volvo: 
0.0 - 10.0 V * 10.0 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 Maximum 

reference, RefmAx/414 Maximum feedback, FBmAx. 

See Reference handling or Feedback handling. 

rDescription of choice: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

311 Terminal 54, analog input voltage 

(Al [V] 54 FUNCT.) 

[Value: 
See description of parameter 308. * No operation 

[ Function: 
This parameter chooses between the different functions 

available for the input, terminal 54. 

Scaling of the input signal is done in parameter 

312 Terminal 54, min. scaling and in parameter 

313 Terminal 54, max. scaling. 

p,e$Otiption.of 

See description of parameter 308. 

For reasons of accuracy, voltage losses in long 

signal lines should be compensated for. 

312 Terminal 54, min. scaling 

(Al 54 SCALE LOW) 

0.0 - 10.0 V 
T 

* 0.0 V 

r,Function: 
This parameter is used for setting the signal value 

that corresponds to the minimum reference value or 

the minimum feedback, parameter 204 Minimum 

reference, RefMIN /413 Minimum feedback, FBANN. 

See Reference handling or Feedback handling. 

f Detcription of choice:: 

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 set to > 1 V. 

313 Terminal 54, max. scaling 

(Al 54 SCALE HIGH) 

0.0 - 10.0 V * 10.0 V 

FunctiPn: 
This parameter is used for setting the signal value 

that corresponds to the maximum reference value or 

the maximum feedback, parameter 205 Maximum 

refe-rence, RefmAx/414 Maximum feedback, FBmAx. 

See Reference handling or Feedback handling. 

Description of choice: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

314 Terminal 60, analogue input current 

(Al [MA] 60 FUNCT.) 

Value: 
See description of parameter 308. 

rFunction: 

* Reference 

This parameter allows a choice between the different 
functions available for the input, terminal 60. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Scaling of the input signal is effected in parameter 

315 Terminal 60, min. scaling and iri parameter 
316 Terminal 60, max. scaling. 

Description rof choiCe: 

See description of parameter 308 Terminal 53, 

analogue input voltage. 

315 Terminal 60, min. scaling 

(Al 60 SCALE LOW) 

. 

0.0 - 20.0 mA * 4.0 mA 

[ Function: 
This parameter determines the signal value that 

corresponds to the minimum reference or the minimum 

feedback, parameter 204 Minimum reference, 

F?efmusg413 Minimum feedback, FBMIN. See Reference 

handling or Feedback handling. 

Descriptionof choice: 

Set the required current value. 

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. 

Value: 
0.0 - 20.0 mA * 20.0 mA 

Function . 
This parameter determines the signal value that 

corresponds to the maximum reference value, 

parameter 205 Maximum reference value, RefmAx. 

See Reference handling or Feedback handling. 

[..Deoription.::cotctioice:.:: 

Set the desired current value. 

Value: 
1 - 99 sec. * 10 sec. 

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 1 V, 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. 

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: 
This is where to select the function to be activated 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 interval function), the time-out function in 

parameter 318 will be activated. 

Description of choice: -] 
The output frequency of the 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]. 

Fun-ction: 
If the signal value of the reference or feedback 
signal 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, 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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 Analog/digital outputs 
The two analog/digital outputs (terminals 42 and 45) 

can be programmed to show the present status or 
a process value such as 0 - fmAx. If the frequency 
converter is used as a digital output, it gives the 
present status by means of 0 or 24 V DC. 

If the analog output is used for giving a process value, 

there is a choice of three types of output signal: 

VLT® 6000 HVAC Series 

. 0-20 mA, 4-20 mA or 0-32000 pulses (depending 

on the value set in parameter 322 Terminal 

45, output, pulse scaling. - 
If the output is used as a voltage output (0-10 V), a 

pull-down resistor of 50012 should be fitted to terminal 
39 (common for analog/digital outputs). If the output is 

used as a current output, the resulting impedance of 

the connected equipment should not exceed 500 CI. 

Analog/digital outputs terminal no. 
parameter 

42 45 
319 321 

No function (NO FUNCTION) 101 0 
Drive ready (UN. READY) 1 11 

Standby (STAND BY) [2 2 
Running (RUNNING) 3 3 
Running at ref. value (RUNNING AT REFERENCE) 41 41 

Running no warning (RUNNING NO WARNING) 15 5 
Local reference active (DRIVE IN LOCAL REF.) 16 6 
Remote references active (DRIVE IN REMOTE REF.) 17 171 

Alarm (ALARM) 8 8 
Alarm or warning (ALARM OR WARNINGI 9 9 
No alarm (NO ALARM) 101 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) 1141 141 
Thermal warning (THERMAL WARNING) 15 15] 

16] 
17 

Hand mode active (DRIVE IN HAND MODE) 16 
Auto mode active (DRIVE IN AUTO MODE) 17 
Sleep mode (SLEEP MODEL 18 18 
Output frequency lower than fLow parameter 223 (F OUT < F LOW) 19 19 
Output frequency higher than fbniparameter 223 (F OUT > F HIGH) 120 20] 

21] 
221 

Out of frequency range (FREQ. RANGE WARN.) 21 
Output current lower than li ny,i parameter 221 (I OUT < I LOW) 122 
Output current higher than IHIGH parameter 222 (I OUT > I HIGH) 123 23 
Out of current range (CURRENT RANGE WARN) 24 24 
Out of feedback range (FEEDBACK RANGE WARN.) 125 25 
Out of reference range (REFERENCE RANGE WARN) 26 [26 
Relay 123 (RELAY 123) 27] 

28 
27] 
28 Mains imbalance (MAINS IMBALANCE) 

Output frequency. 0 - fmAy =0 -20 mA (OUT. FREQ. 0-20 mA) 29 29 * 
Output frequency. 0 - fmAx 4-20 mA (OUT. FREQ. 4-20 mA) [30 30 
Output frequency (pulse sequence), 0 - fmAx =0 -32000 p (OUT. FREQ. PULSE) [31] 31 
External reference RefmiN - RefmAx 0-20 mA (EXT. REF. 0-20 mA) 32 32 
External reference, RefmiN - RefmAx =4 -20 mA (EXTERNAL REF 4-20 mA) 33 33 
External reference guise seuence Ref ,, - Ref .-, 0-32000 EXTERNAL REF. PULS 34 34 
Feedback, FBmiN - FBmAx =0 -20 mA (FEEDBACK 0 -20 mA) 35 35 
Feedback FBmiN - FBivtAx =4 -20 mA (FEEDBACK 4-20 mA) 36 36 
Feedback (pulse sequence) FBmiN - FlEimAx =0 - 32000 p (FEEDBACK PULSE) 37 37] 

38 Output current 0 - MAX I =0 -20 mA (MOTOR CUR. 0- 20 mA) [381* 
Output current 0 - ImAx =4 -20 mA (MOTOR CUR. 4- 20 mA) 39 [39 
Output current (pulse sequence). 0 - Irv= 0 - 32000 p (MOTOR CUR. PULSE) [40 [40] 
Output power. 0 - PNOM =0 -20 mA (MOTOR POWER 0-20 mA) [41] 41 
Output power. 0 - PNOM =4 -20 mA (MOTOR POWER 4-20 mA) 42 42 
Output power (pulse sequence), 0 - PNOM C)- 3200010 (MOTOR POWER PULSE) [43 [43 
Bus control. 0.0-100.0% 0-20 mA (BUS CONTROL 0-20 MA) 44 44] 
Bus control. 0.0-100.0% =4 -20 mA (BUS CONTROL 4-20 MA) 45] 

46 
451 

146 Bus control (pulse sequence). 0.0-100.0% =0 - 32.000 Pulses (BUS CONTROL PULS) 
Fire mode active (FIRE MODE ACTIVE) 47 471 
Fire mode bypass (FIRE MODE BYPASS) 48] 48] 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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r Function: 
This output can act both as a digital or an analog 

output. If used as a digital output (data value [0]-(591), a 

0/24 V DC signal is transmitted; if used as an analog 

output, either a 0-20 mA signal, a 4-20 mA signal or a 

pulse sequence of 0-32000 pulses is transmitted. 

13ecriPtioni.: of.. 0.0:10: 

No function. Selected if the frequency converter 

is not to react to signals. 

Drive ready. The frequency converter control 

card receives a supply voltage and the frequency 

converter is ready for operation. 

Stand by. The frequency converter is ready 
for operation, but no start command has 

been given. No warning. 

Running Is active when there is a start command 

or the output frequency is above 0.1 Hz. 

Running at ref. value. Speed according to reference. 

Running, no warning. A start command has 

been given. 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 frequency converter is controlled by 

means of the remote references. 

Alarm. The output is activated by an alarm. 

Alarm or warning. The output is activated 

by an alarm or a warning. 

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 lum. 

Safety interlock. The output is active when 

terminal 27 is a logic '1' and Safety interlock 
has been selected on the input. 

Start command active. A start command 
has been given. 

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 warning. The temperature limit in either 
the motor, the frequency converter or a thermistor 
connected to an analog input has been exceeded. 

Hand mode active. The output is active when the 
frequency converter is in Hand mode. 

Auto mode active. The output is active when the 

frequency converter is in Auto mode. 

Sleep mode. Active when the frequency 
converter is in Sleep mode. 

Output frequency lower than tow. The output 
frequency is lower than the value set in parameter 

223 Warning: Low frequency, fLow 

Outout frequency higher than No. The output 
frequency is higher than the value set in parameter 
224 Warning: High frequency, fHIGH 

Out of frequency range. The output frequency 
is outside the frequency range programmed in 

parameter 223 Warning: Low frequency, fLow and 

224 Warning: High frequency, fHIGH. 

Output current lower than ILow. The output 
current is lower than the value set in parameter 
221 Warning: Low current, kow. 

Output current higher than 'HIGH. The output 
current is higher than the value set in parameter 
222 Warning: High current, 'HIGH. 

Out of current range. The output current is outside 
the range programmed in parameter 221 Warning: Low 
current, kow and 222 Warning, High current, 'HIGH. 

Out of feedback range. The feedback signal 

is outside the range programmed in parameter 
227 Warning: Low feedback, FBLow and 228 
Warning: High feedback, FBHIGH. 

Out of reference range. The reference lies 

outside the range programmed in parameter 225 
Warning: Low reference, RefLow and 226Warning, 
High reference, Refi-tror-r 

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 frequency converter. 

* = factory setting. 0 = display text fl = value for use in communication via serial communication port 
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0-fmAx 0-20 mA and 

0-fmAx 4-20 mA and 

0-fmAx 0-32000 p which generates an output signal 

proportional to the output frequency in the interval 0 - 

fmAx (parameter 202 Output frequency, high limit, fmAx). 

External Refrain - Refma. = 0-20 mA and 

External Refmm - Ref max 4-20 mA and 

External Refmm - Ref max 0-32000 p which 

generates an output signal proportional to the resulting 

reference value in the interval Minimum reference, RefmiN 

- Maximum reference, RefmAx (parameters 204/205). 

FBmiN-FBriax 0-20 mA and 

FBawm-FBAmx 4-20 mA and 

Fi3miN-FBA4Ax 0-32000 p, an output signal 

proportional to the reference value in the interval 

Minimum feedback, Family - Maximum feedback, 

FBMAX (parameters 413/414) is obtained. 

0 - MAX 0-20 mA and 

0 - IVLT, MAX 4-20 mA and 

0 - Ivor, MAX 0-32000 p, an output signal 

proportional to the output current in the interval 

0 - Ivur,mAx is obtained. 

0 PNOM 0-20 mA and 

0 - PNOM 4-20 mA and 

0 PNOM 0-32000p, which generates an 

output signal proportional to the present output 
power. 20 mA corresponds to the value set in 

parameter 102 Motor power, PM,N. 

0.0 - 100.0% 0 - 20 mA and 

0.0 - 100.0% 4 - 20 mA and 

0.0 - 100.0% 0 - 32.000 pulses which generates an 

output signal proportional to the value (0.0-100.0%) 

received by serial communication. Writing from Serial 

communication is done to parameter 364 (terminal 

42) and 365 (terminal 45). This function is limited to 

the following protocols: FC bus, Profibus, LonWorks 
FTP, DeviceNet, Metasys N2 and Modbus FiTU. 

Fire Mode active is indicated on the output when 
activated via input 16 or 17. 

delay' for this indication can be programmed in 

parameter 432. Please select Fire Mode bypass in 

parameter 430 to enable this function. 

320 Terminal 42, output, pulse scaling 

(AO 42 PULS SCALE) 

1 - 32000 Hz * 5000 Hz 

FrinCtiOn: 
. 

This parameter ,trlIcivis scaling of the pulse output signal. 

[OeSCriptiOnAptchoiCe: 

Set the desired value. 

321 Terminal 45, output 

(AO 45 FUNCTION) 

See description of parameter 319 Terminal 42, Output. 

This output can function both as a digital or an analog 

output. When used as a digital output (data value 

[0]-[26]) it generates a 24 V (max. 40 mA) signal. For 

the analog outputs (data value [27] - [41]) there is a 

choice of 0-20 mA, 4-20 mA or a pulse sequence. 

[ choice:' 

See description of parameter 319 Terminal 42, Output. 

Fire Mode bypass is indicated on the output 
when Fire Mode has been active and a certain trip 

occurred (please see description of Fire Mode). A 

* = factory setting. I) = display text 0 = value for use in communication via serial communication port 

110 MG.61.A6.02 - VLT is a registered Danfoss trademark 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 133 of 391



VLT® 6000 HVAC Series 

Value: 
1 - 32000 Hz * 5000 Hz 

1 

Function: 
This parameter allows scaling of the pulse output signal. 

::Descriptiorrot:,choice.. 

Set the desired value. 

Relay outputs 
Relay outputs 1 and 2 can be used to give the 

present status or a warning. 

195111423.10 

Relay 1 

1 - 3 break, 1 - 2 make 
Max. 240 V AC, 2 Amp. 
The relay is placed with 
the mains and motor 
terminals. 

195111424.10 

Relay 2 

4 - 5 make 
Max. 50 V AC, 1 A, 60 VA. 

Max. 75 V DC, 1 A, 30 W. 

The relay is placed on the control card, 

see Electrical installation, control cables. 

* = factory setting. 0 = display text D = value for use in communication via serial communication port 
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Relay outputs Relay no. 1 2 

parameter 323 326 
Value: 
No function (NO FUNCTION) [01 [01 

Ready signal (READY) [1] [1] 

Standby (STAND BY) [2] [21 

Running (RUNNING) [31 [31* 
Running at ref. value (RUNNING AT REFERENCE) [4] [4] 

Running, no warning (RUNNING NO WARNING) [51 [51 

Local reference active (DRIVE IN LOCAL REF) [6] [6] 

Remote references active (DRIVE IN REMOTE REF.) In 
Alarm (ALARM) [81* [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 fLow parameter 223 (F OUT < F LOW) [19] [19] 
Output frequency higher than fHIGH parameter 224 (F OUT > F HIGH) [20] [20] 
Out of frequency range (FREQ RANGE WARN.) [211 [21] 
Output current lower than LOW parameter 221 (I OUT < I LOW) [22] [22] 
Output current higher than IHIGH parameter 222 (I OUT > I 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] 
Fire mode active (FIRE MODE ACTIVE) [30] [30] 
Fire mode bypass (FIRE MODE BYPASS) [31] [31] 

L,Function: J 
Descriptio.n choice: . 

See description of [0] - [31] in Analogue/digital outputs. 

Control word bit 11/12, relay 1 and relay 2 can 

be activated via the serial communication. Bit 11 

activates relay 1 and bit 12 activates relay 2. 

If the parameter 556 Bus time interval 

becomes active, relay 1 and relay 2 will 

if they are activated via the serial comm 

paragraph Serial communication in the 

function 

become cut off 
unication. See 
Design Guide. 

323 Relay 1, output function 

(RELAYI FUNCTION) 

Function: 
This output activates a relay switch. Relay switch 
01 can be used for indicating status and warnings. 

The relay is activated when the conditions for the 
relevant data values have been fulfilled. 

Activation/deactivation can be programmed in 

parameter 324 Relay 1, ON delay and parameter 
325 Relay 1, OFF delay. 

See General technical data. 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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Descrmtion'oLchoice:' 
See data choice and connections in Relay outputs. 

324 Relay 01, ON delay 

(RELAYI ON DELAY) 

CNSu.e::. 

0 - 600 sec. 

[;Function: 
This parameter allows a delay of the cut-in time 

of relay 1 (terminals 1-2). 

* 0 sec. 

L.Description of choke: 
Enter the desired value. 

325 Relay 01, OFF delay 

(RELAYI OFF DELAY) 

0 - 600 sec. * 0 sec. 

Function: 
This parameter makes it possible to delay the 

cut-out time of relay 01 (terminals 1-2). 

Description of choice: 
Enter the desired value. 

. 

Value 
See functions of relay 2 on previous page. 

This output activates a relay switch. Relay switch 

2 can be used for indicating status and warnings. 

The relay is activated when the conditions for the 

relevant data values have been fulfilled. 

See General technical data. 

Description -of ,choice:::::: 

See data choice and connections in Relay outputs. 

Value: 
100 - 65000 Hz at terminal 29 

100 - 5000 Hz at terminal 17 

* 5000 Hz 

L.Function: 
This parameter is used to set the pulse value that must 

correspond to the maximum reference, parameter 
205 Maximum reference, Refmax. 

The pulse reference signal can be connected 
via terminal 17 or 29. 

z:Descr!phohlpfcboice:. 

Set the required maximum pulse reference. 

328 Pulse feedback, max. frequency 
I : 

100 - 65000 Hz at terminal 33 * 25000 Hz 

unction: 
This is where the pulse value that must correspond 
to the maximum feedback value is set. The pulse 

fedback signal is connected via terminal 33. 

Set the desired feedback value. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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(CONTROL OUTPUT 45) 

0.0 - 100 % 

Function: 
Through serial communication, a value between 0.1 

and 100.0 is written to the parameter. 

The parameter is hidden and cannot be 

seen from the LCP. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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III Application functions 400-427 

In this parameter group, 
the special functions 
the frequency 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.g.because of a damaged V-belt. 

- Setting of switching frequency. 

Selection of process units. 

II - 

I Value: 
*Manual reset (MANUAL RESET) [0] 

Automatic reset x 1 (AUTOMATIC X 1) [1] 

Automatic reset x 2 (AUTOMATIC X 2) [2] 

Automatic reset x 3 (AUTOMATIC X 3) [3] 

Automatic reset x 4 (AUTOMATIC X 4) [4] 

Automatic reset x 5 (AUTOMATIC X 5) [5] 

Automatic reset x 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] 

LFAnction: 
This parameter allows a choice of whether to reset and 

restart manually after a trip, or whether the 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, Automatic restart time. 

Descrytionrof choice: 

If Manual reset [0] is selected, resetting must be 

effected via the °Reset° key or via a digital input. If the 

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. 

401 Automatic restart time 
(AUTORESTART TIME) 

r,YalUe; 

0 - 1800 sec. * 10 sec. 

L;T:tinetion; 
This parameter allows setting of the time from 
tripping until the automatic reset function begins. It 

is assumed that automatic reset has been selected 
in parameter 400 Reset function. 

;;Description Of:0010.0: 

Set the desired time. 

402 Flying, start 

(FLYING START) 

Value: 
*Disable (DISABLE) [0] 

Enable (ENABLE) [1] 

DC brake and start (DC BRAKE AND START) [3] 

F;Function: 
This function makes it possible for the frequency 
Converter to 'catch' a spinning motor, which - 

e.g. because of a mains failure - is no longer 

controlled by the frequency converter. 

This function is activated whenever a start 

command is active. 

For the 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, fm, . 

Mescriptiow-of -choice: 

Select Disable [0] if this function is not required. 

Select Enable [1] if the frequency converter is to be 

'able to 'catch' and control a spinning motor. 

Select DC brake and start [2] if the 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 frequency 
converter is not able to 'catch' a spinning motor 
unless DC brake and start has been selectd. 

When parameter 402, Flying Start, is 

enabled, motor may turn in forward and 
backward directions a few revolutions 

even with no speed reference applied. 

* = factory setting. 0 = display text' [I = value for use in communication via serial communication port 
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Sleep mode 
Sleep mode makes it possible to stop the motor 
when it is running at low speed, similar to a no 

load situation. If consumption in the system goes 
back up, the frequency converter will start the 
motor and supply the power required. 

I NM: 
kipEnergy can be saved with this function, 

since 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 timer 

is set that determines how long the output frequency 
can be lower than the frequency set in parameter 
404 Sleep frequency. When the timer runs out, the 

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 

Por. 405 
Woke up frequency 

20 Hz 

Por. 404 
Sleep frequency 

10 Hz 

Par. 201 
Min. freq. 

5 Hz 

While the 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 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 frequency converter stops the 
motor. This extends the time during which the 

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 25% more pressure is required before the 

frequency converter stops the motor, parameter 
406 Boost setpoint is set to 125%. 

Parameter 406 Boost setpoint is only active 

in Closed loop. 

I NM: 
IVIn highly dynamic pumping processes, it 

is recommended to switch off the Flying 

Start function (parameter 402). 

Theoretical 
output 
frequency 

Par. 403 10 sec. Sleep 
Sleep Mode Timer 

Wake up 

* = factory setting. 0 = display text U = value for use in communication via serial communication port 

Time is] 
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403 Sleep mode timer 
(SLEEP MODE TIMER) 

0 - 300 sec. (301 sec. = OFF) * OFF 

['Function: 
This parameter enables the 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 

frequency converter will turn off the motor. 

The frequency converter will restart the motor, when 

the theoretical output frequency exceeds the frequency 

in parameter 405 Wake up frequency. 

nDescription oLchoice:, , 

Select OFF if this function 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) 

000,0 - par. 405 Wake up frequency * 0.0 Hz 

j,Function: 
When the output frequency falls below the preset value, 

the timer will start the time count set in parameter 403 

Sleep mode. The present output frequency will follow 

the theoretical output frequency until fmiN is reached. 

F:DeScriptionOfthOice:::..: 

Set the required frequency. 

405 Wake up frequency 

(WAKEUP FREQUENCY) 

Par 404 Sleep frequency - par. 202 fmAx * 50 Hz 

When the theoretical output frequency exceeds the 

preset value, the frequency converter restarts the motor. 

0Descriptiory;:crt.:choice:.::1 

Set the required frequency. 

406 Boost setpoint 

(BOOST SETPOINT) 

Value: 
1 - 200 % * 100 % of setpoint 

rFunction: 
This function can only be used if Closed loop has 

been selected in parameter 100. 

In systems with constant pressure regulation, it is 

advantageous to increase the pressure in the syste'm 

before the frequency converter stops the motor. 

This extends the time during which the 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. 

Use Boost lime-Out, par. 472, to set the boost 
time-out. If the boost set-point cannot be reached 

within the specified time, the frequency converter will 

continue in normal operation (Not entering sleep mode). 

r Description of,choice: 

Set the required Boost setpoint as a percentage 
of the resulting reference under normal operation. 
100% corresponds to the reference without 
boost (supplement). 

407 Switching frequency 

(SWITCHING FREQ.) 

; Value: 
Depends on the size of the unit. 

Funotion:, 
The preset value determines the switching 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. 

The output frequency of the 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. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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NBI: 
Switching frequencies higher than 4.5 kHz 

implement automatic derating of the maximum 
output of the frequency converter. See 

Derating of high switching frequency. 

If Warning [2] is selected, the frequency converter 

will give a warning if the output current drops 
below the threshold value in parameter 221 

Warning: Low current, 'Low. 

is 
- I 

Value: 7-1 *Trip (TRIP) [0] 
*ASFM (ASFM) [0] Autoderate & warning 

Fixed switching frequency (AUTODERATE & WARNING) [1] 
(FIXED SWITCHING FREQ.) [1] Warning (WARNING) [2] 
LC filter fitted (LC-FILTER CONNECTED) [2] 

-71 

Used to select different methods for reducing the 

amount of acoustic interference from the motor. 

L Description of' choice: 

ASFM [0] guarantees that the maximum switching 

frequency, determined by parameter 407, is used at 

all times without derating of the 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-filter fitted [2] is to be 

used if an LC-filter is fitted between the frequency 

converter and the motor, as the frequency converter 

will otherwise not be able to protect the LC-filter. 

1 

Note: ASFM has no function for VLT 6402-6602, 
380-460 V and 6102-6652, 525-600 V. 

function: 
Select the function which is to be activated if the mains 

imbalance becomes too high or if a phase is missing. 

Description :of fchofce:' 

At Trip [0] the 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 Ivur,N to 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. 

NBI: 
If Warning has been selected, the life 

expectancy of the drive will be reduced 
when the mains failure persists. 

NBI: 
At phase loss, the cooling fans cannot be 

powered and the frequency converter might 
trip on overheating. This applies to: 

IP 00/IP 20/NEMA 1 

VLT 6042-6062, 
VLT 6152-6602, 
VLT 6102-6652, 

409 Function in case of no load 

Value: 
Trip (TRIP) 

*Warning (WARNING) 

[0] 

[1] 

Function: 
This parameter can be used e.g. for monitoring 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. 

rbescription of choice: 

In the case of a Trip [1], the frequency converter 

will stop the motor. 

IP 54 

200-240 V 

380-460 V 

525-600 V 

VLT 6006-6062, 200-240 V 

VLT 6016-6602: 380-460 V 

VLT 6016-6652, 525-600 V 

411 Function at overtemperature 

LyALIEL, 
*Trip (TRIP) 

Autoderate & warning 
( AUTODERATE & WARNING) 

* = factory setting. () = display text = value for use in communication via serial communication port 

.:LL:j 
[0] 

[1] 
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1 FUnCtiOn::: 

Select the function which is to be activated 

when the frequency converter is exposed to 
an overtemperature condition. . 

[:Description of choice: 

At Trip [0] the frequency converter will stop the 

motor and export an alarm. 

At Autoderate & warning [1] the frequency converter will 

first reduce the switching frequency to minimize internal 

losses. If the overtemperature condition persists, the 

frequency converter will reduce the output current 

until the heat sink temperature stabilizes. When the 

function is active, a warning will be exported. 

412 Trip delay overcurrent, ILIM 

(OVERLOAD DELAY) 

.ValUe:.... 

0 - 60 sec. (61=OFF) . * 60 sec 

Furfction 
When the frequency converter registers that the output 
current has reached the current limit lum (parameter 

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 able to keep up with the output current at the 

current limit ILIM before it cuts out. 

In OFF mode, parameter 412 Trip delay overcurrent , 

luni is inactive, i.e. cut-outs are not performed. 

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 

temperature range can be scaled in parameters 

413/414 Minimum/ Maximum feedback, and the unit 

(°C, °F) in parameter 415 Process units. 

VLT® 6000 HVAC Series 

413 Minirnum feedback ,,FBMIN 

I: 

-999,999.999 - FBmAx * 0.000 

[ Function: 
Parameters 413 Minimum feedback, FBMIN and 

414 Maximum feedback, FB 11,4,4x are used to 

scale the display indication, thereby ensuring that 

it shows the feedback signal in a process unit 

proportionally to the signal at the input. 

,Descnptionachoice: 
Set the value to be shown on the display at minimum 

feedback signal value (par. 309, 312, 315 Min. 

scaling) on the selected feedback input (parameters 

308/311/314 Analog inputs). 

: 

Value: 
FBMIN - 999,999.999 * 100.000 

Function:- 
See the description of par. 413 Minimum 

feedback, FBMIN. 

I 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 Analoge inputs). 

415 Units relating to closed loop 

(REF. / FDBK. UNIT) 

Value: 

No unit 

*% 
rpm 

ppm 

pulse/s 

Vs 

Vmin 

Vh 

kg/s 
kg/min 
kg/h 

m 3 /s 
Ill 3 /min 

m 3 /h 

m/s 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[71 

[81 

[91 

[10] 

[11] 

[12] 

[13] 

[14] 
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mbar [15] 

bar [16] 

Pa [17] 

kPa [18] 

mVS [19] 

kW [20] 

°C [21] 

GPM [22] 

gaVs [23] 

gaVmin [24) 

gaVh [25] 

lb/s [26] 

lb/min [27]- 
1b/h [28] 

CFM [29] 

ft 3 Is [30] 

ft 3 /min [31] 

ft 3 /h [32] 

fti's [33] 

in wg [34] 

ft wg [35] 

PSI [36] 

lb/in 2 [31 
HP [38) 

°F [39] 

[ Function: 
Selection of unit to be shown on the display. 

This unit will be used if Reference [unit] [2] or Feedback 

[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 

Minimum/ Maximum reference and Minimum/Maximum 

feedback, as well as Setpoint 1 and Setpoint 2. 

Description of chomp: 

Select the required unit for the reference/feed- 

back signal. 

* = factory setting. 0 = display text 0= value for use in communication via serial communication port 
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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 vanes with the process load. 

This means that deviations occur between the 

reference/ 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 relation 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 feedback 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 frequency converter. Use the 

list below to decide which terminal to use and 

which parameters to program. 

Feedback type Terminal Parameters 
Pulse 33 .307 
Voltage 53, 54 308, 309, 310 or 

311, 312, 313, 314 
Current 60 315, 316 
Bus feedback 1 68+69 535 
Bus feedback 2 68+69 536 

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, Refwx, 
a 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 Reference type. 

See also Reference handling. 

If a current signal is used as a feedback signal, 

voltage can be used as analogue reference. Use 

the list below to decide which terminal to use 
and which parameters to program. 

Reference type Terminal Parameters 
Pulse 17 or 29 301 or 305 
Voltage 53 or 54 308, 309, 310 or 

311, 312, 313 
Current 60 314, 315, 316 
Preset reference 

214 
211, 212, 213, 

Setpoints 
Bus reference 68+69 

418, 419 

Please note that the bus reference can only be 

set via serial communication. 

NB!: 
Terminals that are not in use may preferably 

be set to No function [0]. 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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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 reference/setpoint is higher than the feedback 

signal, 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 limit or voltage 

limit 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 

the process, the controller of which is not possible 

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 applications it might be an advantage to fix an 

output frequency to which the 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 refererice/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 

differentiation time for slow changes and a suitable 

frequency contribution for quick changes. This is done 

in parameter 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 constant. 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 = 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 to 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. 

I NI31: 

If necessary, start/stop can be activated 
a number of times in order to provoke an 

unstable feedback signal. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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PID overview 
The block diagram below shows reference and 

setpoint in relation to the feedback signal. 
Reference 

Remote 
Preset reference 
ref. 

Setpoint 

Setpoint 2 

Feedback 

Feedback 2 

Analog F8 
Terminal 60 

Pulse FB 

Terminal 33 

ITSHA405.II 

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 reference 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. Feedback 

2 consists of bus feedback 2 (parameter 536) totalled 

with the feedback signal value of terminal 54. 

In addition, the frequency converter 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 regulator 

and set-point/ feedback handling: 

1. 1 setpoint and 1 feedback 
2. 1 setpoint and 2 feedbacks 
3. 2 Setpoints and 2 feedbacks 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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1 setpoint and 1 feedback 
If only 1 setpoint and 1 feedback signal are used, 

parameter 418 Setpoint 1 will be added to the remote 

reference. The sum of the remote reference and 

Setpoint 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 

Se IpoInt I Sled. 

0-100e 

(milMack tanction 
Parammier 17 

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 reference. 

Setp&nt 2 Sle le 

0-100e 

Analogue feedback - 
Input 53 
0-14 V Scala 

to ,---. 
0-100e 

Bus feedback I 100% 

Bus feedback 2 

6 a_cy r 
I rt7tVkl 

CCM (mattock 

Analogue feedback 
Input 54 
0-10 V Scats 

to 
0-1002 

Analogue 1 eedback - 
Input 60 
0-2& mA 51ele 

to 
0-1005 

Pulse feedback - 
Input 33 
0-6 1447 el. 

to 
0-100k 

175144387.11 

roalkook 2 

Feedback 
serookd 

Oe 

SG, 
(mattock 

reedbecto 

: 

*Linear (LINEAR) [0] 

Square root (SQUARE ROOT) [1] 

Function: 
In this parameter, a furrtinn 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 signal 

(flow = constant x gpressure). 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. 

I TI 

rDescription of choice: 

If Linear [0] is selected, the feedback signal and 

the feedback value will be proportional. 

If Square root [1] is selected, the frequency converter 
translates the feedback signal to a square root value. 

VII 6000 HVAC 

.1 
PIO 

Mom 

V 

* = factory setting. 0 = display text D = value for use in communication via serial communication port 
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: 

Value: 
Minimum (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] 

Feedback 1 only (FEEDBACK .1 ONLY) [7] 

Feedback 2 only (FEEDBACK 2 ONLY) [8] 

Function: 
This parameter allows a choice between 

different calculation methods whenever two 
feedback signals are used. 

!Ftieit7.-ipUoniofthoice:: 
If Minimum [0] is selected, the frequency converter 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 [i] is selected, the frequency converter 

will compare feedback 1 withfeedback 2 and regulate 

on the basis of the higher feedback value. 

If Sum [2] is selected, the frequency converter will total 

feedback 1 with feedback 2. Please note that the 

remote reference will be added to Set/point 1. 

If Difference [3] is selected, the frequency converter 

will subtract feedback 1 from feedback 2. 

If Average [4] is selected, the 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 frequency 

converter will calculate the difference between Setpoint 

1 and feedback 1 as well as Setpoint 2 and feedback 2. 

After this calculation, the 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 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 frequency converter 

will calculate the difference between Setpoint 1 and 

feedback 1 as well as Setpoint 2 and feedback 2. 

After the calculation, the 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. 

If Feedback 1 only [7] is selected, terminal 53 is 

read as the feedback signal and terminal 54 ignored. 

Feedback 1 is compared to Setpoint 1 for drive control. 

If Feedback 2 only [8] is selected, terminal 54 is read as 

the feedback signal and terminal 53 ignored. Feedback 
2 is compared to Setpoint 2 for drive control. 

418 Setpoint 1 

(SETPOINT 1) 

I Value: 
RefmiN - IRefmAx * 0.000 

Funttion: 
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 Configuration. 

I',DePriptIOO2of OhOice:. 

Set the required value. The process unit is selected 
in parameter 415 Process units. 

Value: 
RefmiN - Fle[mAx * 0.000 

1;Function: 
Setpoint 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. 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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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 is selected 
in parameter 415 Process units. 

I 

D 

Value: 
*Normal (NORMAL) 

Inverse (INVERSE) 

[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: 

If the frequency converter is to reduce the 

output frequency in case the feedback signal 

increases, select Normal [0]. 

If the frequency converter is to increase the 

output frequency in case the feedback signal 

increases, select Inverse [1]. 

421 PID anti windup 

(PID ANTI WINDUP) 

LyajALL 
Off (DISABLE) 

*On (ENABLE) 

[0] 

[1] 

Function: 
It is possible 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). 

[ Description of choice: 

The factory setting is On [1], which means that 
the integration 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. 

NI31: 

If Off [0] is selected, it will mean that when 
the deviation changes its prefix, the integrator 
will first have to integrate down from the level 

obtained as a result of the former error, before any 

change to the output frequency occurs. 

- . 

[-Value: 

fmiN-fmAx (parameter 201 and 202) * 0 Hz 

[function: 
When the start signal comes, the frequency converter 
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). 

Description otchoice:.,,,, 

Set the required start frequency. 

I NM: 

147 If the frequency converter is running at 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. 

I NB!: 
PID start frequency is always applied in V clockwise direction. 

423 PID proportional gain 

0.00 - 10.00 * 0.01 

Function: 
The proportional gain indicates the number of times 
the deviation between the reference/setpoint and 
the feedback signal is to be applied. 

Used in Closed loop [1] (parameter 100). 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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I. 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 

0.01 - 9999.00 sec. (OFF) * OFF 

1-Function:' 
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). 

J 

Description of choice: 

Fast regulation is obtained in connection with a short 
integration time. However, this time 

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 regulator will take a long time to regulate 

in relation to a given error. 

NM: 

1110 

Some value other than OFF must be set or 

the PID will not function correctly. 

1 I 

[-Value: 
0.00 (OFF) - 10.00 sec. * OFF 

Fun. ction: 
The differentiator does not react to a constant error. It 

only contributes when the error changes. The quicker 

the error changes, the stronger the contribution from 

the differentiator will be. This influence is proportional 
to the speed by which the deviation changes. 

Used in Closed loop [1] (parameter 100). 

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 - 50.0 * 5.0 

;:Function :. 
It is possible to set a limit for the differentiator gain. 

The differentiator gain will increase if there are fast 
changes, which is why it can be beneficial to limit this 

gain, thereby obtaining a pure differentiator gain at 

slow changes and a constant differentiator gain where 
quick changes to the deviation are made. 

Used in Closed loop [1] (parameter 100). 

Description of choice: 

Select a limit to differentiator gain as required. 

Value: 
0.01 - 10.00 * 0.01 

1. Function: 
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 
if there is a lot of noise on the signal. 

Used in Closed loop [1] (parameter-100).. 

=Description "of choice: 

Select the desired time constant (t). 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 = 1.6 Hz. 

The process regulator will thus only regulate a feedback 
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 hot react. 

* = factory setting. 0 = display text a = value for use in communication via serial communication port 
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Feedback 

Disturbed feedback signal 

0.6 1 (Sec.) 

Lowpo 53 filter 
tg = 10 Hz 

Feedback 

Filtered feedback signal 

23141fli 0.6 I (Sec.) 

NM: 
Please note the frequency converter is 

only one component of the HVAC system. 

Correct function of Fire Mode depends on the 

correct design and selection of system components. 

Ventilation systems working in life safety applications 

have to be approved by the local fire Authorities. 

Non-interruption of the frequency converter 
due to Fire Mode operation may cause over_ 

pressure and result in damage to HVAC system 
and components, hereunder dampers and air 
ducts. The frequency converter itself may be 
damaged and it may cause damage or fire. 
Danfoss AIS accepts no responsibility for errors, 
malfunctions personal injury or any damage to 

the frequency converter itself or components 
herein, HVAC systems and components herein or 
other property when the frequency converter has 
been programmed for Fire Mode. In no event shall 
Danfoss be liable to the end user or any other party 
for any direct or indirect, special or consequential 
damage or loss suffered by such party, which has 
occurred due to the frequency converter being 
programmed and operated in Fire Mode 

Value: 
*Off (DISABLE) 

Open loop forward (OPEN LOOP FWD.) 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 

II 

[0) 

[1] 

Open loop reverse (OPEN LOOP REV.) [2] 

Open loop forward bypass (OPL. FWD BYPASS) [3] 

Function:. 
The Fire Mode function is made to ensure that the 

VLT 6000 can run without interruption. This means 

most alarms and warnings will not cause a trip 

and trip lock is disabled. This is useful in case of . 

fire or other emergencies. Until the motor wires or 

the frequency converter itself are destroyed every 

attempt is made to keep running. 

1 Description of choice: 

If Disable [0] is selected then Fire Mode is disabled no 

matter what the selection in parameter 300 and 301 is. 

If Open loop forward [1] is selected the frequency 
converter will run in forward direction open loop mode 
with in parameter 431 selected speed. 

If Open loop reverse [2] is selected the frequency 

converter will run in reverse direction open loop mode 

with in parameter 431 selected speed. 

If Open loop forward bypass [3] is selected the 

frequency converter will run in forward direction open 
loop mode with the in parameter 431 selected speed. 

If an alarm occurs the frequency converter will trip after 
the in parameter 432 selected time delay has passed. 

431 Fire mode reference frequency, Hz 

1 

Value: 

0.0 - fmax * 50.0 Hz 

1 Function: 
The Fire Mode frequency is the fixed output frequency 
used when Fire Mode is activated via terminal 16 or 17. 

Set the required output frequency to be used 

during Fire Mode. - 

. - . 

Value: 

0 - 600 sec. * 0 sec. 

[Function: 
This time delay is used in case the frequency converter 
trips caused by an alarm. After a trip, and the 
delay time has passed, an output is set. Please 

see description of Fire Mode and parameter 319, 
321, 323 and 326 for further information. 
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I DeScription of chOice:.. 

Set the required time delay before trip and 

setting the output. 

to 

o 

Value: 
Off [0] 

*On [1] 

Functibn: 
The frequency converter includes a feature, which 

ensures that the output voltage is independent of 

any voltage fluctuation in the DC link, e.g. caused 

by fast fluctuation in the mains supply voltage. The 

benefit is a very steady torque on motor shaft (low 

torque ripple) under most mains conditions. 

Description of choice:: 

In some cases this dynamic compensation can 

cause resonance's in the DC link and should then 

be disabled. Typical cases are where a line choke or 

a passive harmonic filter (e.g. filters AHF005/010) 

is mounted in the mains supply to the frequency 

converter to suppress harmonics. Can also occur 

on mains with low short circuit ratio. 

500 - 566 Serial communication 

All information concerning the use of RS 485 serial 

interface is not included in this manual. Please contact 

Danfoss and ask for the VLT 6000 HVAC Design Guide. 

* = factory setting. Q = display text U = value for use in communication via serial communication port 
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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 frequency converter. 

These service functions are very useful in connection 
with operating and fault analysis in an installation. 

600-605 Operating data 

Value: 
Parameter 
no. 

Description 
Operating data: 

Display text Unit Range 

600 - Operating hours (OPERATING HOURS) Hours 0 - 130,000.0 
601 Hours run (RUNNING HOURS) Hours 0 - 130,000.0 
602 kWh counter (KWH COUNTER) kWh 
603 No. of cut-ins (POWER UP'S) Nos. 0 - 9999 
604 No. of overterms. (OVER TEMP'S) Nos. 0 - 9999 
605 No. of overvoltages (OVER VOLT'S) Nos. 0 - 9999 

I FUnction. 
These parameters can be read 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 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. 

Parameter 602 kWh counter: 
Gives the output power of the frequency converter. 

The calculation is based on the mean value in 

kWh over one hour. This value can be reset using 

parameter 618 Reset of kWh counter. 

Parameter 603 No. of cut-ins: 
Gives the number of cut-ins of supply voltage 

to the frequency converter. 

Parameter 604 No. of overtemps: 
Gives the number of overtemperature errors on the 

heat-sink of the frequency converter. 

Parameter 605 No. of overvoltages: 
Gives the number of overvoltages on the intermediate 
circuit voltage of the frequency converter. The count is 

only taken when Alarm 7 Overvoltage is active. 

* = factory setting. 0 = display text 1:1 = value for use in communication via serial communication port 
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606 - 614 Data log 

Value: 
Parameter 
no. 

Description 
Data log: 

Display text Unit Range 

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 

Function: 
With these parameters, it is possible 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, in the case of service after a trip. 

The data log number is given in square brackets; [1] 

EXT. REFERENCE, 

63.0 /6...1 
606 DATACOG:DIGIT0Lit4Pyr..; 

( oi: 40. 

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,of choice: 

Parameter 606 Data log: Digital input: 
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. 

Terminal 16 17 18 19 27 ' 29 32 33 
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 frequency 
converter. 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. 

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. 

Parameter 609 Data log: Reference: 
This gives the latest log data for the resulting reference. 

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. 

* = factory setting. () = display text fl = value for use in communication via serial communication port 
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" B 

Value: 
[Index 1-10] Error Code: 0 - 99 

Function: 
This parameter makes it possible to see the reason 

why a trip (cut-out of the 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 frequency converter, it is 

possible to see its cause, the time and possibly the 

values for output current or output voltage. 

Description of choice: 

Stated as an error code in which the number refers 

to a table in List of warnings and alarms. 

The fault log is only reset after manual initialization. 

(See Manual initialization). 

616 Fault log: Time 

(F. LOG: TIME) 

[Index 1-10] 

Function: 
This parameter makes it possible to see the total number 

of hours run in connection with the 10 latest trips. 

10 [1-10] 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. 

Hours: 0 - 130,000.0 

rDescription of:choice: 
The fault log is only reset after manual initialization. 

(See Manual initialization). 

L Value: 
[Index 1 - 10] Value: 0 - 9999 

Function: 
This parameter makes it possible 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. 

1,Description of choice: 

The fault log is only reset after manual initialization. 

(See Manual initialization). 

Value. 
*No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

Reset to zero of parameter 602 kWh counter 

1 Description 'of:choice:- , 

If Reset [1] has been selected and when the [OK] 

key is pressed, the kWh counter of the frequency 

converter is reset. This parameter cannot be 

selected via the serial port, RS 485. 

I NB!: 
When the [OK] key has been activated, the 
reset has been carried out. 

619 Reset of hours-run counter 
(RESET RUN. HOUR) 

1' Value: 
*No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

[0] 

[1] 

Function;, 
Reset to zero of parameter 601 Hours-run. 

Description of choice: 

If Reset [1] has been selected and when the 

[OK] key is pressed, parameter 601 Hours-run 
is reset. This parameter cannot be selected 
via the serial port, RS 485. 

NM: 
When the [OK] key has been activated, the 

reset has been carried out. 

I " I 

*Normal function (NORMAL OPERATION) [0] 

Function with de-activated inverter 
(OPER. W/INVERT.DISAB) [1] 

Control card test (CONTROL CARD TEST) [2] 

Initialisation (INITIALIZE) [3] 

4r. factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Function 
In addition to its normal function, this parameter 
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. 

Descriptionofchoice: 
Normal function [0] is used for normal 

operation 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 Control 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. 

e e® °e ®0000 ® e 0 
61 68 69 

Q Q 

O ®e 05 0 0 0 
04 0 12 1 4 4 
Now waLZ]simmElow 4 60 

Use the following procedure for the control card test: 

1. Select Control card test. 

2. Cut off the mains supply and wait for the 
light in the display to go out. 

3. Insert the test plug (see preceding column). 
4. Connect to mains. 
5. The frequency converter expects the [OK] key to be 

pressed (the test cannot be run without LCP). 

6. The frequency converter automatically tests 
the control card. 

7. Remove the test connector and press the [OK] 

key when the frequency converter displays 

"TEST COMPLETED". 

8. Parameter 620 Operating mode is automatically 

set to Normal function. 

If the control card test fails, the 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 615-6171 Fault log. 

Procedure for initialisation: 

1. Select Initialisation. 

2. Press the [OK] key. 

3. Cut off the mains supply and wait for the 

light in the display to go out. 

4. Connect to mains. 

5. 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 initialisation). 

655 Fault log: Real time 

(F. LOG REAL TIME) 

Value: 
[Index 1-10] Value: 000000.0000 - 991231.2359 

Function: 
This parameter has a similar function as parameter 
616. Only here the log is based on the real time 
clock, not running hours from zero. This means 

a date and time are shown. 

* = factory setting. 0 = display text U = value for use in communication via serial communication port 
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621 - 631 Nameplate 

Value: 

Parameter 

No. 

621 

622 

623 

624 

625 

626 

627 

628 

629 

630 

631 

Description 

Nameplate 

Display text 

Unit type 

Power component 

VLT ordering no. 

Software version no. 

LCP identification no. 

Database Identification no. 

Power component identification no. 

Application option type 

Application option ordering no. 

Communication option type 

Communication option ordering no. 

(DRIVE TYPE) 

(POWER SECTION) 

(ORDERING NO) 

(SOFTWARE VERSION) 

(LCP ID NO.) 

(PARAM DB ID) 

(POWER UNIT DB ID) 

(APPUC. OPTION) 

(APPUC. ORDER NO) 

(COM. OPTION) 

(COM. ORDER NO) 

FppOtiop:;:. 

The main data for the unit can be read from 

parameters 621 to 631 Nameplate via the display 

or the serial communication port. 

Description ,of -choice; 

Parameter 621 Nameplate: Unit type: VLT 

type gives the unit size and mains voltage. 

Example: VLT 6008 380-460 V. 

Parameter 622 Nameplate: Power component: 
This gives the type of power card fitted to the 
frequency converter. Example: STANDARD. 

Parameter 623 Nameplate: VLT ordering no.: 
This gives the ordering number for the VLT type 
in question. Example: 1757805. 

- Parameter 624 Nameplate: Software version 
no.: This gives the present software version number 
of the unit. Example: V 1.00. 

Parameter 625 Nameplate: LCP identification 
no.: This gives the identification number of the LCP 

of the 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. 

Parameter 627 Nameplate: Power component: 
identification no.: This gives the identification number 
of the database of the unit. Example: ID 1.15. 

Parameter 628 Nameplate: Application option 
type: This gives the type of application options 
fitted with the frequency converter. 

Parameter 629 Application option Nameplate: 
ordering no.: This gives the ordering number 
for the application op-tion. 

Parameter 630 Nameplate: Communication 
option type: This gives the type of communication 
options fitted with theT frequency converter. 

Parameter 631 Nameplate: Communication 
option ordering no.: This gives the ordering 

number for the communication option. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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I NBI: 

iI' Parameters 700 -711 for the relay card 
are only activated if a relay option card is 

installed in the VLT 6000 HVAC. 

(RELAY 7 FUNCTION) 

706 Relay 8, function 

(RELAY8 FUNCTION) 

709 Relay 9, function 

(RELAYS FUNCTION) 

'Function. 
This output activates a relay switch. 

Relay outputs 6/7/8/9 can be used for showing 
status and warnings. The relay is activated when 

the conditions for the relevant data values have 

been fulfilled. Activation/deactivation can be 

programmed in parameters 701/704/707/710 Relay 

6/7/8/9, ON delay and parameters 702/705/708/711 
Relay 6/7/8/ 9, OFF delay. 

',Description of ,choice: 

See data choice and connections in Relay outputs . 

701 Relay 6, ON delay 

6 0 

0 I 

0 . 

; 0 

0 

Value: 
0 - 600 sec. * 0 sec. 

This parameter allows a delay of the cut-in time 

of relays 6/7/8/9 (terminals 1-2). 

pescrIption::of,..choice: 

Enter the required value. 

. 

. 

e 

. 

0 - 600 sec. 

LiFunction: 
This parameter is used to delay the cut-out time 

of relays 6/7/8/9 (terminals 1-2). 

* 0 sec. 

Description,,pf choice: - 

Enter the required value. 

Electrical installation of the relay card 
The relays are connected as shown below. 

Relay 6-9: 
A-B make, A-C break 
Max. 240 VAC, 2 Amp. 
Max. cross-section: 1.5mm 2 (AWG 28-16). 
Torque: 0.22 - 0.25 Nm. 
Screw size: M2. 

Relay 06 Relay 07 

e 0 0 0 0 0 
6A 68 6C 

O 
7C 

Relay 08 Relay 09 

0 0 0 0 0 0 
6A 178 BC 9A 96 9C 

To achieve double isolation, the plastic foil must be 

mounted as shown in the drawing below. 

17511A475.10 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Description of Real Time Clock 

NB!: 

114 
Please note the following parameters are only 

displayed if the real time clock option is fitted! 

The real time clock can show the current time 

and date and weekday. The available digits stipulate 

how comprehensive the readout can be. 

Further more the RTC is used to execute events based 

on time. A total of 20 events can be programmed. 

Firstly the current time and date must be programmed 

in parameter 780 and 781, please see description of 

parameters. It is important that both parameters are 

set. Then parameter 782 through 786 and 789 are 

used to program the events. First set the week-day(s) 

in parameter 782 when the action shall take place. 

Then set the specific time in parameter 783 for the 

action, then the action itself in parameter 784. In 

parameter 785 set the time for the termination of the 

action and in parameter 786 the off-action. Please 

note the on action and off action must be related. E.g. 

it is not possible to change setup via the on-action 

in parameter 784 and then stop drive in parameter 

786. The following selection refers to the choices in 

parameter 784 and 786. Hence selection [1] to [4] are 

related, [5] to [8] are related, [9] to [12] are related, [13] 

to [16] are related and finally [17] and [18] are related. 

NO ACTION DEFINED 
SETUP 1 

SETUP 2 

SETUP 3 

SETUP 4 

PRESET REF. 1 

PRESET REF 2 

PRESET REF 3 

PRESET REF. 4 
A042 OFF 

0A42 ON 
AO45 OFF 

AO45 ON 
RELAY 1 ON 
RELAY 1 OFF 
RELAY 2 ON 
RELAY 2 OFF 
START DRIVE 

STOP DRIVE 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

171 

[8] 

[91 

[10] 

[11] 

[12] 

[13] 

[14] 

[15] 

[16] 
[17] 

[18] 

It can be chosen if an action, on start-up, shall be 

executed even if the ON time has been passed some 
time ago. Alternatively choose to wait for the next 

forth coming ON action time before executing the 

next coming action. This is programmed in parameter 

789. It is, however, possible to have several RTC 

actions within the same period. E.g. relay 1 ON is 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 

executed in the first event at 10:00 and relay 2 ON 

is executed in the second event at 10:02, before the 
first event is terminated. Parameter 655 will show 
the fault log with the RTC, this parameter is directly 
related to parameter 616. Only here the log is based 
on the real time clock, not running hours from zero. 

This means a date and time is shown. 

: I 

Value: 
000000.0000 - 991231.2359 * 000000.0000 

.7,Function:' 
The time and date is set and displayed in this parameter. 

I Description of choice: 

Enter the current date and time to start the clock 
as follows: YYMMDD.HHMM 

Remember to also set parameter 781. 

Value: 

I 

*MONDAY [1] 

TUESDAY [1] 

WEDNESDAY [3] 

THURSDAY [4] 

FRIDAY [5] 

SATURDAY [6] 

SUNDAY [7] 

Function: 
The week day is set and displayed in this parameter. 

Description of Choice: 

Enter the week day to start the clock in conjunction 
with parameter 780. 

- 

Value: 
1 

*OFF [0] 

MONDAY [1] 

TUESDAY [1] 

WEDNESDAY [3] 

THURSDAY [4] 

FRIDAY [5] 

SATURDAY [6] 

SUNDAY [7] 

ANY DAY [8] 
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MONDAY TO FRIDAY [9] 

SAT. AND SUNDAY [10] 

MONDAY TO THURS. [11] 

FRIDAY TO SUNDAY [12] 

SUNDAY TO FRIDAY [13] 

'FunCtion-: 
Set the weekday for specific actions to be executed. 

r.,Pescriptioryofchoice:, 
The selection of weekday is used to determine the 

weekday an action must be executed. 

783 ON clock 
(ON CLOCK) 

I Value: 
[Index 00 - 20] 00.00 - 23.59 * 00.00 

LFtinCtiOn: 
1 

The ON Clock entry defines at which time of the day 

the corresponding. ON Action will take place. 

I'Description oCchoice: 

Enter the time at which the ON action should take place. 

784 ON action 
(ON ACTION) 

Value: 
*NO ACTION DEFINED [0] 

SETUP 1 [1] 

SETUP 2 [2] 

SETUP 3 [3] 

SETUP 4 [4] 

PRESET REF. 1 [5] 

PRESET REF. 2 [6] 

PRESET REF. 3 [71 

PRESET REF 4 [8] 

AO42 OFF [9] 

AO42 ON [10] 

AO45 OFF [11] 

AO45 ON [12] 

RELAY 1 ON [13] 

RELAY 1 OFF [14] 

RELAY 2 ON [15] 

RELAY 2 OFF [16] 

START DRIVE [17] 

STOP DRIVE [18] 

FunctiOn: 
An action to be executed is selected here. 

VLT® 6000 HVAC Series 

Descriptiowof,chotce: 
When the time in parameter 7.82 is passed the action 
in the corresponding index is executed. Setup 1 to 4 

[1] - [4] is simply selecting setups. The RTC overrules 

setup selection via digital inputs and bus input. Preset 
ref [5] - [8] is selecting preset reference. The RTC 

overrules preset ref selectioh via digital inputs and bus 
input. AO42 and AO45 and Relay 1 and 2 [9] - [16] 

simply activate or deactivate the outputs. Start drive 

[17] starts the frequency converter, the command is 

AND'ed or OR'ed with the digital input commands 
and the bus command. This, however, depends 

on the selection in parameter 505. Stop drive [18] 

just stops the frequency converter again. 

785 OFF clock 

r Value: 
[Index 00 - 20] 00.00 - 23.59 * 00.00 

[.Function: 
The OFF Clock entry defines at which time of the day 

the corresponding OFF Action will take place. 

1 

Description of -choice: 

Enter the time at which the OFF action 

should take place. 

.. 

f Value: 
*NO ACTION DEFINED 

SETUP 1 

SETUP 2 

SETUP 3 

SETUP 4 

PRESET REF. 1 

PRESET REF 2 

PRESET REF. 3 

PRESET REF. 4 

AO42 OFF 

AO42 ON 

AO45 OFF 

AO45 ON 

RELAY 1 ON 

RELAY 1 OFF 

RELAY 2 ON 

RELAY 2 OFF 

START DRIVE 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 

[0] 

[1] 

[2] 

(31 

[4] 

[5] 

[6] 

[7) 

[8] 

[9] 

[10] 

[11] 

[12] 

[13] 

[14] 

[15] 

[16] 

[17] 
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VLT® 6000 HVAC Series 

STOP DRIVE [18] 

rFunction: 
An action to be executed is selected here. 

[Description of choice: 

When the time in parameter 784 is passed the action 

in the corresponding index is executed. To make 
the function safe it is only possible to execute a 

command related to parameter 783. 

789 RTC startup 

r Value: - 
Execute on actions (EXEC. ON ACTIONS) [0] 

*Wait new on action (WAIT NEW ON ACTION) [1] 

i.Fli 
Decide how the frequency converter shall respond 

to actions after start-up. 

I:Lescriptiori:otchoice: 
It can be chosen if an action, on startup, shall be 

executed even if the ON time was passed some time 

ago [0]. Alternatively choose to wait for the next forth 

coming ON action before executing [1]. When the RTC 

is enabled, it must be defined how this should be done. 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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VLT® 6000 HVAC Series 

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 frequency converter. 

The centre part of the status line indicates 

the active reference. 

The last part of the status line gives the present status, 

e.g. "Running", 'Stop' or 'Stand by°. 

Auto mode (AUTO) 
The 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) 
L The frequency converter is in Hand mode, i.e. control 

is carried out via the control keys. See Hand start. 

OFF (OFF) 

OFF/STOP is activated either by means of the control 

key, or by the digital inputs Hand start and Auto start 
both being a logic °W. See also OFF/STOP 

Local reference (LOCAL) 
If LOCAL has been selected, the reference is set via the 
[+/-] keys on the control panel. See also Display modes. 

Remote reference (REM.) 
If REMOTE has been selected, the reference is set 

via the control terminals or via serial communication. 

See also Display modes. 

Running (RUNNING) 
The motor speed now corresponds to the 

resulting reference. 

Ramp operation (RAMPING) 
The output frequency is now changed in accordance 
with the preset ramps. 

Auto-ramp (AUTO RAMP) 
Parameter 208 Automatic ramp-up/down is enabled, 
i.e. the frequency converter is trying to avoid a trip from 
overvoltage by increasing its output frequency. 

Sleep Boost (SLEEP.BST) 

The boost function in parameter 406 Boost 
setpoint is enabled. This function is only possible 
in Closed loop operation. 

Sleep mode (SLEEP) 
The energy saving function in parameter 403 
Sleep mode timer is enabled. This means that 
at present the motor has stopped, but that it will 

restart automatically when required. 

Start delay (START DEL) 
A start delay time has been programmed i parameter 
111 Start delay. When the delay has passed, the output 
frequency will start by ramping up to the reference. 

Run. request (RUN REQ.) 

A start command has been given, but the motor 
will be stopped until a Run permissive signal 

is received via a digital input. 

Jogging (JOG) 
Jog has been enabled via a digital input or 

via serial communication. 

Jog request (JOG REQ.) 

A JOG command has been given, but the motor 
will remain stopped until a Run permissive signal 

is received via a digital input. 

Freeze output (FRZ.OUT.) 

Freeze output has been enabled via a digital input. 

Freeze output request (FRZ.REQ.) 
A freeze output command has been given, but the 

motor will remain stopped until a Run permissive 
signal is received via a digital input. 

Reversing and start (START F/R) 
Reversing and start [2] on terminal 19 (parameter 
303 Digital inputs) and Start [1] on terminal 18 

(parameter 302 Digital inputs) are enabled at the 
same time. The motor will remain stopped until 

one of the signals becomes a logic '0', 
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VLT® 6000 HVAC Series 

Automatic Motor Adaptation running (AMA RUN) 
Automatic motor adaptation has been enabled in 

parameter 107 Automatic Motor Adaptation, AMA. 

Automatic Motor Adaptation completed 
(AMA STOP) 

Automatic motor adaptation has ben completed. 

The frequency converter is now ready for operation 

after the Reset signal has been enabled. Please 

note that the motor will start after the frequency 

converter has received the Reset signal. 

Stand by (STANDBY) 
The frequency converter is able to start the motor 
when a start command is received. 

Stop (STOP) 

The motor has been stopped via a stop signal 

from a digital input, [OFF /STOP] -buttom or 

serial communication. 

DC stop (DC STOP) 

The DC brake in parameter 114-116 has been enabled. 

DRIVE ready (UN. READY) 

The frequency converter is ready for operation, but 

terminal 27 is a logic °O° and/or a Coasting command 
has been received via the serial communication. 

Not ready (NOT READY) 

The frequency converter is not ready for operation, 

because of a trip or because OFF1, OFF2 

or OFF3 is a logic '0'. 

Start disabled (START IN.) 

This status will only be displayed if, in parameter 

599 Statemachine, Profidrive [1] has been selected 

and OFF2 or OFF3 is a logic '0'. 

Exceptions )000( (EXCEPTIONS XXXX) 
The microprocessor of the control card has stopped 

and the frequency converter is out of operation. 

The cause may be noise on the mains, motor 

or control cables, leading to a stop of the 

control card microprocessor. 

Check for EMC-correct connection of these cables. 
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VLT® 6000 HVAC Series 

List of warnings and alarms 
The table gives the different warnings and alarms 

and indicates whether the fault locks the frequency 
converter. After Trip locked, the mains supply must be 
cut and the fault must be corrected. Reconnect the 

mains supply and reset the frequency converter before 

being ready. A Trip can be reset manually in three ways 
1. Via the control key [RESET] 

2. Via a digital input 

3. Via serial communication In addition, an 

automatic reset may be selected in parameter 

400 Reset function. 

Wherever a cross is placed under both Warning and 
Alarm, this can mean that a warning precedes the 
alarm. It can also mean that it is possible to program 
whether a given fault is to result in a warning or an 

alarm. This is possible, e.g. in paraMeter 117 Motor 
thermal protection. After a trip, the motor will be 
coasting and on the frequency converter alarm and 

warning will flash. If the fault is removed, only the 
alarm will flash. After a reset, the frequency converter 
will be ready to start operation again. 

No. 
1 

Description 
10 Volts low (10 VOLT LOW) 

Warning 
x 

Alarm Trip locked 

2 Live zero fault (LIVE ZERO ERROR) x x 

4 Mains imbalance (MAINS IMBALANCE) x. x x 

5 Voltage waming high (DC LINK VOLTAGE HIGH) x 
6 Voltage warning low (DC LINK VOLTAGE LOW) x 
7 Overvoltage (DC LINK OVERVOLT) x x 

8 Undervoltage (DC LINK UNDERVOLT) x x 

9 Inverter overloaded (INVERTER TIME) x x 

10 Motor overloaded (MOTOR TIME) x x 

11 Motor thermistor (MOTOR THERMISTOR) x x 

12 Current limit (CURRENT LIMIT) x x 

13 Overcurrent (OVERCURRENT) x x x 
14 Earth fault (EARTH FAULT) x x 

15 Switch mode fault (SWITCH MODE FAULT) x x 

16 Short-circuit (CURR.SHORT CIRCUIT) x x 

17 Serial communication timeout (STD BUSTIMEOUT) x x 
18 HPFB bus timeout (HPFB TIMEOUT) x x 
19 Fault in EEprom on power card (EE ERROR POWER) x 
20 Fault in EEprom on control card (EE ERROR CONTROL) x 
22 Auto-optimisation not OK (AMA FAULT) x 
29 Heat-sink temperature too high (HEAT SINK OVERTEMP.) x 
30 Motor phase U missing (MISSING MOT.PHASE U) x 
31 Motor phase V missing (MISSING MOT.PHASE V) x 
32 Motor phase W missing (MISSING MOT.PHASE W) x 

34 HPFB communication fault (HPFB COMM. FAULT) x x 

37 Inverter fault (GATE DRIVE FAULT) x x 
39 Check parameters 104 and 106 (CHECK P.104 & P.106) x 

40 Check parameters 103 and 105 (CHECK P.103 & P.106) x 

41 Motor too big (MOTOR TOO BIG) x 

42 Motor too small (MOTOR TOO SMALL) x 
60 Safety stop (EXTERNAL FAULT) x 

61 Output frequency low (FOUT < FLOW) x 
62 Output frequency high (FOUT > FHIGH) x 
63 Output current low (I MOTOR < I LOW) x x 
64 Output current high (I MOTOR > I HIGH) x 
65 Feedback low (FEEDBACK < FDB LOW) x 
66 Feedback high (FEEDBACK > FDB HIGH) x 
67 Reference low (REF < REF. LOW) x 
68 Reference high (REF > REF. HIGH) x 
69 Temperature auto derate (TEMP.AUTO DERATE) x 
80 Fire mode was active (FIRE MODE WAS ACTIVE) x x 
81 RTC not ready (RTC NOT READY) x 

99 Unknown fault (UNKNOWN ALARM) x x 
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Warnings 
A warning will flash in line 2, while an explanation 
is given in line 1. 

DC LINK VOLTAGE LOW 

SETUP 

WARN. 6 

0 

0 
rn 

Alarms 
If an alarm is given, the present alarm number 

will be shownin line 2. Lines 3 and 4 of the 

display will offer an explanation. 

WARNING 1 

Under 10 V (10 VOLT LOW) 

The 10 V voltage from terminal 50 on the 

control card is below 10 V. 

Remove some of the load from terminal 50, as the 10 

Volts supply is overloaded. Max. 17 mA/min. 590 . 

WARNING/ALARM 2 

Live zero fault (LIVE ZERO ERROR) 

The current or voltage signal on terminal 53, 54 or 

60 is below 50% of the value preset in parameter 

309, 312 and 315 Terminal, min. scaling. 

WARNING/ALARM 4 

Mains imbalance (MAINS IMBALANCE) 
High imbalance or phase missing on the supply side. 

Check the supply voltage to the frequency converter. 

WARNING 5 

Voltage warning high (DC LINK VOLTAGE HIGH) 

The intermediate circuit voltage (DC) is higher than 
Voltage warning high, see table below. The controls 
of the frequency converter are still enabled. 

WARNING 6 

Voltage warning low (DC LINK VOLTAGE LOW) 

The intermediate circuit voltage (DC) is lower than 

Voltage warning low, see table below. The controls 
of the frequency converter are still enabled. 

WARNING/ALARM 7 

Overvoltage (DC LINK OVERVOLT) 
If the intermediate circuit voltage (DC) is higher than 
the Overvoltage limit of the inverter (see table below), 

the frequency converter will trip after a fixed period. 

The length of this period depends on the unit. 

Alarm/warning 
limits: 
VLT 6000 HVAC 3 x 200 - 240 V 

[VDC] 
3 x 380 - 460 V 

[VDC] 
3 x 525-600 V 

[VDC] 
3 x 525-600 V 1) 

[VDC] 

Undervoltage 211 402 557 553 

Voltage warning low 222 423 585 585 
Voltage warning 
high 

384 769 943 1084 

Overvoltage 425 855 975 1130 

1) VLT 6102-6652. 
The voltages stated are the intermediate circuit voltage of the frequency converter with 
a tolerance of ± 5 %. The corresponding mains Voltage is the intermediate circuit 
voltage divided by 1,35. _ 
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VLT® 6000 HVAC Series 

Warnings and alarms, cont. 

WARNING/ALARM 8 

Undervoltage (DC LINK UNDERVOLT) 
If the intermediate circuit voltage (DC) drops below 

the undervoltage limit of the inverter, the frequency 
converter will trip after a fixed period, the length 

of the period depending on the unit. 

Rirtherrnore, the voltage will be stated in the display. 

Check whether the supply voltage matches the 

frequency converter, see Technical data. 

WARNING/ALARM 9 

Inverter overload (INVERTER TIME) 
The electronic, thermal inverter protection reports that 

the frequency converter is about to cut out because 

of an overload (too high current for too long). The 

counter for electronic, thermal inverter protection 
gives a warning at 98% and trips at 100%, while 

giving an alarm. The frequency converter cannot 
be reset until the counter is below 90%. 
The fault is that the frequency converter is overloaded 

by more than 100% for too long. 

WARNING/ALARM 10 

Motor overtemperature (MOTOR TIME) 
According to the electronic thermal protection (ETR), 

the motor is too hot. Parameter-117 Motor thermal 

protection allows a choice of whether the frequency 

converter is to give a warning or an alarm when the 

Motor thermal projection reaches 100%. The fault is 

that the motor is overloaded by more than 100% of 

the preset, rated motor current for too long. 

Check that the motor parameters 102-106 
have been set correctly. 

WARNING/ALARM 11 

Motor thermistor (MOTOR THERMISTOR) 
The thermistor or the thermistor connection has 

been disconnected. Parameter 117 Motor thermal 

protection allows a choice of whether the frequency 

converter is to give a warning or an alarm. Check 

that the thermistor has been correctly connected 

between terminal 53 or 54 (analogue voltage input) 

and terminal 50 (+ 10 V supply). 

WARNING/ALARM 12 

Current limit (CURRENT LIMIT) 
The current is higher than the value in parameter 

215 Current limit lum and the frequency converter 
trips after the time set in parameter 412 Trip delay 

overcurrent , lum has passed. 

WARNING/ALARM 13 

Overcurrent (OVER CURRENT) 
The inverter peak current limit (approx. 200% of the 
rated current) has been exceeded. The warning 
will last approx. 1-2 seconds: following which the 

frequency converter will trip and give off an alarm. 

Turn off the frequency converter and check whether 
the motor shaft can be turned and whether the motor 
size matches the frequency converter. 

ALARM: 14 

Earth fault (EARTH FAULT) 

There is a discharge from the output phases to earth, 
either in the cable between the frequency converter 

and the motor or in the motor itself. Turn off the 
frequency converter and remove the earth fault. 

ALARM: 15 

Switch mode fault (SWITCH MODE FAULT) 

Fault in the switch mode power supply (internal 

± 15 V supply). 

Contact your Danfoss supplier. 

ALARM: 16 

Short-circuiting (CURR. SHORT CIRCUIT) 
There is short-circuiting on the motor terminals or 
in the motor itself. Cut off the mains supply to the 
frequency converter and remove the short-circuit. 

WARNING/ALARM 17 

Serial communication timeout (STD 
BUSTIMEOUT) 

There is no serial communication with the 
frequency converter. 

This warning will only be enabled if parameter 
556 Bus time interval function has been set to 

a value different from OFF. 

If parameter 556 Bus time interval function has been 

set to Stop and trip [5], the frequency converter 
will first give off an alarm, then ramp down and 

finally trip while giving off an alarm. It is possible to 
increase parameter 555 Bus time interval . 

Warnings and alarms, cont. 

WARNING/ALARM 18 

HPFB bus timeout (HPFB TIMEOUT) 
There is no serial communication with the 
communication option card of the frequency converter. 
The warning will only be enabled if parameter 804 Bus 
time interval function has been set to anything but 
OFF. If parameter 804 Bus time interval function has 

been set to Stop and trip, the frequency converter 
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will first give off an alarm, then ramp down and 
finally trip while giving off an alarm. 

Parameter 803 Bus time interval could possibly 

be increased. 

WARNING 19 

Fault in the EEprom on the power card 
(EE ERROR POWER) There is a fault on the 

power card EEPROM. The frequency converter will 

continue to function, but is likely to fail at the next 

power-up. Contact your Danfoss supplier. 

WARNING 20 

Fault in the EEPtom on card 
(EE ERROR CONTROL) There is a fault in the 

EEPROM on the control card. The frequency converter 

will continue to function, but is likely to fail at the next 

power-up. Contact your Danfoss supplier. 

ALARM: 22 

Auto-optimisation not OK 
(AMA FAULT) A fault has been found during 

automatic motor adaptation. The text shown in 

the display indicates a fault message. 

NBI: 
IVAMA can only be carried out if there are 

no alarms during tuning. 

CHECK 103, 105 [0] 
Parameter 103 or 105 has a wrong setting. Correct 

the setting and start AMA all over. 

LOW P.105 [1] 

The motor is too small for AMA to be carried out. 

If AMA is to be enabled, the rated motor current 

(para-meter 105) must be higher than 35% of the rated 

out-put current of the frequency converter. 

ASYMMETRICAL IMPEDANCE [2] 

AMA has detected an asymmetrical impedance 

in the motor connected to the system. The 

motor could be defective. 

MOTOR TOO BIG [3] 
The motor connected to the system is too big for 

AMA to be carried out. The setting in parameter 

102 does not match the motor used. 

MOTOR TOO SMALL [4] 

The motor connected to the system is too small for 

AMA to be carried out. The setting in parameter 
102 does not match the motor used. 

TIME OUT [5] 

AMA fails because of noisy measuring signals. Try to 

start AMA all over a number of times, until AMA is 

carried out. Please note that repeated AMA runs may 

heat the motor to a level where the stator resistance Rs 

is increased. In most cases, however, this is not critical. 

INTERRUPTED BY USER [6] 
AMA has been interrupted by the user. 

INTERNAL FAULT [7] 
An internal fault has occurred in the frequency 

converter. Contact your Danfoss supplier. 

LIMIT VALUE FAULT [8] 
The parameter. values found for the motor are 

outside the acceptable range within which the 

frequency converter is able to work. 

MOTOR ROTATES [9] 
The motor shaft rotates. Make sure that the 

load is not able to make the motor shaft rotate. 

Then start AMA all over. 

Warnings and alarms, cont. 

ALARM 29 

Heat sink temperature too high 
(HEAT SINK OVER TEMP.): 

If the enclosure is IP 00, IP 20 or NEMA 1, the 

cut-out temperature of the heat-sink is 90 °C. If IP 54 
is used, the cut-out temperature is 80°C. 
The tolerance is ± 5°C. The temperature fault 

cannot be reset, until the temperature of the 

heat -sink is below 60°C. 

The fault could be the following: 

- Ambient temperature too high 

- Too long motor cable 
- Too high switching frequency. 

ALARM: 30 

Motor phase U missing 
(MISSING MOT.PHASE U): 

Motor phase U between frequency converter 
and motor is missing. 

Turn off the frequency converter and check 
motor phase U. 

ALARM: 31 

Motor phase V missing 
(MISSING MOT.PHASE V): 
Motor phase V between frequency converter 
and motor is missing. 
Turn off the frequency converter and check 
motor phase V. 
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ALARM: 32 

Motor phase W missing 
(MISSING MOT.PHASE U): 

Motor phase W between frequency converter 
and motor is missing. 

Turn off the frequency converter and check 

motor phase W. 

WARNING/ALARM: 34 

HPFB communication fault 
(HPFB COMM. FAULT) 

The serial communication on the communication 

option card is not working. 

ALARM: 37 

Inverter fault (GATE DRIVE FAULT): 

IGBT or the power card is defective. Contact 
your Danfoss supplier. 

Auto-optimisation warnings 39-42 

Automatic motor adaptation has stopped, since 

some parameters have probably been set wrongly, 

or the motor used in too big/small for AMA to be 

carried out. A choice must thus be made by pressing 

[CHANGE DATA] and choosing 'Continue' + [OK] or 

'Stop' + [OK]. If parameters need to be changed, 

select 'Stop'; start up AMA all over. 

WARNING: 39 

CHECK PAR. 104, 106 

Parameters 104 Motor frequency fm,N, or 106 Rated 

motor speed nm,N, have probably not been set correctly. 

Check the setting and select 'Continue' or [STOP]. 

WARNING: 40 

CHECK PAR. 103, 105 

Parameter 103 Motor voltage, UM,N or 105 Motor 

current, IM,N has not been set correctly. Correct 

the setting and restart AMA. 

WARNING: 41 

MOTOR TOO BIG (MOTOR TOO BIG) 

The motor used is probably too big for AMA to be 

carried out. The setting in parameter 102 Motor 

Power, PM,N may not match the motor. Check the 

motor and choose 'Continue' or [STOP]. 

WARNING: 42 

MOTOR TOO SMALL (MOTOR TOO SMALL) 
The motor used is probably too small for AMA to 

be carried out. The setting in parameter 102 Motor 
power, PM,N may not match the motor. Check the 

motor and select 'Continue' or [STOP]. 

ALARM: 60 

Safety stop (EXTERNAL FAULT) 
Terminal 27 (parameter 304 Digital inputs) has been 

programmed for a Safety interlock [3] and is a logic '0'. 

WARNING: 61 

Output frequency low (FOUT < FLOW) 
The output frequency is lower than parameter 223 
Warning: Low frequency, kow. 

WARNING: 62 

Output frequency high (FOUT > FHIGH) 
The output frequency is higher than parameter 
224 Warning: High frequency, fHIGH. 

WARNING/ALARM: 63 

Output current low (I MOTOR < I LOW) 
The output current is lower than parameter 221 

Warning: Low current, low. Select the required 

function in parameter 409 Function in case of no load. 

WARNING: 64 

Output current high (I MOTOR > I HIGH) 
The output current is higher than parameter 222 

Warning: High current, 'HIGH. 

WARNING: 65 

Feedback low (FEEDBACK < FDB LOW) 
The resulting feedback value is lower than parameter 
227 Warning: Low feedback, FBLoi,v. 

WARNING: 66 

Feedback high (FEEDBACK > FDB HIGH) 
The resulting feedback value is higher than parameter 
228 Warning: High feedback, FBHIGH 

WARNING: 67 

Remote reference low (REF. < REF LOW) 
The remote reference is lower than parameter 225 
Warning: Low reference, REFLow. 

WARNING: 68 

Remote reference high (REF. > REF HIGH) 
The remote reference is higher than parameter 226 
Warning: High reference, REF-HIGH. 

WARNING: 69 

Temperature auto derate (TEMP.AUTO DERATE) 
The heat sink temperature has exceeded the maximum 

value and the auto derating function (par. 411) is 

active. Warning: Temp. Auto derate. 
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VLT® 6000 HVAC Series 

WARNING/ALARM: 80 
Fire Mode was active (FIRE MODE WAS ACTIVE) 
Fire Mode has been activated via terminal 16 or 
17. If the warning is shown after a power cycle 
please contact your Danfoss supplier. 

WARNING: 81 

RTC not ready (RTC NOT READY) 

The frequency converter has been de-energized for 
more than aproc. 4 days or the frequency converter 

was not on for 24 hours first time to charge the 

back-up. As soon as a user re-programme the time 

and week day this warning is dismissed 

WARNING: 99 

Unknown fault (UNKNOWN ALARM) 
An unknown fault has occurred which the 

software is not able to handle. 

Contact your Danfoss supplier. 
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VLT® 6000 HVAC Series 

Aggressive environments 
In common with all electronic equipment, a frequency 

converter contains a large number of mechanical and 

electronic components, all of which are vulnerable 

to environmental effects to some extent. 

The frequency converter should not 

therefore be installed in environments 
with airborne liquids, particles or gases 

capable of affecting and damaging the electronic 

components. Failure to take the necessary protective 

measures increases the risk of stoppages, thus 

reducing the life of the frequency converter. 

Liquids can be carried through the air and condense in 

the frequency converter. In addition to this, liquids may 

cause corrosion of components and metal parts. 

Steam, oil and salt water may cause corrosion 

of components and metal parts. 

In such environments, equipment with_enclosure 

rating IP 54 is recommended. 

Airborne particles such as dust particles may 

cause mechanical, electrical or thermal failure 

in the frequency converter. 

A typical indicator of excessive levels of 

airborne particles is dust particles around the 

frequency converter fan. 

In very dusty environments, equipment with 

enclosure rating IP 54 or a cabinet for IP 00/20 
equipment is recommended. 

In environments with high temperatures and humidity, 

corrosive gases such as sulphur, nitrogen and 

chlorine compounds will cause chemical processes 
on the frequency converter components. Such 

chemical reactions will rapidly affect and damage 
the electronic components. 

In such environments, it is recommended that 
equipment is. mounted in a cabinet with fresh 

air ventilation, keeping aggressive gases away 
from the frequency converter. 

Mounting frequency converters in aggressive 

environments will increase the risk of 

stop-pages and furthermore considerably 
reduce the life of the converter. 

Before the installation of the frequency converter, the 

ambient air should be checked for liquids, particles 

and gases. This may be done by observing existing 

installations in this environment. Typical indicators of 

harmful airborne liquids are water or oil on metal 

parts, or corrosion of metal parts. 
Excessive dust particle levels are often found on 

installation cabinets and existing electrical installations. 

One indicator of aggressive airborne gases is blackening 
of copper rails and cable ends on existing installations. 

Calculation of resulting reference 
The calculation made below gives the resulting 

reference when parameter 210 Reference type is 

programmed for Sum [0] and Relative [1], respectively. 

External reference can be calculated as follows: 

(Par. 205Max. ref.. -Par. 204 Min. ref.) x Ma. signal Term. 535f + 

Par. 310 Term. 53 Max. scaling - Par. 309 Term. 53 Mln. scaling 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 314 Term. 60 ImA) 

Par 316 Term. 60 Max. scaling - Par. 315 Term. 60 Mln. scaling 

Ext. ref 

External reference is the sum of references from 

terminals 53, 54, 60 and serial communication. 
The sum of these can never exceed parameter 
205 Max. reference. 

Par. 210 Reference type Is programmed = Sum )0J. 

Ext. ref. = (Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 211-214 Preset ref. 

Par. 210 Reference type Is programmed = ReratIve 

Res. ref. = 

100 

External reference x Par. 211-214 Preset ref. 

100 

(Par. 205 Max. ref. - Par. 204 Mb. ref.) x Ma. signal Term. 54 

Par. 313 Term. 54 Max. scaling - Par. 312 Term. 54 Min. scaling 

serial corn. reference x (Par. 205 Max. ref. - Par. 204 Min. ref.) 

16384 (4000 Hex) 

External ref. + Par. 204 Mh. ref . + Par. 418/419 Set- 

point (only In closed loop) 

+ Pas'. 204 Mil. ref. +Par. 418/419 Setpotnt (only In closed loop) 
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VLT® 6000 HVAC Series 

Galvanic isolation (PELV) 
PELV offers protection by way of extra low voltage. 
Protection against electric shock is considered to be 

ensured when the electrical supply is of. the PELV 

type and the installation is made as described in 

locaVnational regulations on PELV supplies. 

In VLT 6000 HVAC all control terminals as well as 

terminals 1-3 (AUX relay) are supplied from or in 

connection with extra low voltage (PELV). 

Galvanic (ensured) isolation is obtained by fulfilling 

requirements concerning higher isolation and 

by providing the relevant creapage/clearance 

distances. These requirements are described 

in the EN 50178 standard. 
For additional information on PELV see RR switching. 

Galvanic isolation 

The components that make up the electrical 
isolation, as described below, also comply with the 
requirements concerning higher isolation and the 
relevant test as described in EN 50178. 

The galvanic isolation can be shown in three 

locations (see drawing below), namely: 

Power supply (SMPS) incl. signal isolation of UDC, 

indicating the intermediate current voltage. 

Gate drive that runs the IGTBs (trigger 

transformers/opto-couplers). 

Current transducers (Hall effect current transducers). 

NOTE: VLT 6002-6072, 525-600 V units do not meet 

PELV requirements in accordance with EN 50178. 

ti ti 

Earth leakage current 
Earth leakage current is primarily caused by the 

capacitance between motor phases and the motor 

cable screen. When an RFI filter is used, this 

contributes additional leakage current, as the filter 

circuit is connected to earth through capacitors. 

See drawing on the following page. 
The size of the leakage nurrPnt to the ground depends 

on the following factors, in order of priority: 

1. Length of motor cable 
2. Motor cable with or without screen 

3. Switching frequency 
4. RFI filter used or not 

5. Motor grounded on site or not. 

The leakage current is of importance to safety during 

handling/operation of the frequency converter if (by 

mistake) the frequency converter has not been earthed. 

I NEI: 
Since the leakage current is > 3.5 mA, 

rein-forced earthing must be established, which 
is required if EN 50178 is to be complied with. 

Never use ELCB relays (type A) that are not suitable for 

DC fault currents from three-phase rectifier loads. 

If ELCB relays are used, they must be: 

- Suitable for protecting equipment with a 

direct current content (DC) in the fault current 

(3-phase bridge rectifier) 

- Suitable for power-up with short pulse-shaped 

charging current to earth 

- Suitable for a high leakage current (300 mA). 
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VLT® 6000 HVAC Series 
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Extreme running conditions 
Short circuit 

VLT 6000 HVAC is protected against short circuits 

by means of current measurement in each of the 

three motor phases. A short circuit between two 
output phases will cause an overcurrent in the 

inverter. However, each transistor of the inverter 

will be turned off individually when the short circuit 

current exceeds the permitted value. 

After a few microseconds the driver card turns 

off the inverter and the frequency converter will 

display a fault code, although depending on 
impedance and motor frequency. 

Earth fault 

The inverter cuts out within a few micorseconds in 

case of an earth fault on a motor phase, although 

depending on impedance and motor frequency. 

Switching on the output 
Switching on the output between the motor and the 

frequency converter is fully permitted. It is not possible 

to damage VLT 6000 HVAC in any way by switching on 

the output. However, fault messages may appear. 

Motor-generated overvoltage 
The voltage in the intermediate circuit is increased when 

the motor acts as a generator. This occurs in two cases: 

1. The load drives the motor (at constant output 

frequency from the frequency converter), i.e. 

the load generates energy. 

2. During deceleration (°ramp-down") if the moment 

of inertia is high, the load is low and the 

ramp-down time is too short for the energy to be 

dissipated as a loss in the frequency converter, 

the motor and the installation. 

The control unit attempts to correct the ramp if possible. 

The inverter turns off to protect the transistors 

and the intermediate circuit capacitors when a 

certain voltage level is reached. 

Mains drop-out 
During a mains drop-out, VLT 6000 HVAC continues 
until the intermediate circuit voltage drops below the 
minimum stop level, which is typically 15% below VLT 

6000 HVAC's lowest rated supply voltage. 

The time before the inverter stops depends on the mains 

voltage before the drop-out and on the motor load. 

Static overload 

When VLT 6000 HVAC is overloaded (the current 
limit in parameter 215 Current limit, ILJM has been 

reached), the controls will reduce the output frequency 
in an attempt to reduce the load. 

If the overload is excessive, a current may 

occur that makes the frequency converter cut 
out after approx. 1.5 sec. 

Operation within the current limit can be limited in time 

(0 -60 s) in parameter 412 Trip delay overcurrent, 
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VLT® 6000 HVAC Series 

Peak voltage on motor 
When a transistor in the inverter is opened, 
the voltage across the motor increases by a 

dV/dt ratio that depends on: 

- the motor cable (type, cross-section, length 

screened or unscreened) 

- inductance 

The natural induction causes an overshot UPEAK in the 

motor voltage before it stabilises itself at a level which 

depends on the voltage in the intermediate circuit. The 

rise time and the peak voltage UPEAK affect the service 

life of the motor. If the peak voltage is too high, motors 

without phase coil insulation are the ones that will 

primarily be affectedif the motor cable is short (a few 
metres), the rise time and peak voltage are lower. 

If the motor cable is long (100 m), the rise time 
and peak voltage will increase. 

If very small motors are used without phase coil 

insulation, it is recommended to fit a LC filter 

after the frequency converter. 

Typical values for the rise time and peak voltage 

UPEAK are measured on the motor terminals 

between two phases. 

To obtain approximate values for cable lengths 

and voltages not mentioned below, use the 

following rules of thumb: 

1. Rise time increases/decreases proportionally with 
cable length. 

2. UPEAK = DC link voltage x 1.9 

(DC link voltage = Mains voltage x 1.35). 

3. dU /dt = 0.8 x Up F, AK 
Rise time 

Data are measured according to IEC 60034-17. 

CC /i.T6002-.601.1: / 386-460' 

Mains 

Cable volt- Peak 

length age Rise time voltage dU/dt 

50 metres 380 V 0.3 gsec. 850 V 2000 V/gsec. 

50 metres 500 V 0.4 gsec. 950 V 2600 V/gsec. 

150 metres 380 V 1.2 gsec. 1000 V 667 V/gsec. 

150 metres 500 V 1.3 gsec. 1300 V 800 V/psec. 

VLT. 6016 -6122 / 380-460 V 

lyLT 6152-6362-T360:460 V 

Mains 

Cable volt- 

length age Rise time 

70 metres 400 V 0.34 gsec. 

rya 6402-6602 / 380,460At 
Mains 

Cable volt- 

length age Rise time 

29 metres 500 V 0.711.1sec. 

29 metres 400 V 0.611.1sec. 

Peak 

voltage dU/dt 

1040 V 2447 V/gsec. 

Peak 

voltage 

1165 V 

942 V 

dU/dt 

1389 V/gsec. 

1233 V/gsec. 

LVLT: 6002-601j /1525600 
Mains 

Cable volt- 

length age Rise time 

35 metres 600 V 0.36 gsec. 

Peak 

voltage dU /dt 

1360 V 3022 V/gsec. 

Ly_o-:. 60 16-6072 / 626r600 V 

Mains 

Cable volt- 

length age Rise time 

35 metres 575 V 0.38 gsec. 

Peak 

voltage dU/dt 

1430 V 3011 V/psec. 

1.VLT 6102:6402 /.525,600 V 

Cable 

length 

25 metres 

Mains 

voltage Rise time 

575 V 0.45 gsec. 

VLT: 6502 - 66521 525,60,0.V 

Cable Mains 

length voltage Rise time 

25 metres 575 V 0.25 gsec. 

Peak 

voltage dU /dt 

1159 1428 V/gsec. 

Peak 

voltage dU/dt 

1159 2510 V/gsec. 

Switching on the input 
Switching on the input depends on the mains_ 

voltage in question. 

The table states the waiting time between cut-ins. 

Mains voltage 380 V 415 V 460 V 
Waiting time 48 s 65 s 89 s 

Mains 

Cable volt- Peak 

length age Rise time voltage dU/dt 

32 metres 380 V 0.27 gsec. 950 V 2794 V/gsec. 

70 metres 380 V 0.60 gsec. 950 V 1267 V/gsec. 

132 metres 380 V 1.11 gsec. 950 V 685 V/gsec. 
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VLT® 6000 HVAC Series 

Acoustic noise 

The acoustic interference from the frequency converter comes 

from two sources: 

1. DC intermediate circuit coils 

2. Integral fan. 

Below are the typical values measured at a distanceof 1 m from 

the unit at full load and are nominal maximum values: 

VLT 6002-6006 200-240 V, VLT 6002-6011 380-460 V 

IP 20 units: 50 dB(A) 

IP 54 units: 62 dB(A) 

VLT 6008-6027 200-240 V, VLT 6016-6122 380-460 V 

IP 20 units: 61 dB(A) 

IP 54 units: 66 dB(A) 

VLT 6042-6062 200-240 V 

IP 00/20 units: 

IP 54 units: 

70 dB(A) 

65 dB(A) 

VLT 6152-6352 380-460 V 

IP 00/21/NEMA 1AP 54: 74 dB(A) 

VLT 6402 380-460 V 

All enclosure types: 80 dB(A) 

VLT 6502-6602 380-460 V 

All enclosure types: 83 dB(A) 

VLT 6002-6011 525-600 V 

P 20/NEMA 1 units: 62 dB(A) 

VLT 6102-6402 525-600 V 

IP 20/NEMA 1 units: 74 dB(A) 

IP 54 units: 74 dB(A) 

VLT 6502 525-600 V 

All units: 80 dB(A) 

VLT 6602-6652 525-600 V 

All units: 83 dB(A) 

* Measured 1 meter from the unit at full load. 

Derating for ambient temperature 
The ambient temperature (TAms,mAx) is the maximum 

temperature allowed. The average (TAms,Avs) measured 

over 24 hours must be at least 5 °C lower. 

I VLT,14 

100 

90 

80 

70 

60 

50 

40 

100% 100% 

If VLT 6000 HVAC is operated at temperatures 
above 45 °C, a derating of the continuous 
output current is necessary. 

VLT 6002-6005 200-240V, 
Bookstyle, IP20 

VLT 6002-6011 380/460V, 
flookMyle, IP20 VLT EL-6062 2001-240V 

IP00/1P20 /NEMA 1 

TT 6016-6112 380-460V 
20/NEMA 

I 

VLT 60161.6072 525-4V 
7R5ON/0 TPE-MA 1 

1A4 
V I s,/11P54 

VLT 6002-6011 525-600V 
1P2O/NEMA I 

- -I- - -r - 
I I 

55% 

60% 

35 40 45 50 55 60 65 7 AMB, MAX . 

30 35 40 45 50 55 60 TAMB,AVO. 

The current of VLT 6152-6602, 380-460 V and 

VLT 6102-6402, 525-600 V, is to be derated 

1%/°C above 40° C to 55°C maximum. 

The current of VLT 6502-6652, 525-600 V, is to be 

derated 1.5%/°C above 40° C to 55°C maximum. 
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VLT® 6000 HVAC Series 

Derating for air pressure 
Below 1000 m altitude no derating is necessary. 

Above 1000 m the ambient temperature (IAMB) or 

max. output current (Ivu-,mAx) must be derated in 

accordance with the diagram below: 

Max. output current 
at 40T 

100% 

90% 

80% 

1. Derating of output current versus attitude 

at TAME = max. 45°C 
2. Derating of max. TAMB versus altitude at 

100% output current. 
Max. Tomb at 100% 
ou put current 

1km 2km 3km 

40T 

38*C 

36T 

34T 

LVLT 6006-6062, 200-240V 1P00/1P20/NEMA 1 

VLT 6016-6552, 380-460V 1P00/1P20/1P54/NEMA 1 

VLT 6016-6652, 525-600V 1P00/1P20/NEMA 1 

Altitude 

VLT 6002-6005, 200-240V Bookstyle, 1P20 
VLT 6002-6011, 380-460V Booksly le, 1P20 
VLT 6002-6011, 525-600V 1P20 /NEMA 1 

Derating for running at low speed 
When a centrifugal pump or a fan is controlled by a VLT 

6000 HVAC frequency converter, it is not necessary 

to reduce the output current at low speed because 

the load characterstic of the centrifugal pumps/fans, 
automatically ensures the necessary reduction. 

Derating for long motor cables or cables 
with larger cross-section 
VLT 6000 HVAC has been tested using 300 

m unscreened/unarmoured cable and 150 m 

screened/armoured cable. 

VLT 6000 HVAC has been designed to work using a 

motor cable with a rated cross-section. If a cable with 

a larger cross-section is to be used, it is recommended 

to reduce the output current by 5% for every step 

the cross-section is increased. (Increased cable 

cross-section leads to increased capacity to earth, 

and thus an increased earth leakage current). 

Derating for high switching frequency 
A higher switching frequency (to be set in parameter 
407, Switching frequency) leads to higher losses in 

the electronics of the frequency converter. 

VLT 6000 HVAC has a pulse pattern in which 

it is possible to set the switching frequency 
from 3.0- 10.0/14.0 kHz. 

The frequency converter will automatically derate 

the rated output current lvij,N, when the switching 
frequency exceeds 4.5 kHz. 

In both cases, the reduction is carried out 

linearly, down to 60% of IVLT,N. 

The table gives the min., max. and factory-set 
switching frequencies for VLT 6000 HVAC units. 

Switchine fre uenc Hz 
VLT 6002-6005, 200 V 
VLT 6006-6032, 200 V 
VLT 6042-6062, 200 V 
VLT 6002-6011, 460 V 
VLT 6016-6062, 460 V 
VLT 6072-6122, 460 V 
VLT 6152-6352, 460 V 
VLT 6402-6602, 460 V 
VLT 6002-6011, 600 V 
VLT 6016-6032, 600 V 
VLT 6042-6062, 600 V 
VLT 6072, 600 V 
VLT 6102-6352, 690 V 
VLT 6402-6652, 600 V 

Min. Max. Fact. 
3.0 10.0 4.5 
3.0 14.0 4.5 
3.0 4.5 4.5 
3.0 10.0 4.5 
3.0 14.0 4.5 
3.0 4.5 4.5 
3.0 4.5 4.5 
1.5 3.0 3.0 
4.5 7.0 4.5 
3.0 14.0 4.5 
3.0 10.0 4.5 
3.0 4.5 4.5 
1.5 2.0 2.0 
1.5 1.5 1.5 
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VLT® 6000 HVAC Series 

Motor thermal protection 
The motor temperature is calculated on the basis 

of motor current, output frequency and time. See 

parameter 117, Motor thermal protection. 
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Vibration and shock 
VLT 6000 HVAC has been tested according to a 

procedure based on the following standards: 

IEC 68-2-6: Vibration (sinusoidal) - 1970 
IEC 68-2-34: Random vibration broad -band 

- general requirements 
IEC 68-2-35: Random vibration broad-band 

- high reproducibility 
IEC 68-2-36: Random vibration broad-band 

- medium reproducibility 

VLT 6000 HVAC complies with requirements that 

correspond to conditions when the unit is mounted 
on the walls and floors of production premises, as 

well as in panels bolted to walls or floors. 

MAir humidity 
. VLT 6000 HVAC has been designed to meet the 

IEC 68-2-3 standard, EN 50178 pkt. 9.4.2.2/DIN 
40040, class E, at -40°C. 

See specifications under General technical data. 
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VLT® 6000 HVAC Series 

Efficiency 
To reduce energy consumption it is very important 

to optimize the efficiency of a system. The 

efficiency of each single element in the system 

should be as high as possible. 

100 

95 

90 

85 

80 

50 
175ZA084.12 

75 100 
Lood 

Efficiency of VLT 6000 HVAC (TI vu-) 

The load on the frequency converter has little effect on 

its efficiency. In general, the efficiency is the same at 

the rated motor frequency fM,N, regardless of whether 

the motor supplies 100% of the rated shaft torque 

or only 75%, i.e. in case of part loads. 

The efficiency declines a little when the switching 

frequency is set to a value of above 4 kHz (parameter 

407 Switching frequency). The rate of efficiency will 

also be slightly reduced if the mains voltage is 460 

V, or if the motor cable is longer than 30 m. 

Efficiency of the motor O'Imo-roR 

The efficiency of a motor connected to the frequency 

converter depends on the sine shape of the 

current. In general, the efficiency is just as good 

as with mains operation. The efficiency of the 

motor depends on the type of motor. 

In the range of 75-100% of the rated torque, the 

efficiency of the motor is practically constant, both 
when it is controlled by the frequency converter 

and when it runs directly on mains. 

In small motors, the influence from the U/f characteristic 
on efficiency is marginal; however, in motors from 11 

kW and up, the advantages are significant. 

In general, the switching frequency does not affect 

the efficiency of small motors. Motors from 11 kW 

and up have their efficiency improved (1-2%). This 

is because the sine shape of the motor current is 

almost perfect at high switching frequency. 

Efficiency of the system frIsYs-rEm 

To calculate the system efficiency, the efficiency 

of VLT 6000 HVAC (VLT) is multiplied by the 

efficiency of the motor (MOTOR): 

11 SYSTEM = 11VLT X 11MOTOR 

Based on the graph outlined above, it is possible to 
calculate the system efficiency at different speeds. 
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VLT® 6000 HVAC Series 

Mains supply interference/harmonics 
A frequency converter takes up a non-sinusoidal 
current from mains, which increases the input current 

IRMS. A non-sinusoidal current can be transformed 

by means of a Fourier analysis and split up into sine 

wave currents with different frequencies, i.e. different 

harmonic currents I N with 50 Hz as the basic frequency: 

Harmonic currents 11 15 17 

Hz 50 Hz 250 Hz 350 Hz 

The harmonics- do not affect the power consumption 

directly, but increase the heat losses in the installation 

(transformer, cables). Consequently, in plants 

with a rather high percentage of rectifier load, it 

is important to maintain harmonic currents at a 

low level to avoid overload of the transformer and 

high temperature in the cables. 

Harmonic currents compared to the RMS input current: 

Input current 

IRMS 1.0 

11 0.9 
15 0.4 
17 0.3 

111-49 <0.1 

To ensure low, harmonic currents, VLT 6000 
HVAC has intermediate circuit coils as standard. 

This normally reduces the input current IRMS by 

40%, down to 40-45% IND. 

In some cases, there is a need for further suppression 

(e.g. retrofit with frequency converters). For this 

purpose Danfoss can offer two acvanced harmonic 

filters AHF05 and AHF10, bringing the harmonic 

current down to around 5% and 10% respectively. 

For further details, see the operating instructions 

MG.80.BX.YY. For calculation of harmonic, Danfoss 

offers the software tool MCT31. 

Some of the harmonic currents might disturb 
communication equipment connected to the same 
transformer or cause resonance in connection 
with power-factor correction batteries. VLT 

6000 HVAC has been designed in accordance 
with the following standards: 

- IEC 1000-3-2 
- IEEE 519-1992 
- IEC 22GANG4 
- EN 50178 

VDE 160, 5.3.1.1.2 

1 j_ 
11.) T 

1751434.00 

The voltage distortion on the mains supply depends on 

the size of the harmonic currents multiplied by the mains 
impedance for the frequency in question. The total 
voltage distortion THD is calculated on the basis of the 

individual voltage harmonics using the following formula: 

T H D% = 
N/LT + U.? 

(uN% of U) 

Power factor 
The power factor is the relation between 11 and IRMS 

The power factor for 3-phase control 

fxUxI x cowl 
fdxU xIkAls 

w, 
Power factor = 

x co 

S IRMS 
since cos (p =1 

The power factor indicates the extent to which the 

frequency converter imposes a load on the mains 

supply. The lower, the power factor, the higher the 
IRMS for the same kW performance. 

In addition, a high power factor indicates that the 

different harmonic currents are low. 

I RA4 = I? ± + + ...+R 
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EMC test results (Emission, Immunity) 

The following test results have been obtained using a syStem with a frequency converter (with options if relevant), a screened control cable, a control box with potentiometer, as well as a motor and motor cable. 

VLT 6002- 6011/ 380- 460V 

VLT 6002- 6005/ 200- 240V 

Emission 

Environment Industrial environment Housing, trades and light industries 

Basic standard; EN 55011 Class Al EN 55011 Class B EN 61800- 3 

Setup 

Motor cable 

Conducted 150 kHz- 

30 MHz Radiated 30 MHz- 1 GHz 

Conducted 150 kHz- 

30 MHz Radiated 30 MHz- 1 GHz 

Conducted/ radiated 150 

kl-li- 30 MHz 

VLT 6000 with RFI filter option 

300 m unscreened/ unarmoured Yes 2) No No No Yes/ No 

50 m br. screened/ armoured 

(Bookstyle tom) Yes Yes Yes No Yes/ Yes 

150m br. screened/ armoured Yes Yes No No Yes/ Yes 

VLT 6000 with RFI- filter (+ 

LC- module) 

300 m unscreened / unarmoured Yes - No No. No Yes/ No 

50 m br. screened/ armoured Yes Yes Yes No Yes/ Yes 

150m br. screened/ armoured Yes Yes No No Yes/ Yes 

VLT 6016- 6602/ 380- 460 V 

VLT 6006- 6062/ 200- 240 V 

VLT 6102-6652, 525-600 V 

Setup 

Emission 

Environment Industrial environment 

Basic standard EN 55011 Class Al 

Housing, trades and light industries 

EN 55011 Class B 

Motor cable. 

Conducted 150 kHz- 

30 MHz Radiated 30 MHz- 1 GHz 

Conducted 150 kHz- 

30 MHz Radiated 30 MHz- 1 GHz 

VLT 6000 w/ o RFI filter option,* 
300 unscreened/ unarmoured No No No 

150 m br. screened/ armoured No Yes 6) No 

VLT 6000 with RFI option 

300 m unscreened / unarmoured Yes 2. 6) No No 

50 m br. screened/ armoured Yes . Yes 6) Yes 1. a 6) 

150 m br. screened/ armoured Yes 6) Yes6) No 

No 

No 

No 

No 

No 

1) Does not apply to VLT 6152-6602, 380-460 V 

2) Depending on installation conditions 

3) VLT 6042- 6062, 200- 240 V 

4) VLT 6152-6602, 380-460 V, fulfil class A2 with 50 m screened cable without RFI filter (typecode RO). 

5) VLT 6102-6402, 525-600 V, fulfil class A2 with 150 m screened cable without RFI filter (typecode RO) and class Al at 30 m screened cable with RFI filter option Rl. 

VLT 6502-6652, 525-600 V, fulfil class A2 with 150 m screened cable without RFI filter (typecode RO). 

6) Does not apply to VLT 6102-6652, 525-600 V. 

In order to minimise the conducted noise to the mains supply and the radiated noise from the frequency converter system, the motor cables should be as short as possible and the 

screen ends should be made in accordance with the section on electrical installation. 
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VLT® 6000 HVAC Series 

EMC Immunity 

In order to confirm immunity against interference from electrical phenomena, the following immunity test has 
been made on a system consisting of a frequency converter (with options, if relevant), a screened/armoured 
control cable and control box with potentiometer, motor cable and motor. 

The tests were made in accordance with the following basic standards: 

EN 61000-4-2 (IEC 1000-4-2): Electrostatic discharges (ESD) 
Simulation of electrostatic discharges from human beings. 

EN 61000-4-3 (IEC 1000-4-3): Incoming electromagnetic field radiation, amplitude modulated 
Simulation of the effects of radar and radio communication equipment as well as mobile communications 
equipment. 

EN 61000-4-4 (IEC 1000- 4-4):. Burst transients 
Simulation of interference brought about by switching with a contactor, relays or similar devices. 

EN 61000-4-5 (IEC 1000 -4-5): Surge transients 
Simulation of transients brought about e.g. by lightning that strikes near installations.. 

ENV 50204: Incoming electromagnetic field, pulse modulated 
Simulation of the impact from GSM telephones. 

ENV 61000-4-6: Cable-borne HF 
Simulation of the effect of radio transmission equipment connected to supply cables. 

VDE 0160 class W2 test pulse: Mains transients 
Simulation of high-energy transients brought about by main fuse breakage, switching of power 
factor-correction capacitors, etc. 
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VLT® 6000 HVAC Series 

Immunity, continued 

Basle standard 

Burst 

IEC 1000-4-4 

' Surge 

IEC 1000-4-5 

ESD Radiated electro- 

1000-4-2 magnetic field 

IEC 1000-4-3 

Mains 

distortion 

VDE 0160 

RF common 

mode voltage 

ENV 50141 

Radiated radio 

freq.elect.field 

ENV 50140 

Acceptance criterion B B B A A A 

Port connection CM DM CM - CM CM 

Line OK OK - OK OK - 

Motor OK - - - OK 

Control lines OK OK - - OK - 

PRORBUS option OK OK - OK 

Signal Interfacec3 m OK - - 

Enclosure OK OK - OK 

Load sharing OK - - OK - 

Standard bus OK OK - OK - 

Basic specifications - 
. 

- - 

Line 4 kV/5kHz/DCN .2 W/211 4 kV/1211 - 2,3 x UN 2) 10 VANtS - 

Motor 4 W/5kHz/CCC - - 10 Alms 

Control lines 2 W/5kHz/CCC 2 kV/2ft li - - 10 Vitus 

PROFIBUS option 2 kV/5kHz/CCC - 2 kV/20 n - 10 VMS 

Signal intertace<3 m 1 kV /5kHz/CCC - - - 10 Vpms - 

8 W AD 

6 kVCD 
10 V/m 

Enclosure 

Load sharing 4 kV/5kHz/CCC - 10 VRMS 

Standard bus ' 2 W/5kHz/CCC 4 W/20 10 Virus 

DM: Differential mode 
CM: Common mode 
CCC: Capacitive clamp coupling 
DCN: Direct coupling network 

1 ) Injection on cable shield 
2) 2.3 x UN: max. test pulse 380 VAC: Class 2/1250 V PEAK, 415 VAC: Class 1/1350 VPEAK 
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VLT® 6000 HVAC Series 

Definitions 
Definitions are given in alphabetical order. 

Analogue inputs: 
The analogue inputs can be used for controlling 

various functions of the frequency converter. 

There are two types of analogue inputs: 

Current input, 0-20 mA 

Voltage input, 0-10 V DC. 

Analogue ref. 

A signal transmitted to input 53, 54 or 60. 

Can be voltage or current. . 

Analogue outputs: 

There are two analogue outputs, which are able to 

supply a signal of 0-20 mA, 4-20 mA or a digital signal. 

Automatic motor adjustment, AMA: 

Automatic motor adjustment algorithm, which 

determines the electrical parameters for the 

connected motor, at standstill. 

AWG: 

AWG means American Wire Gauge, i.e. the American 

measuring unit for cable cross-section. 

Control command: 
By means of the control unit and the digital inputs, it is 

possible to start and stop the connected motor. 

Functions are divided into two groups, with 

the following priorities: 

Group 1 

Group 2 

Reset, Coasting stop, Reset and 

Coasting stop, DC braking, Stop and the 
[OFF/ STOP] key. 

Start, Pulse start, Reversing, Start 
reversing, Jog and Freeze output 

Group 1 functions are called Start-disable commands. 

The difference between group 1 and group 2 is that 

in group 1 all stop signals must be cancelled for the 

motor to start. The motor can then be started by 

means of a single start signal in group 2. 

A stop command given as a group 1 command 
results in the display indication STOP. 

A missitig.s* Cbrnmaridgiveh as a. gi'oup 2 command 

results in the display indication STAND BY. 

Digital inputs: 
The digital inputs can be used for controlling various 

functions of the frequency converter. 

Digital outputs: 

There are four digital outputs, two of which activate 
a relay switch. The outputs are able to supply 
a 24 V DC (max. *40 mA) signal. 

troG 

The output frequency from the VLT frequency conver-ter 

transmitted to the motor when the jog function is 

activated (via digital terminals or serial communication). 

fm 

The output frequency from the frequency converter 

transmitted to the motor. 

fM N 

The rated motor frequency (nameplate data). 

f MAX 

Maximum output frequency transmitted to the motor. 

fM IN 

Minimum output frequency transmitted to the motor. 

IM 

The current transmitted to the motor. 

IM.N 

The rated motor current (nameplate data). 

Initializing: 

If initializing is carried out (see parameter 620 
Operating mode ), the frequency converter 
returns to the factory setting. 

IVLT MAX 

The maximum output current. 

IVLT N 

The rated output current supplied by the 

frequency converter. 

LCP: 

The control panel, which makes up a complete 

interface for control and programming of 'VLT 6000 

HVAC. The control panel is detachable and may, 

as an alter-native, be installed up to 3 metres away 

from the frequency converter, i.e. in a front panel, 

by means of the installation kit option. 

LSB: 

Least significant bit. 

Used in serial communication, 
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VLT® 6000 HVAC Series 

MCM: 

Stands for Mille Circular Mil, an American measuring 
unit for cable cross-section. 

MSB: 

Most significant bit. 

Used in serial communication. 

nM N 

The rated motor speed (nameplate data). 

Tlvo- 

The efficiency of the frequency converter is defined as 

the ratio between the power output and the power input. 

On-line/off-line parameters: 

On-line parameters are activated immediately after the 

data value is changed. Off-line parameters are not 

activated until OK has been entered on the control unit. 

P1D: 

The PID regulator maintains the desired speed 

(pressure, temperature, etc.) by adjusting the output 

frequency to match the varying load. 

PM _N 

The rated power delivered by the motor 

(nameplate data). 

Preset ref. 

A permanently defined reference, 

set from -100% to +100% of the 

There are four preset references, 

selected via the digital terminals. 

which can be 

reference range. 

which can be 

Refmm 

The maximum value which the reference signal 

may have. Set in parameter 205 Maximum 

reference, RefmAx. 

RefMIN 

The smallest value which the reference signal may 

have. Set in parameter 204 Minimum reference, RefmiN. 

Setup: 
There are four Setups, in which it is possible to 

save parameter settings. It is possible to change 

between the four parameter Setups and to edit one 

Setup, while another Setup is active. 

Start-disable command: 

A stop command that belongs to group 1 of the 

control commands - see this group. 

Stop command: 

See Control commands. 

Thermistor: 

A temperature-dependent resistor placed where the 

temperature is to be monitored (VLT or motor). 

Trip: 

A state which occurs in different situations, e.g. 

if the frequency converter is subjected to an 

over-temperature. A trip can be cancelled by pressing 

reset or, in some cases, automatically. 

Trip locked: 

Trip locked is a state which occurs in different 

situations, e.g. if the frequency converter is subject to 

an over-temperature. A locked trip can be cancelled by 

cutting off mains and restarting the frequency converter. 

UM 

The voltage transmitted to the motor. 

UM N 

The rated motor voltage (nameplate data). 

UVLT. MAX 

The maximum output voltage. 

VT characteristics: 

Variable torque characteristics, used for 
pumps and fans. 
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VLT® 6000 HVAC Series 

Parameter overview and factory settings 

PNU 

# 

Parameter 

description 

Factory setting - Range . 

. : 
Changes 

. during operation 

4-Setup Conversion 

index 

Data 

tYPe 

001 Language English Yes No 0 5 

002 Active Setup Setup 1 Yes No 0 5 

003 Copying of Setups No copying No No 0 5 

004 LCP copy No copying No No 0 5 

005 Max value of user-defined readout 100.00 0-999.999,99 Yes Yes -2 4 

006 Unit for user-defined readout No unit Yes Yes 0 5 

007 Big display readout Frequency, Hz Yes Yes 0 5 

008 Small display readout 1.1 Reference. Unit Yes Yes 0 5 

009 Small display readout 1.2 Motor current, A Yes Yes 0 5 

010 Small display readout 1.3 Power, kW Yes Yes 0 5 

011 Unit of local reference Hz Yes Yes 0 5 

012 Hand start on LCP Enable Yes Yes 0 5 

013 OFF/STOP on LCP Enable Yes Yes 0 5 

014 Auto start on LCP Enable Yes Yes 0 5 

015 Reset on LCP Enable Yes Yes 0 5 

016 Lock for data change Not locked Yes Yes 0 5 

017 Operating state at power-up, local 

control 

Auto restart Yes Yes 0 5 
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VLT® 6000 HVAC Series 

PNU 

M 

Parameter 

description 

-Factory setting, Changes - 4- Setup. 

during operation 

Conversion 

Index ' 

Data 

type . 

100 Configuration Open loop No Yes 0 5 

101 Torque characteristics Automatic Energy 

Optimisation 

No Yes 0 5 

102 Motor power, PM,N . Depends on the unit 0.25-500 kW No Yes 1 6 

103 Motor voltage, UM,N Depends on the unit 200-575 V No Yes 0 6 

104 Motor frequency, fM,N 50 Hz 24-1000 Hz No Yes 0 6 

105 Motor current, IM,N Depends on the unit 0.01 -IVLT,MAX No Yes -2 7 

106 Rated motor speed, nM,N Depends on par. 102 Motor 

power 

100-60000 rpm No Yes 0 6 

107 Automatic motor adaptation, AMA Optimisation disable No No 0 5 

108 Start voltage of parallel motors Depends on par. 103 0.0 - par. 103 Yes Yes -1 6 

109 Resonance dampening 100 % 0 - 500 % Yes Yes 0 6 

110 High break-away torque OFF 0.0 - 0.5 sec. Yes Yes -1 5 

111 Start delay 0.0 sec. 0.0 - 120.0 sec. Yes Yes -1 6 

112 Motor preheater Disable Yes Yes 0 5 

113 Motor preheater DC current 50 % 0 - 100 % Yes Yes 0 6 

114 DC braking current 50 % 0 - 100 % Yes Yes 0 6 

115 DC braking time 10 sec. 0.0 - 60.0 sec. Yes Yes -1 6 

116 DC brake cut-in frequency OFF 0.0-par. 202 Yes Yes -1 6 

117 Motor thermal proctection ETR Trip 1 Yes Yes 0 5 

118 Motor power factor 0.75 0.50 - 0.99 No Yes -2 6 
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VLT® 6000 HVAC Series 

PNU Parameter 

,description 

Factory setting Range Changes 4- Setup. 

during operation. 

Conversion 

,Index 

',Data 

type 

200 Output frequency range 0- 120 Hz 0 - 1000 Hz No Yes 0 5 

201 Output frequency low limit, fmiN 0.0 Hz 0.0 - ku,x Yes Yes -1 6 

202 Output frequency high limit, fmAx 50 Hz fMIN - par. 200 Yes Yes -1 6 

203 Reference site Hand/Auto linked reference Yes Yes 0 5 

204 Minimum reference, RefMIN 0.000 0.000-par. 100 Yes Yes -3 4 

205 Maximum reference, RefmAx 50.000 par. 100-999.999,999 Yes Yes -3 4 

206_ _Ramp-up time Depends on the unit 1 :3600 Yes Yes 0 7 

207 Ramp-down time Depends on the unit 1 - 3600 Yes Yes 0 7 

208 Automatic ramp-up/down Enable Yes Yes 0 5 

209 Jog frequency 10.0 Hz 0.0 - par. 100 Yes Yes -1 6 

210 Reference type Sum Yes Yes 0 5 

211 Preset reference 1 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

212 Preset reference 2 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

213 Preset reference 3 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

214 Preset reference 4 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

215 Current limit, ium 1.0 X IvLT,NIAI 0,1-1,1 x lvt-r,NIAI Yes Yes -1 6 

216 Frequency bypass, bandwidth 0 Hz 0 - 100 Hz Yes Yes 0 6 

217 Frequency bypass 1 120 Hz 0.0 - par.200 Yes Yes -1 6 

218 Frequency bypass 2 120 Hz 0.0 - par.200 Yes Yes' -1 6 

219 Frequency bypass 3 120 Hz 0.0 - par.200 Yes Yes -1 6 

220 Frequency bypass 4 120 Hz 0.0 - par.200 Yes Yes -1 6 

221 Warning: Low current, Low 0.0 A 0.0 - par.222 Yes Yes .-1 6 

222 Warning: High current, IHIGH Kk-r,mAx Par.221 - Ivu,mAx Yes Yes -1 6 

223 Warning: Low frequency, fLow 0.0 Hz 0.0 - par.224 Yes Yes -1 

224 Warning: High frequency, fHiei-i 120.0 Hz Par.223 - par.200/202 Yes Yes -1 6 

225 Warning: Low reference, Ref Low -999,999.999 -999,999.999 - par.226 _Yes Yes -3 4 

226 Warning: High reference, 

ReffilaH 

999,999.999 Par.225 - 999,999.999 Yes Yes -3 4 

227 Warning: Low feedback, FBLOW -999,999.999 -999,999.999 - par.228 Yes Yes -3 4 

228 Warning: High feedback, FBHIGH 999,999.999 Par. 227 - 999,999.999 Yes Yes -3 4 

Changes during operation: 
"Yes° means that the parameter can be changed, 

while the frequency converter is in operation. "No" 

means that the frequency converter must be stopped 
before a change can be made. 

4-Setup: 
"Yes" means that the parameter can be programmed 
individually in each of the four setups, i.e. the 

same parameter can have four different data 
values. "No" means that the data value will be 

the same in all four setups. 

Conversion index: 

This number refers to a conversion figure to 
be used when writing or reading by means 

of a frequency converter. 

Conversion index 

74 

2 

0 

-1 

-2 

-3 

-4 

Conversion factor 

0.1 

100 

10 

1 

0.1 

0.01 

0.001 

0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Data tvoe 

3 

4 

5 

6 

7 

9 

Description 

Integer 16 

Integer 32 

Unsigned 8 

Unsigned 16 

Unsigned 32 

Text string 
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VLT® 6000 HVAC Series 

PNU , 

# 

Parameter _ 

description 

Factory caging Changes 4-Setup , _ " Conversion 

' during operation Index 

Data 

type 

300 Terminal 16, Digital Input Reset Yes Yes 0 5 

301 Terminal 17, Digital input Freeze output Yes Yes 0 5 

302 Terminal 18, Digital input Start Yes Yes 0 5 

303 Terminal 19, Digital Input Reversing Yes Yes 0 5 

304 Terminal 27, Digital Input Coasting stop, inverse Yes Yes 0 5 

305 Terminal 29, Digital input Jog Yes Yes 0 5 

306 Terminal 32, Digital Input No operation Yes Yes 0 5 

307 Terminal 33, Digital input No operation Yes Yes 0 5 

308 Terminal 53, analogue Input voltage Reference Yes Yes 0 5 

309 Terminal 53, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5 

310 Terminal 53, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5 

311 Terminal 54, analogue Input voltage No operation Yes Yes 0 5 

312 Terminal 54, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5 

313 Terminal 54, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5 

314 Terminal 60, analogue Input current Reference Yes Yes 0 5 

315 Terminal 60, min. scaling 4.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

316 Terminal 60, max. scaling 20.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

317 Time out 10 sec. 1 - 99 sec. Yes Yes 0 5 

318 Function after time out Off Yes Yes 0 5 

319 Terminal 42, output 0 - ImAx = 0-20 mA Yes Yes 0 5 

320 Terminal 42, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6 

321 Terminal 45, output 0 - fmAx 0 -20 mA Yes Yes 0 5 

322 Terminal 45, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6 

323 'Relay 1, output function Alarm Yes Yes 0 5' 

324 Relay 01, ON delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6 

325 Relay 01, OFF delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6 

326 Relay 2, output function Running Yes Yes 0 

327 Pulse reference, max. frequency 5000 Hz Depends on. 

input terminal 

Yes Yes 0 

328 Pulse feedback, max. frequency 25000 Hz 0 - 65000 Hz Yes Yes 6 

364 Terminal 42, bus control 0 0.0 - 100 % Yes Yes -1 6 

365 Terminal 45, bus control 0 0.0 - 100 % Yes Yes -1 

Changes during operation: 

"Yes" means that the parameter can be changed, 

while the frequency converter is in operation. "No" 

means that the frequency converter must be stopped 
before a change can be made. 

4-Setup: 

"Yes" means that the parameter can be programmed 

individually in each of the four setups, i.e. the 

same parameter can have four different data 

values. "No" means that the data value will be 

the same in all four setups. 

Conversion index: 

This number refers to a conversion figure to 

be used when writing or reading by means 

of a frequency converter. 

Conversion index Conversion factor 

74 0.1 

2 100 

1 10 

o 1 

-1 0.1 

-2 0.01 

-3 0.001 

-4 0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Data type Description 

3 Integer 16 

4 Integer 32 

5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 
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VLT® 6000 HVAC Series 

PNU Parameter 

description 

Factory setting Range Changes 4,Satup 

during operation 

Cenverslon 

Index 

Data 

type. 

400 Reset function Manual reset (Yes Yes 0 5 

401 Automatic restart time 10 sec. 0 -600 sec. Yes Yes 0 6. 
402 Flying start Disable Yes Yes -1 5 

403 Sleep mode timer Off 0 - 300 sec. Yes Yes 0 6 

404 Sleep frequency 0 Hz fMIN- Par.405 Yes Yes -1 6 

405 Wake up frequency 50 Hz Par.404 - fmAx Yes Yes -1 6 

406 Boost setpoint 100 % 1 - 200 % Yes Yes 0 6 

407 Switching frequency Depends on the unit 1.5 - 14.0 kHz _ Yes _ Yes_ 2 5 

408 Interference reduction method ASFM Yes Yes 0 5 

409 Function In case of no load Warning Yes Yes 0 5 

410 Function at mains failure Trip Yes Yes 0 5 

411 Function at overtemperature Trip Yes Yes 0 5 

412 Trip delay overcurrent, IUM 60 sec. 0 - 60 sec. Yes Yes 0 5 

413 Minimum feedback, FBMIN 0.000 -999,999.999 - Yes 

FBMIN 

Yes -3 4 

414 Maximum feedback, FBmAx 100.000 FBMIN -Yes 
999,999.999 

Yes -3 4 

415 Units relating to closed loop Yes Yes -1 5 

416 Feedback conversion Linear Yes Yes 0 5 

417 Feedback calculation Maximum Yes Yes 0 5 

418 Setpolnt 1 0.000 FBMIN- FBMAX Yes Yes -3 4 

419 Setpoint 2 0.000 FBMIN- FBMAX Yes Yes :3 4 

420 PID norrnavinverse control Normal Yes Yes 0 5 

421 PID anti windup On Yes Yes 0 5 

422 PID start-up frequency 0 Hz FMIN- F p.tAx -1 6 

423 PID proportional gain 0.01 0.0-10.00 Yes Yes -2 6 

424 PID integration time Off 0.01-9999.00 Yes 

s.(off) 

Yes -2 7 

425 PID differentiation time Off 0.0 (05) - 10.00 Yes 

SEC. 

Yes -2 6 

426 PID differentiator gain limit 5.0 5.0 - 50.0 Yes Yes -1 6 

427 PID lowpass filter time 0.01 0.01 - 10.00 Yes Yes -2 6 

430 Fire mode Disable Yes Yes 0 5 

431 Fire mode Reference 

Frequency, Hz 

50 Hz 

60 Hz (US) 

Min Freq (par Yes 

201) to Max Freq 

(par 202) 

Yes -1 3 

432 Fire mode bypass delay, s Os 0 - 600 s Yes Yes 0 3 

483 Dynamic DC Link 

Compensation 

On No No 0 5 
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VLT® 6000 HVAC Series 

PNU 

0 

Parameter' 

description 

Factory setting Range Changes 4-Setup 

during operation 

Conversion 

Index, 

Data 

type , 

500 Protocol FC protocol Yes Yes 0 5 

501 Address 1 Depends on par. 500 Yes No 0 6 

502 Baudrate 9600 Baud Yes No 0 5 

503 Coasting Logic or Yes Yes 0 5 

504 DC-brake Logic or Yes Yes 0 5 

505 Start Logic or Yes Yes 0 5 

506 Direction of rotation' Logic or Yes Yes 0 5 

507 Selection of Setup Logic or Yes Yes 0 5 

508 Selection of preset reference Logic or Yes Yes 0 5 

509 Data read-out: Reference % No No -1 3 

510 Data read-out: Reference unit No No -3 4 

511 Data read-out: Feedback No No- -3 4 

512 Data read-out: Frequency No No -1 6 

513 User defined read-out No No -2 7 

514 Data read-out: Current No No -2 7 

515 Data read-out: Power, kW No No 1 7 

516 Data read-out: Power, HP No No -2 7 

517 Data read-out: Motor voltage No No -1 6 

518 Data read-out: DC link voltage No No 0 6 

519 Data read-out: Motor temp. No No 0 5 

520 Data read-out: VLT temp. No No 0 5 

521 Data read-out: Digital input No No 0 5 

522 Data read-out Terminal 53, 

analogue input 

No No -1 3 

523 Data read-out: Terminal 54, 

analogue input 

No No -1 3 

524 Data read-out: Terminal 60, 

analogue input 

No No -4 3 

525 Data read-out: Pulse reference No No -1 7 

526 Data read-out: External reference % No No -1 3 

527 Data read-out: Status word, hex No No 0 6 

528 Data read-out: Heat sink temperature No No 0 5 

529 Data read-out: Alarm word, hex No No 0 7 

530 Data read-out: Control word, hex No No 0 6 

531 Data read-out: Warning word, hex No No 0 7 

532 Data read-out: Extended status word, hex No No 0 7 

533 Display text 1 No No 0 9 

534 Display text 2 No No 0 9 

535 Busfeedback 1 No No 0 3 

536 Busfeedback 2 No No 0 3 

537 Data read-out: Relay status No No 0 5 

538 Data read-out: Warning word 2 No No 0 7 

555 Bus time interval 1 sec. 1 - 99 sec. Yes Yes 0 5 

556 Bus time interval function OFF Yes Yes 0 5 

560 N2 override release time OFF - - 1 - 65534 sec. Yes No 0 6 

565 FLN Bus time interval 60 sec. 1 - 65534 sec. Yes Yes 0 6 

566 FLN Bus time Interval function OFF Yes Yes 0 5 

570 Modbus parity and message framing No parity 1 stopbit Yes Yes 0 5 

571 Modbus communications timeout 100 ms 10 - 2000 ms Yes Yes -3 6 
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VLT® 6000 HVAC Series 

PNU 

600 

601 

602 

603 

604 

605 

606 

607 

608 

609 

610 

611 

612 

613 

614 

615 

616 

617 

618 

619. 

620 

621 

622 

623 

624 

625 

626 

627 

628 

629 

630 

631 

655 

Parameter 

description 

Operating data: 

Operating data: 

Operating data: 

Operating data: 

Operating data: 

Operating data: 

Fictory setting., Changes 4-Setup 
. 

during operation 

Conversien ta 

index 

Operating hours 

Hours run 

kWh counter 

Number of cut-ins 

Number of overtemps 

Number of overvoitages 

Data log: Digital Input 

Data log: Control word 

Data log: Status word 

Data log: Reference 

Data log: Feedback 

Data log: Output frequency 

Data log: Output voltage 

Data log: Output current 

Data log: DC link voltage 

Fault log: Error code 

Fault log: Time 

Fault log: Value 

Reset of kWh counter 

Reset of hours-run counter 

Operating mode 

Nameplate: Unit type 

Nameplate: Power component 

Nameplate: VLT ordering no. 

Nameplate: Software version no. 

Nameplate: LCP identification no. 

Nameplate: Database identification no. 

Nameplate: Power component identification no. 

Nameplate: 'Application option type 

Nameplate: Application option ordering no. 

Nameplate: Communication option type 

Nameplate: Communication option ordering no. 

Fault log: Real time 

Changes during operation: 

"Yes' means that the parameter can be changed, 

while the frequency converter is in operation. °No" 

means that the frequency converter must be stopped 

before a change can be made. 

4-Setup: 
"Yes" means that the parameter can be programmed 

individually in each of the four setups, i.e. the 

same parameter can have four different data 

values. "No" means that the data value will be 

the same in all four setups. 

Conversion index: 

This number refers to a conversion figure to 

be used when writing or reading by means 

of a frequency converter. 

No No 74 7 

No No 74 7 

No No 3 7 

No No 0 6 

No No 0 6 

No No 0 6 

No No 0 5 

No No 0 6 

No No 0 6 

No No -1 3 

No No -3 4 

No No -1 3 

No No . -1 6 

No No 3 

No No 0 6 

No No 0 5 

No No 0 7 

No No 0 3 

No reset Yes No 0 5 

No reset Yes No 0 5 

Normal function Yes No 0 5 

No No 0 9 

No No 0 9 

0 9 No No 

No No 0 9 

No No 0 9 

No No -2 9 

No No 0 9 

No No 0 9 

No No 0 9 

No No 0 9 

No No 0 9 

No No -4 7 

Conversion index 

74 

2 

1 

0 

-1 

-2 

-3 

-4 

Conversion factor 

0.1 

100 

10 

1 

0.1 

0.01 

0.001 

0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Data type 

3 

4 

5 

6 

7 

9 

Description 

Integer 16 

Integer 32 

Unsigned 8 

Unsigned 16 

Unsigned 32 

Text string 

MG.61.A6.02 - VLT is a registered Danfoss trademark 167 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 190 of 391



VLT® 6000 HVAC Series 

Index 

A 

direction of motor rotation 

Data change lock 

Data log 

DC braking 

65 

103 

131 

90 
AWG 159 DC braking, inverse 102 

Accuracy of display readout (parameters 009-012, Display DC bus connection 66 
readout): 24 Definitions 159 

Acoustic noise 151 Derating for air pressure 152 

AEO - Automatic Energy Optimization 10 Derating for long motor cables 152 

Aggressive environments 147 Derating for running at low speed 152 

Air humidity 153 Digital inputs 101 

Analog output 108. Digital speed up/down 70 
Analogue inputs 105 Direction of motor rotation 65 

Anti windup 126 Display 71 

Application functions 400-427 115 Display mode 134 
Auto start 103 Display readout 83 
Auto start on LCP 84 

Automatic motor adaptation, AMA 88 

Available literature 8 

EMC test results 156 

Earth connection 66 

13- - Earth fault 149 

Bus connection 68 Earth leakage current 148 

Earthing 48, 56 

Efficiency 154 
C Electrical installation - earthing of control cables 56 
control panel - LCP 71 Electrical installation, control cables 67 
Cable clamp 56 Electrical installation, enclosures 94 
Cable lengths and cross-sections: 23 Electrical installation, power cables 95 
Cables 48 

EMC correct electrical installation 53 
CE labelling 15 EMC Immunity 157 
Change parameter data 78 EMC-correct cables 55 
Changing data 76 Enable RTC 104 

_Closed loop 119 
Enclosures 58 

Coasting stop 102 
Equalising cable 56 

Connection examples 69 Example of application 11 

Control card 66 External 24 Volt DC supply 23 
Control card, 24 V DC supply: 23 Externals 24 
Control card, analogue inputs 22 Extra protection 48 
Control card, digital inputs. 22 Extreme running conditions 149 
Control card, digital/pulse and analogue outputs: 22 

Control card, RS 485 serial communication. 23 

Control characteristics. 24 F 
Control keys 71 Factory settings 161 

Control principle 9 Fauttlog 131 

Control unit LCP 71 Feedback 105 

Conversion index: 163 Feedback 119 

Cooling 45 Feedback handling 123 

Copying of Setups 80 Fire mode 13, 103, 128 
Current limit 97 Fire Mode bypass delay, s 128 

Fire Mode inverse 103 

Fire Mode reference frequency, Hz 128 
D Flying start 115 
Derating for ambient temperature 151 Freeze output 102 
Derating for high switching frequency 152 
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VLT® 6000 HVAC Series 

Freeze reference 102 Mechanical installation 45 

Frequency bypass 97 Motor cables 65 

Function at mains failure 118 Motor connection 64 

Function at overtemperature 118 Motor current 87 

Function in case of no load 118 Motor frequency 87 

Fuses 38 Motor power 86 

Motor speed 88 

Motor thermal protection 66, 91 

G Motorvottage 87 
Galvanic isolation 148 

General warning 5 

N 

Nameplate 133, 134 

H No function 102 

Hand start 103 No operation 105 
Hand start on LCP 84 NOISE REDUCTION 118 

Hand/Auto linked reference 94 

Harmonic filter 129 

Heat emission from VLT 6000 HVAC 53 0 
High voltage test 53 OFF/STOP on LCP 

High voltage warning 48 Operating mode 132 

High -voltage relay 119 Ordering form 20 

Output frequency 92 

IT mains 50 P 
Indicator lamps 71, 72 Parallel coupling 65 

Initialisation 76 Parameter Data 78 

Inputs and outputs 300-365 101 PC software 15 

Installation of 24 Volt external DC supply 66 Peak voltage on motor 150 

Interference reduction method 118 .PELV 148 

PID for process control 121 

PID integration time 127 

J PLC 56 
Jog 103 Potentiometer reference 70 

Preset reference 97, 102 

Programming 79 
L Protection 25 
Low current 98 Pulse feedback 103 
Language 79 

Pulse reference 103 
LCP copy 80 Pulse scaling 110 
Load and Motor 100-117 86 

Local control 72 

Local Control Panel 71 Q 
Lock for data change 84 Quick Menu 77 

Lowpass 127 

R 
M Ramp-down time 95 
Maximum reference 94 Ramp-uptime 94 
Mains connection 98 Reference 105 

Mains supply (L1, L2, L3) 21 Reference handling 93 

Max. imbalance of supply voltage: 21 Reference type 96 
Mechanical dimensions 41 
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VLT® 6000 HVAC Series 

References and Limits 

Relay 1 

Relay 2 

Relay card 

Relay outputs 

92 

111 

111 

135 

111 

Unintended start 

Units 

V 

5 

119 

Relay outputs' 23 Ventilation of integrated VLT 6000 HVAC 53 

Relay01 113 Vibration and shock 153 

Reset 102 VLT output data (U, V, W): 21 

Reset and coasting stop, inverse 102 

Reset function 115 

Reset on LCP 84 

Reversing 102 
Warning 5 

Reversing and start 102 
Warning against unintended start 5 

RFI switch 50 
Warning: High frequency 99 

Rise time 150 
Warning: High reference 99 

Run permissive 70, 103 
Warnings and alarms 141 

S 2 

screw sizes 64 2-zone regulation 70 

Serial communication 129 

Safety interlock 102 

Safety regulations 5 

Screened/armoured cables 48 

Selection of Setup 102 

Serial communication 15, 56 

Service functions 130 

Setpoint 125 

Setup 79 

Setup configuration 79 

Setup of user-defined readout 80 

Single-pole starVstop 70 

Sleep mode 116 

Speed up and speed down 102 

Start 102 

Status messages 139 

Switches 1-4 68 

Switching frequency 117 

Switching on the input 150 

T 
Trip locked 160 

Technical data 26 

Thermistor 105 

Tightening-up torque. 64 

Time out 107 

Torque characteristics 21, 86 

Transmitter connection 70 

Trip delay overcurrent, lum 119 

Trip locked 141 

Type code ordering number string 16 

U 
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ADANGER 
Rotating shafts and electrical equipment can 
be hazardous. Therefore, it is strongly 
recommended that all electrical work 
conform to National Electrical Code (NEC) 
and all local regulations. Installation, start- 
up and maintenance should be performed 
only by qualified personnel. 

Motor control equipment and electronic controls are 
connected to hazardous line voltages. When servicing 
drives,and electronic controls, there will be exposed 
components at or above line potential. Extreme care 
should be taken to protect against shock. Stand on an' 
insulating pad and make it a habit to use only one hand 
when checking components. Always work with another 
person in case of an emergency. Disconnect power 
whenever possible to check controls or to perform 
maintenance. Be sure equipment is properly grounded. 
Wear safety glasses whenever working on electric control 
or rotating equipment. 

AWARNING 
Warnings Against Unintended 
Start 
1. While the drive is connected to the AC line, the motor 

can be brought to a stop by means of external switch 
closures, serial bus commands or references. If personal 
safety considerations make it necessary to ensure that 
no unintended start occurs, these stops are not sufficient. 

2. During programming of parameters, the motor may start. 
Be certain that no one is in the area of the motor or 
driven equipment when changing parameters. 

3. A motor that has been stopped may start unexpectedly if 

faults occur in the electronics of the drive, or if an overload, 
a fault in the supply AC line or a fault in the motor 
connection or other fault clears. 

4. If the "Local/Hand" key is activated, the motor can only 
be brought to a stop by means of the "Stop/Off" key or 
an external safety interlock. 

ACAUTION 
Electronic components of BACLink portal are 
sensitive to electrostatic discharge (ESD). ESD 
can reduce performance or destroy sensitive 
electronic components. Follow proper ESD 
procedures during installation or servicing to 
prevent damage. 

( 

ADANGER 
Touching electrical parts may be fatal, even after equipment has 

been disconnected from AC line. To be sure that capacitors have 

fully discharged, wait 14 minutes after power has been removed 
before touching any internal component. 
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Introduction 

About This 
Manual 

This manual provides comprehensive 
instructions on the installation and set up of 
the Modbus RTU option card for the 
VLT 6000 Adjustable Frequency Drive to 
communicate over a Modbus network. 

For specific information on installation and 
operation of the adjustable frequency drive, 
refer to the VLT 6000 Operating Instructions. 

This manual. is intended to be used for both 
instruction and reference. It only briefly 
touches on the basics of the Modbus proto- 
col whenever necessary to gain an 
understanding of the Modbus RTU option 
card for the VLT 6000. 

This manual is also intended to serve as a 

guideline when you specify and optimize your 
communication system. Even if you are an 

experienced Modbus programmer, it is 
suggested that you read this manual in its 
entirety before you start programming since 
important information can be found in all 

sections. 

Assumptions This manual assumes that you have a 

controller that supports the interfaces in this 
document and that all the requirements 
stipulated in the controller, as well as the 

What You 
Should 
Already Know 

References 

4 

VLT 6000 Adjustable Frequency Drive, are 
strictly observed, along with all limitations 
therein. 

The VLT 6000 Modbus RTU option card is 

designed to communicate with any controller 
that supports the interfaces defined in this 

document. It is assumed that you have full 

knowledge of the capabilities and limitations 
of the controller. 

VLT® 6000 Installation, Operation and 
Instruction Manual, Danfoss Graham 
document number 23-6108-00. 
(Referred to as the 'VLT 6000 Operating 
Instructions in this document.) 
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Modbus RTU 
Overview 

VLT 6000 
with Modbus 
RTU Option 
Overview 

The common language used by all Modicon 
controllers is the Modbus RTU (Remote 
Terminal Unit) protocol. This protocol 
defines a message structure that controllers 
will recognize and use, regardless of the 
type of networks over which they 
communicate. It describes the process a 
controller uses to request access to another 
device, how it will respond to requests from 
the other devices, and how errors will be 
detected and reported. It establishes a 

common format for the layout and contents 
of message fields. 

During communications on a Modbus RTU 
network, the protocol determines how each 
controller will know its device address, 
recognize a message addressed to it, 
determine the kind of action to be taken, 
and extract any data or other information 
contained in the message. If a reply is 

required, the controller will construct the 
reply message and send it. 

Controllers communicate using a master- 
slave technique in which only one device 
(the master) can initiate transactions (called 

queries). The other devices (slaves) respond 
by supplying the requested data to the 
master, or by taking the action requested in 

the query. 

The master can address individual slaves, 
or can initiate a broadcast message to all 

slaves. Slaves return a message (called a 

response) to queries that are addressed to 
them individually. Responses are not returned 
to broadcast queries from the master. 

The Modbus RTU protocol establishes the 
format for the master's query by placing into 
it the device (or broadcast) address, a 

function code defining the requested action, 
any data to be sent, and an error-checking 
field. The slave's response message is also 
constructed using Modbus protocol. It 

contains fields confirming the action taken, 
any data to be returned, and an error- 
checking field. If an error occurred in receipt 
of the message, or if the slave is unable to 
perform the requested action, the slave will 
construct an error message and send it in 

response. 

The VLT 6000 Adjustable Frequency Drive 
with the Modbus RTU option card installed 
communicates in Modbus RTU format over 
an EIA-485 (formerly RS-485) network. The 
option card acts as a translator between the 
drive's internal FC protocol and Modbus RTU. 
This allows access to the drive's Control Word 
and Bus Reference. 

The Control Word allows Modbus to control 
several important functions of the drive: 

Start 
Stop the drive in several ways: 

Coast stop 
Quick stop 
DC Brake stop 
Normal (ramp) stop 

Reset after a fault trip 
Run at a variety of preset speeds 
Run in reverse 
Change the active setup 
Control the drive's two built-in relays 

The Bus Reference is commonly used for 
speed control. 

It is also possible to access the drive 
parameters, read their values, and, where 
possible, write values to them. This permits 
a range of control possibilities, including 
controlling the drive's setpoint when its 
internal PID controller is used. 
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Modbus RTU 
Option Card 
Baud Rate 
and Parity 
Settings 

The Modbus RTU communication protocol 
accesses the internal Danfoss FC protocol 
within the VLT 6000 to control the drive through 
serial communications. (The Modbus-to-FC 
interface uses 9600 Baud, 8 Bits, Even Parity, 

and 1 Stop Bit.) 

The Modbus RTU option card has a 9-input 
DIP switch for setting baud rate and parity (see 

figure below). The option card generally uses 
9600 baud rate with no parity. Set the switch 
positions in accordance with the following 
instructions. 

Set input switches 1-3 to ON to select 9600 
baud rate. 
Set input switches 4 and 5 to ON to select 
no parity. 

Switches 6-9 are unassigned reserved 
switches. Their setting does not matter. 

NOTE 
Set baud rate and parity switch 
settings prior to installing 
Modbus RTU option card for ease 
of access. 

For Modbus RTU networks operating at other 
than 9600 baud and no parity, determine switch 
positions from the tables provided below. 

PCB EDGE 

9600 Baud Rate and No Parity Switch Settings 

Baud Rate SW1 SW2 SW3 
300 OFF OFF OFF 
1200 OFF OFF ON 
2400 OFF ON OFF 
4800 OFF ON ON 
9600 ON ON ON 
19200 ON OFF ON 

Parity SW4 SW5 
None ON ON 
Odd OFF ON 
Even OFF OFF 

Optional Baud Rate and Parity Switch Settings 
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Modbus RTU 
Option Card 
Network 
Address 
Settings 

VLT 6000 
Parameter 
Settings 

The Modbus RTU option card has an address 
and termination 9-input DIP switch. The 
Modbus network address for the VLT 6000 is 

set by DIP switch positions on the switch. Pin 
9 is an ON/OFF switch for network termination. 
DIP switch positions are read on power-up only, 

so position changes will not be recognized until 
the next power-up. 

Set the Modbus address for the VLT 6000 
in accordance with the table below. The 
default input setting is for ADDRESS 1 and 
termination ON. 

OPEN 

PCB EDGE 

Address and Termination 

Address 
(Hex) 

SW1 
2° 

SW2 
21 

SW3 
22 

SW4 
23 

SW5 
24 

SW6 
25 

SW7 
26 

SW8 
27 

TERM 

Default 
01 ON OFF OFF OFF OFF OFF OFF OFF ON 
55 ON OFF ON OFF ON OFF ON OFF ON 
AA OFF ON OFF ON OFF ON OFF ON ON 
F7 ON ON ON OFF ON ON ON ON ON 

Address Input Selection 

The Modbus RTU option card interface to 
the VLT 6000 Adjustable Frequency Drive FC 
protocol requires drive parameter values 
selected as shown. They are the default 
settings for those parameters and probably 
require no change to operate the drive using 
Modbus. The Modbus RTU option card 
always transmits to the drive in which it 

resides as address one (001). See the VLT 
6000 Operating Instructions for details on 
selecting and changing parameter values, if 

necessary. 

Parameter 500, Protocol: FC protocol 
Parameter 501, Address: 001 
Parameter 502, Baud Rate: 9600 baud 
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Modbus RTU 
Option Card 
Environmental 
Requirements 

Power 
Supply 

Environmental requirements for the Modbus 
RTU option card are listed below. 

Description Requirement 
Operating temperature -5° F to +140° F (-20° C to +60° C) 
Storage temperature -40° F to +176° F (-40° C to + 80° C) 
Humidity 5% to 95% relative, non-condensing 

The Modbus RTU option card is powered by 
24 VDC and draws 38 mA of current at 24V 

Installation The following section describes the 
installation procedures for the Modbus RTU 
option card. For additional information on 
installation and operation of the VLT 6000, 
refer to the VLT6000 Operating Instructions. 

ADANGER 
VLT adjustable frequency drive 
contains dangerous voltages 
when connected to line voltage. 
After disconnecting from power 
line, wait at least 14 minutes 
before touching any electrical 
components. 

AWARNING 
Only a competent electrician 
should carry out electrical 
installation. Improper installation 
of motor or drive can cause 
equipment failure, serious injury 
or death. Follow this manual, 
National Electrical Codes and 
local safety codes. 

ACAUTION 
Electronic components of 
adjustable frequency drive and 
Modbus RTU option card are 
sensitive to electrostatic 
discharge (ESD). ESD can reduce 
performance or destroy sensitive 
electronic components. Follow 
proper ESD procedures during 
installation or servicing to prevent 
damage. 

ACAUTION 
It is responsibility of user or 
installer of VLT adjustable 
frequency drive to provide 
proper grounding and motor 
overload and branch protection 
according to National Electrical 
Codes and local codes. 

MG.10.P2.22 - VLT is a registered Danfoss trademark 9 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 205 of 391



1. Access to 
Control 
Card 
Cassette 

2. Disconnect 
Control Card 
Cassette 

3. Remove 
Cassette 
and Ribbon 
Cables 

NEMA 1 Drives: 
Remove Local Control Panel (LCP) by 
pulling out from top of display (A) by hand. 
LCP connector on panel back will 
disconnect. 
Remove protective cover by gently prying 
with a screw driver at notch (B) and lift 

.cover out of guide pin fittings. 

NEMA 12 Drives: 
Open front panel of drive by loosening 
captive screws and swing open. 
Disconnect Local Control Panel (LOP) 
cable. 

Remove control wiring by unplugging 
connector terminals (A). 

Remove grounding clamps (B) by 
removing two screws holding each in 

place. Save screws for reassembly. 
Loosen Awo captive screws (C) securing 
cassette to chassis. 

Lift control card cassette from bottom. 
Unplug two ribbon cables (A) and (B) from 
VLT 6000 control board. 
Unhinge cassette at top to remove. 

NOTE 
Ribbon cables will need to be 
reconnected to same connec- 
tions from which removed. 
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4. Secure 
Modbus RTU 
Option Card 

On back of cassette, insert edge of 
Modbus RTU option card into slot at side 
of cassette (A). 

Secure opposite side of card with 2 

self-tapping screws and washers provided 
(B). Using a Torx T-10 screw driver, tighten 
to 8 in-lbs. 

5. Wire 
Modbus RTU 
Option Card 
Connector to 
VLT 6000 

NOTE 
Use 18 to 22 gauge wire. Torque 
terminals to 4.5 in-lbs. Modbus 
interface connector terminals 5 

and 6 are spares. Pin 1 

24V in 1=1- 

Terminals RTxD 
Wire Modbus interface connector (24 V 
power) pin 1 to VLT 6000 terminal 12 or Corn 

13. . 

RTxD' 

Wire Modbus interface connector (RTxD) 
pin 2 to VLT 6000 terminal 69. 
Wire Modbus interface connector (com) 
pin 3 to VLT 6000 terminals 39 and 61. 
Wire Modbus interface connector 
(RTxD') pin 4 to VLT 6000 terminal 68. 
Plug Modbus interface connector into 
bottom of Modbus RTU option card. 

6. Install 
Ribbon 
Cables 

to terminal 12 or 13 

to terminal 69 (-) 

to terminals 39 and 61 

to terminal 68 (+) 

(spare) 

(spare) 

NOTE 
Ribbon cables must be recon- 
nected to same connections 
from which removed. 

Connect control card cassette to hinge 
at top of drive. 
Connect ribbon cables. 
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7. Install 
Control Card 
Cassette 

8. Plug in 
Terminal 
Connector 

Fasten control card cassette by alternately 
tightening two captive screws (A). Tighten 
to 8 in-lbs. 
Route control wires through clamp 
fasteners (B) and secure clamps with two 
screws. 
Connect control terminals (C) by firmly 
pressing them into connector receptacles. 

NEMA 1 Drives 
Install LCP by sliding bottom into guide slots 
on cradle, then press into place ensuring 
that connector on back of LCP is engaged. 
Replace protective cover by positioning 
guide pins at bottom of cover into holes 
in bottom of chassis and snap top of cover 
into place. 

NEMA 12 Drives 
Plug cable from LCP into connector on 
main control card. 

Connect Modbus signal wire (RTxD+) to 
pin 1 of EIA-485 (formerly RS-485) 
connector. 
Connect Modbus signal wire (Com) to pin 
2 of EIA-485 connector. 
Connect Modbus signal wire (RTxD-) to 
pin 3 of EIA-485 connector. 
Plug EIA-485 connector into terminal port 
at side of Modbus RTU option card. 

NEMA 12 Drives 
Close front cover panel and fasten with 
captive screws. Tighten to 7 in-lbs. 

RTxD' (-) 

Corn 

RTxD (+) 

Pin 1 

EIA-485 Connector 
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Status LEDs 

Option Card 
Operability 
Loop Back 
Test 

The Modbus RTU option card has two LEDs. 
One LED is used as a status for Modbus RTU 
communications and the other as a status 
for VLT 6000 drive communications. Both 
LEDs use the same communications 
patterns. On power up, each LED state is 

flashed on for 250 milliseconds (Red, Green, 
Orange, Off). The VLT 6000 LED powers up 

first, then the Modbus LED. After power up, 
the following are the only valid states: 

Flashing Green (1 Hz): Communications 
online (VLT 6000 LED) or receiving data 
(Modbus LED) 
Flashing Red (1 Hz): Communications 
time out 
Solid Red: Fault, communications halted 

3-Pin EIA-485 Connector 

000000 

Modbus LED 

VLT 6000 LED 

A loop back test to confirm Modbus RTU 
option card operability can be performed. The 
option card must be removed from the 
adjustable frequency drive to gain access to 
the 9-input dip switch for baud rate and parity 
and to rewire the option card connectors. 

ADANGER 
Ensure that power has been 
removed from adjustable fre- 
quency drive for a minimum of 
14 minutes to allow voltage to 
dissipate. 

Remove the option card in accordance 
with the procedures described in the 
installation section of this manual. 

Set the dip switch positions in accordance 
with the table below. 

Remove all wiring from both the 6-pin 
option card connector and the 3-pin 
EIA-485 connector. 

Wire the 6-pin option card connector to 
the 3-pin EIA-485 connector as described 
below. 

6 -Pin Connector 

Pin 2 

Pin 3 

Pin 4 

EIA-485 Connector 

to Pin 3 
to Pin 2 

to Pin 1 

Apply power to the unit. 

After the normal status LED check at 
power-up (see Status LEDs), the loop back 
test sets both LEDs to orange for a successful 
test or red if the test fails. The orange or red 
indicator lasts around 10-15 seconds. The 
LEDs will then flash red or green 
communication indications. 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 
ON ON ON OFF OFF ON ON ON ON 

Loop Back Test Switch Positions 
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Remote 
Terminal 
Unit 

Modbus RTU 
Message 
Framing 
Structure 

Modbus RTU 
Message 
Framing 
Structure 
(continued) 

The controllers are setup to communicate on 
the Modbus network using RTU (Remote 
Terminal Unit) mode, with each 8-bit byte in 

Coding System: 

Bits Per Byte: 

a message contains two 4-bit hexadecimal 
characters. The format for each byte is shown 
below. 

8-bit binary, hexadecimal 0-9, A-F 
Two hexadecimal characters contained in each 8-bit 
field of the message 

1 start bit 
8 data bits, least significant bit sent first 
1 bit for even/odd parity; no bit for no parity 
1 stop bit if parity is used; 2 bits if no parity 

Error Check Field: Cyclical Redundancy Check (CRC) 

A Modbus RTU message is placed by the 
transmitting device into a frame with a known 
beginning and ending point. This allows 
receiving deVices to begin at the start of the 
message, read the address portion, 
determine which device is addressed (or all 

devices, if the message is broadcast), and to 
know when the message is completed. 
Partial messages are detected and errors set 
as a result. 

The allowable characters transmitted for all 

fields are hexadecimal 0-9, A-F. The 
adjustable frequency drives monitor the 
network bus continuously, including 'silent' 

intervals. When the first field (the address field) 
is received, each drive or device decodes it 

to determine whether it is the addressed 
device. 

Modbus RTU messages addressed to zero 
are converted to broadcast messages using 
the FC protocol. No response is needed on 
broadcast messages. 

To ensure the attribute data returned is the 
most current, each attribute access must 
include one attribute only. 

A typical message frame is shown below. 

Start Address' Function Data CRC Check End 
T1-T2-T3-T4 8 Bits 8 Bits n x 8 Bits 16 Bits T1-T2-T3-T4 

Typical Modbus RTU Message Structure 

Start/Stop Field 
Messages start with a silent interval of at least 
3.5 character times. This is implemented as 
a multiple of character times at the 9600 
network baud rate (shown as Start T1 -T2- 
T3 -T4). The first field then transmitted is the 
device address. Following the last transmitted 
character, a similar interval of at least 3.5 
character times marks the end of the 
message. A new message can begin after 
this interval. 

The entire message frame must be 
transmitted as a continuous stream. If a silent 
interval of more than 1.5 character times 

occurs before completion of the frame, the 
receiving device flushes the incomplete 
message and assumes that the next byte will 
be the address field of a new message. 

Similarly, if a new message begins earlier that 
3.5 character times following a previous 
message, the receiving device will consider 
it a continuation of the previous message. 
This will set an error, since the value in the 
final CRC field is not valid for the combined 
messages. 
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Modbus RTU 
Message 
Framing 
Structure 
(continued) 

Address Field 
The address field of a message frame 
contains 8 bits. Valid slave device addresses 
are in the range of 0 - 247 decimal. The 
individual slave devices are assigned 
addresses in the range of 1 - 247. (0 is. 

reserved for broadcast mode, which all slaves 
recognize.) A master addresses a slave by 
placing the slave address in the address field 
of the message. When the slave sends its 
response, it places its own address in this 
address field to let the master know which 
slave is responding. 

Function Field 
The function field of a message frame 
contains 8 bits. Valid codes are in the range 
of 1 - 255 decimal. (See Appendix A for a 

description of supported Modbus functions.) 
When a message is sent from a master to a 

slave device, the function code field tells the 
slave what kind of action to perform. 

When the slave responds to the master, it 

uses the function code field to indicate either 
a normal (error-free) response, or that some 
kind. of error occurred (called an exception 
response). For a normal response, the slave 
simply echoes the original function code.. For 
an exception response, the slave returns a 

code that is equivalent to the original function 
code with its most-significant bit set to a logic 
1. In addition, the slave places a unique code 
into the data field of the response message. 
This tells the master what kind of error 
occurred, or the reason for the exception. 
See the Exception Codes section in this 
manual for definitions. 

Data Field 
The data field is constructed using sets of 
two hexadecimal digits, in the range of 00 to 
FF hexadecimal. These are made from one 
RTU character. The data field of messages 
sent from a master to slave device contains 
additional information which the slave must 
use to take the action defined by the function 
code. This can include items like discrete and 
register addresses, the quantity of items to 
be handled, and the count of actual data 
bytes in the field. The data field can have a 

length of zero. 
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CRC CheCk Field 
Messages include an error-checking field that 
is based on a cyclical redundancy check 
(CRC) method. The CRC field checks the 
contents of the entire message. It is applied 
regardless of any parity check method used 
for the individual characters of the message. 
The CRC value is calculated by the 
transmitting device, which appends the CRC 
as the last field in the message. The receiving 
device recalculates a CRC during receipt of 
the message and compares the calculated 
value to the actual value received in the CRC 
field. If the two values are not equal, an error 
results. 

The error checking field contains a 16-bit 
binary value implemented as two 8-bit bytes. 
When this is done, the low-order byte of the 
field is appended first, followed by the high- 
order byte. The CRC high-order byte is the 
last byte sent in the message. 

Coil/Register Addressing 
All data addresses in Modbus messages are 
referenced to zero. The first occurrence of a 

data item is addressed as item number zero. 
For example: 

The coil known as 'coil 1' in a programmable 
controller is addressed as coil 0000 in the 
data address field of a Modbus message. Coil 
127 decimal is addressed as coil 007EHEx (126 
decimal). 

Holding register 40001 is addressed as 
register 0000 in the data address field of the 
message. The function code field already 
specifies a 'holding register' operation. 
Therefore, the '4)00(X' reference is implicit. 
Holding register 40108 is addressed as 
register 006B decimal). 
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Translation 
from 
Modbus RTU 
Protocol to 
FC Protocol 

16 

Refer to Serial Communication for FC 
Protocol in the VLT 6000 Operating 
Instructions for details on the Danfoss FC 
protocol used for Modbus RTU serial 
communication within the VLT 6000 
Adjustable Frequency Drive. 

Parameter Block 

PKE 
PKE contains AK with the parameter 
commands and replies, and PNU with the 
parameter number. The. AK value is 

determined by the Modbus function code. 
Coil 65 decimal determines whether data 
written to the drive are stored in EEPROM 
and RAM (coil 65 = 1) or just RAM (coil 65 = 

0). PNU is translated from the register address 
contained in the Modbus read/write 
message. The parameter number is 
translated to Modbus as (10 x parameter 
number)D,NAL. 

IND 
IND contains the index. The index is used, 
together with the parameter number, for 
read/write access. Index has 2 bytes -a low 
byte and a high byte. However, only the low 
byte is used for indexing. The high byte is 

used for reading and writing text. IND is set 
by a register in Modbus (40001Ha). IND must 
be cleared by the Modbus master after 
reading/writing text. 

PWEHGRWELow 
PWE contains the parameter value. The 
parameter value block consists of 2 words (4 

bytes). The value depends on the command 
given (AK). PWE is zero filled on reads. On 
writes, PWE is filled with the data field of the 
Modbus write message. 

PCD1 /PCD2 
PCD contains the process word block. The 
parameter value block consists of 2 words (4 

bytes). The process word block is divided into 
two blocks of 16 bits and is stored in Modbus 
as status coils. The mapping of the PCD is 

shown below. 

Process Block Updates 

Upon every write to the PCD coils, the 
process block is written to the drive and 
returned from the drive. On parameter reads 
and writes, the PCD is deactivated on 
messages from the Modbus RTU option card 
to the drive. The PCD coils are updated on 
response messages from the drive to the 
Modbus RTU option card. 

Text Blocks 

Parameters stored as text strings are ' 

accessed the same as the other parameters 
except PWE is replaced with the text block. 
The maximum text block size is 20 
characters. If a read request for a parameter 
is for more characters than the parameter 
stores, the response is space filled. If the read 
request for a parameter is for less characters 
than the parameter stores, the response is 

truncated. 

PCDI PCD2 
Control packet 
(master -> slave) 

Control word 
(Coils 1 - 16)osc 

Reference value 
(Coils 17 - 32)DEc 

Reply packet 
(slave -> master) 

Status word 
(Coils 33 - 48)oEc 

Given output frequency 
(Coils 49 - 64)DEc 

PCD Mapping 

MG.10.P2.22 - VLT is a registered Danfoss trademark 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 212 of 391



FC Protocol 
Control 
Word Bit 
Descriptions 

Control Word Bit Descriptions 

Bit 0 
1 

1 

00 Preset Ref. LSB 
01 Preset Ref. MSB 
02 DC Brake no DC Brake 
03 Coast Stop no Coast Stop 
04 "Quick" Stop no "Quick" Stop 
05 Freeze Freq. no Freeze Freq. 
06 Ramp Stop Start 
07 no Reset Reset 
08 no Jog Jog 
09 no function 
10 Data Not Valid Data Valid 
11 Relay 1 OFF Relay 1 ON 
12 Relay 2 OFF Relay 2 ON 
13 Setup LSB 
14 Setup MSB 
15 no Reversing 1 Reversing 

Stop Commands 

The precedence of the stop 
commands is as follows: 

1. Coast stop 
2. Quick stop 
3. DC Brake 
4. Normal (Ramp) stop 

Conversion Conversion 

Factor 

Memory 
Mapping 

The different attributes for each parameter 
can be seen in the section on factory settings. 
Since a parameter value can only be 
transferred as a whole number, a conversion 
factor must be used to transfer decimals. 

Example: 
Parameter 201: Minimum Frequency, 
conversion factor 0.1. If parameter 201 is to 
be set to 10 Hz, a value of 100 must be 
transferred, since a conversion factor of 0.1 

means that the transferred value will be 
multiplied by 0.1. A value of 100 will, therefore, 
be understood as 10.0. 

Index Factor 

74 3.6 
2 100.0 
1 10.0 
0 1.0 

-1 0.1 

-2 0.01 
-3 0.001 
-4 0.0001 

Parameter Values 

Standard Data Types 
Standard data types are int16, int32, uint8, 
uintl6 and uint32. They are stored as 4x 
registers (40001 - 4FFFF). The parameters 
are read using function 03HE, "Read Holding 
Registers." Parameters are written using 
function 6HE,, "Preset Single Register" for 1 

register (16 bits), and function 10H, "Preset 
Multiple Registers" for 2 registers (32 bits). 
Valid sizes to read are 1 register (16 bits) and 
2 registers (32 bits). 

MG.10.P2.22 - VLT is a registered Danfoss trademark 

Nonstandard Data Types 
Nonstandard data types are text strings and 
are stored as 4x registers (40001 - 4FFFF). 
The parameters are read using function 03,, 
"Read Holding Registers" and written using 
function 10Hex "Preset Multiple Registers." 
Valid sizes to read are 1 register (2 characters) 
through 10 registers (20 characters). See Text 

Blocks section in this manual for truncation/ 
space fill rules. IND (Modbus Register 1) must 
be written with a value of 0400Ha (read) or 
0500Hax (write) prior to reading or writing a 

text string. 
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Memory 
Mapping: 
Status Coil 
Maps 

Memory 
Mapping: 
Register 
Maps 

Status Coils Map (128 coils total) 

Address (Decimal) Description 
1 - 16 PCD, Control word (master --> slave) 
17 - 32 PCD2 Reference value (master slave) 
33 - 48 PCD, Status word (slave --> master) 
49 - 64 PCD2 Given output frequency (slave -> master) 
65 Write memory storage type bit (used with AK), see PKE 
66 - 128 Reserved 

Register Maps (65536 registers total) 

Address (Decimal) Description 
00001 IND (index word) 
00002 Modbus Communications Timeout Value (10 millisecond units) 
00003 Drive Communications Timeout Value (10 millisecond units) 
00004 - 00009 Reserved 
00010 Parameter 001, Language 
1 1 
00170 Parameter 017, Operating State at Power-up 
00180 - 09999 Reserved 
01000 Parameter 100, Configuration 
1 1 
01170 Parameter 117, Motor Thermal Protection 
01180 - 01999 Reserved 
02000 Parameter 200, Output Frequency Range 
1 1 
02280 Parameter 228, Warning: High Feedback . 

02290 - 02999 Reserved 
03000 Parameter 300, Terminal 16 Digital Input 
1 4. 

03280 Parameter 328, Pulse Feedback, Max. Freq. 
- 03290 -- -03999 - - -Reserved - - - - ' - - ------- --- - - 
04000 Parameter 400, Reset Function 
1 1. 

04270 Parameter 427, PID Lowpass Filter Time 
04280 - 04999 Reserved 
05000 Parameter 500, Protocol 
1 1 
05660 Parameter 566, FLN Time Function 
05670 - 05999 Reserved 
06000 Parameter 600, Operating Data :. Operating Hours 
1 -1- 

06310 Parameter 631, Nameplate: Communication Option Ordering No. 
06320 - 06999 'Reserved 
07000 Parameter 700, Relay 6, Output Function 
1 . -1- 

07110 Parameter 711, Relay 9, Off Delay 
07120 - 65536 Reserved 
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Message 
Translation 
Examples 

EXAMPLE 1: Start Motor, Run Speed 40% 

Modbus function OFH (Force Multiple Coils). 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Coil Addr HI Coil Addr LO 4 of Coils HI 4 of Coils LO Byte Count Force Data HI 

Coils (0-7) 
01 OF 00 00 00 20 04 7C 

Byte 8 Byte 9 Byte 10 Byte 11 

Force Data 
LO 

Coils (8-15) 

Force Data HI 

Coils (16-23) 
Force Data 

LO 
Coils (24-31) 

En-or Check 

04 99 19 (3711431 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] [7C] [04] [99] [19] [37] [43] 

Start Command: 0000010001111100 = 047CH (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] [7C] [04] [99] [19] [37] [43] 

NOTE: Speed Command: 4000H, = 100% speed 
40% of 4000H = 1999,, (reversed) 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Coil Addr HI Coil Addr LO No. of Coils 
HI 

No. of Coils 
LO 

Error Check 

01 OF 00 00 00 20 [541 [131 

All values are in hexadecimal. 
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Message 
Translation 
Examples 
(continued) 

EXAMPLE 2: Ramp Stop Motor 

Message sent to Modbus RTU option card from Modbus master 
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Coll Addr HI Coil Addr LO B of Coils HI e of Coils LO Byte Count Force Data HI 

Coils (0.7) 
01 OF 00 00 00 20 04 3C 

Byte 8 Byte 9 Byte 10 Byte 11 

Force Data 
LO 

Coils (8-15) 

Force Data HI 

Coils (16-23) 
Force Data 

LO 
Coils (24-31) 

Error Check 

04 00 00 18911101 

Modbus message string: 

[01] [OF] [00] [00] [00] [20] [04] [3C] [04] (00] [00] [89] [19] 

Stop Command: 0000010000111100 = 043C, (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Coil Addr HI Coil Addr LO No. of Coils 
HI 

No. of Coils 
LO 

Error Check 

01 OF 00 00 00 20 

All values are in hexadecimal. 

EXAMPLE 3: Coast Stop Motor 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Coll Add r HI Coil Addr LO # of Coils HI B of Coils LO Byte Count Force Data HI 

Coils (0-7) 
01 OF 00 00 00 20 04 20 

Byte 8 Byte 9 Byte 10 Byte 11 

Force Data 
LO 

Coils (6-15) 

Force Data HI 

Coils (1 643) 
Force Data 

LO 
Coils (24-31) 

Error Check 

2C - 00 00 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] (20] [20] [00] [00] [ ] 

Coast Command: 0010110000100000 = 2C20HE< (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Speed Comment 0% 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Coil Addr HI Coil Add r LO No. of Coils 
HI 

No. of Coils 
LO 

Error Check 

01 OF 00 00 00 20 
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Message 
Translation 
Examples 
(continued) 

EXAMPLE 4: Write Parameter 104, 
Motor Frequency, with 60 Hz 
(Data Type 6: UINT16) 
(Conversion factor = 0) 

Modbus Function 06,a Preset Single Register 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 04 OF 00 3C 

Modbus message string: 
[01] 06] [04] [OF] [00] [3C] [ error check ] 

Parameter 104 = OF04,Ex (reversed) 
Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

104 x 10 = 1040 -1 = 1039 = OF04HEx (reversed) 

Modbus message string: 
[01] 06] [04] [OF] [00] [3C] [ error check ] 

Speed (60 Hz) = 3C,Ex 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 ' Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI , 

Preset Data 
LO 

Error Check 

01 06 04 OF 00 3C -- 

All values are in hexadecimal. 

EXAMPLE 5: Read Parameter 514, 
Motor Current = 3 Amps 
(Data Type 7: UINT32) 
(Conversion Factor = -2) 

Modbus Function 03H, Read Holding Registers 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Start Addr HI Start Addr LO No. of Points 
HI 

No. of Points 
LO 

Error Check 

01 03 14 13 CO 02 - 

Parameter 514 (5139) = 1413.zx 
Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

Message sent to Modbus master from Modbus RTU option card 

Byte G Byte 1 Byte 2 Byte 3 Byte 4 ' Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Byte Count ' Data HI 
(Reg 45140) 

Data LO 
(Reg 45140) 

Data HI 
(Reg 45141) 

Data LO 
(Reg 45141) 

Error Check 

01 03 04 00 00 01 2C -- 

All values are in hexadecimal. 
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Message 
Translation 
Examples 
(continued) 

EXAMPLE 6: Write Parameter 533, 
Display Text 1, (VLT 6000 only) with 
"1234567890" (Data Type 9: Text 
String). 

Modbus Function 06,a Preset Single Register 

Write IND with "0500" to perform a text 
write. 
Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address 
Function Register 

Addr HI 
Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 00 00 05 00 

Message sent to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address 
Function Register 

Addr HI 
Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01. 06 00 00 05 00 

Commands Modbus to text mode. 

Modbus Function 10HEx Preset Multiple Registers 

Message sent to Modbus RTU option card from Modbus master 
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 
Slave 

Address 
Function Start Addr HI Start Addr LO No. of 

Registers HI 
No. of 

Registers LO 
Byte Count Data HI 

(Reg 41402) 
01 10 14 D1 00 05 OA 31 

Byte 8 Byte 9 Byte 10 Byte 11 Byte 12 Byte 13 Byte 14 Byte 15 
Data HI 

(Reg 41402) 
Data HI 

(Reg 41403) 
Data HI 

(Reg 414D3) 
Data HI 

(Reg 414D4) 
Data HI 

(Reg 41404) 
Data HI 

(Reg 41405) 
Data HI 

(Reg 41405) 
Data HI 

(Reg 41406) 
32 33 34 35 36 37 38 39 

Byte 16 Byte 17 

Data HI 
(Reg 41406) 

Error Check 

30 

Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

Message sent to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address 
Function Start Addr HI Start Addr LO No. Registers 

HI 
No. Registers 

LO 
Error Check 

01 10 14 D1 00 05 

All values are in hexadecimal. 
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Exception 
Codes 

When the VLT 6000 responds to the master 
via the Modbus serial network, it uses the 
function code field to indicate either a normal 
(error-free) response or an error (called an 
exception response). In an error-free 
response, the drive simply echoes the original 
function code. For an exception response, 
the drive will return a code that is equivalent 

to the original function code with its most- 
significant bit set to a logic 1. In addition, the 
drive places a unique code into the data field 
of the response message. This tells the 
master what kind of error occurred, or the 
reason for the exception. The tables below 
identify the codes and describe their 
meaning. 

Modbus 
Code 

(decimal) 
Meaning 

00 The parameter number does not exist 
01 There is no write access to the parameter 
02 The data value exceeds the parameter limits 
03 The used sub-index does not exist 
04 The parameter is not of the array type 
05 The data type does not match the parameter called 
17 Data change in the parameter called is not possible in the present 

mode of the drive. Some parameters can only be changed when the 
motor has stopped 

130 There is no bus access to the parameter called 
131 Data Change is not possible because factory setup is selected 
255 Message Timeout 

VLT 6000 Errors 

Modbus 
Code 

(decimal) 
Meaning 

64 Invalid Data Address 
65 Invalid Message Length 
66 Invalid Data Length 
67 Invalid Function Code 

MG.10.P2.22 - VLT is a registered Danfoss trademark 
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Supported 
Modbus RTU 
Function 
Codes 

Read Coil 
Status 
(01HEO 

24 

APPENDIX A 

Appendix A describes the following functions 
supported by the Modbus RTU option card. 

Read Coil Status (01,j 
Force Single Coil (05HEx) 

Force Multiple Coils (OFHEx) 

Read Holding Registers (03H () 

Preset Single Register (06,6) 
Preset Multiple Registers (10HE) 

Description 
Reads the ON/OFF status of discrete outputs 
(OX references, coils) in the slave. Broadcast 
is never supported for reads. 

Query 
The query message specifies the starting coil 
and quantity of coils to be read. Coils are 
addressed starting at zero. Coils 1-16 are 
addressed as 0-15. 

Example of a request to read coils 1-16 from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 01 

Starting Address HI 00 
Starting Address LO 00 
No. of Points HI 00 
No. of Points LO 10 

Error Check (CRC) - 

Response 
The coil status in the response message is 

packed as one coil per bit of the data field. 
Status is indicated as: 1 = ON; 0 = OFF. The 
LSB of the first data byte contains the coil 
addressed in the query. The other coils follow 
toward the high order end of this byte, and 
from `low order to high order' in subsequent 
bytes. 

If the returned coil quantity is not a multiple 
of eight, the remaining bits in the final data 
byte will be padded with zeros (toward the 
high order end of the byte). The Byte Count 
field specifies the quantity of complete bytes 
of data. 

Field Name Example (HEX) 
Slave Address 01 

Function 01 

Byte Count 02 
Data (Coils 8-1) 55 
Data (Coils 16-9) AA 
Error Check (CRC) - 
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Force 
Single Coil 
(O5HEx) 

Description 
Forces a single coil (OX reference) to either 
ON or OFF. When broadcast, the function 
forces the same coil references in all attached 
slaves. 

Query 
The query message specifies the coil 
reference to be forced. Coils are addressed 
starting at zero. Coil 1 is addressed as 0. 

Force Data = 00 00H (OFF) or FF 00Hex (ON). 

Example of a request to set coil 1 (addressed as 0) from slave device 01. 

'Field Name Example (HEX) 
Slave Address 01 

Function 05 
Coil Address HI 00 
Coil Address LO 00 
Force Data HI FF 

Force Data LO 00 
Error Check (CRC) - 

Response 
The normal response is an echo of the query, 
returned after the coil state has been forced. 

Field Name Example (HEX) 
Slave Address 01 

Function 05 
Force Data HI FF 

Force Data LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Error Check (CRC) - 

APPENDIX A 
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Force 
Multiple 
Coils 
(OFHEX) 

Description 
Forces each coil (OX reference) in a sequence 
of coils to either ON or OFF. When broadcast, 
the function forces the same coil references 
in all attached slaves. 

Query 
The query message specifies the coil 
references to be forced. Coils are addressed 
starting at zero. Coil 1 is addressed as 0. 

Example of 'a request to set 10 coils starting at coil 1 (addressed as 0) from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function OF 

Coil Address HI 00 
Coil Address LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Byte Count 02 
Force Data HI (Coils 8-1) FF 
Force Data LO (Coils 10-9) 03 
Error Check (CRC) - 

Response 
The normal response returns the slave 
address, function code, starting address, and 
quantity of coils forced. 

Field Name Example (HEX) 
Slave Address 01 

Function OF 

Coil Address HI 00 
Coil Address LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Error Check (CRC) - 

APPENDIX A 
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Read 
Holding 
Registers 

(°3HEx) 

Description 
Reads the binary contents of holding registers 
(4x references) in the slave. Broadcast is 

never supported for reads. 

Query 
The query message specifies the starting 
register and quantity of registers to be read. 
Registers are addressed starting at zero. 
Registers 1-4 are addressed as 0-3. 

Example of a request to read registers 40001-03 from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 03 
Starting Address HI 00 
Starting Address LO 00 
No. of Points HI 00 
No. of Points LO 03 
Error Check (CRC) - . 

Response 
The register data in the response message 
are packed as two bytes per register, with 
the binary contents right justified within each 
byte. For each register, the first byte contains 
the high order bits and the second contains 
the low order bits. 

Field Name Example (HEX) 
01 Slave Address 

Function 03 
Byte Count 06 
Data HI (Register 40001) 55 
Data LO (Register 40001) AA 
Data HI (Register 40002) 55 . 

Data LO (Register 40002) AA 
Data HI (Register 40003) 55 
Data LO (Register 40003) AA 
Error Check (CRC) - 

APPENDIX A 
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Preset 
Single 
Register 
(O6HEX) 

Description 
Presets a value into a single holding register 
(4x reference). When broadcast, the function 
presets the same register reference in all 
attached slaves. 

Query 
The query- message specifies the register 
reference to be preset. Registers are 
addressed starting at zero. Register 1 is 

addressed as 0. 

Example of a request to preset register 40002 to 00 031.is, in slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 06 
Register Address HI 00 
Register Address LO 01 

Preset Data HI 00 
Preset Data LO 03 
Error Check (CRC) 

Response 
The.normal response is an echo of the query, 
returned after the register contents have been 
passed. 

Field Name Example (HEX) 
Slave Address 01 

Function 06 
Register Address HI 00 
Register Address LO 01 

Preset Data HI 00 
Preset Data LO 03 
Error Check (CRC) -- 

APPENDIX A 
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Preset 
Multiple 
Registers 

(1°HEx) 

Description 
Presets values into a sequence of holding 
registers (4x references). When broadcast, 
the function presets the same register 
references in all attached slaves. 

Query 
The query message specifies the register 
references to be preset. Registers are 
addressed starting at zero. Register 1 is 

addressed as 0. 

Example of a request to preset two registers starting at 40002 to 00 AAH 
and 01 02H,, in slave device 1. 

Field Name Example (HEX) 
Slave Address 01 

Function 10 

Starting Address HI 00 
Starting Address LO 01 

No. of Registers HI 00 
No. of Registers LO 02 
Byte Count 04 
Write Data HI (Register 40001) 00 
Write Data LO (Register 40001) OA 

Write Data HI (Register 40002) 01 

Write Data LO (Register 40002) 02 

Error Check (CRC) - 

Response 
The normal response returns the slave 
address, function code, starting address, and 
quantity of registers preset. 

Field Name Example (HEX) 
Slave Address 01 

Function 10 

Starting Address HI 00 
Starting Address LO 01 

No. of Registers HI 00 
No. of Registers LO 02 
Error Check (CRC) - 

APPENDIX A 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 1 

Of: 13 

Section 

1 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

10 SITE ACCEP_TANCE_TESTS 2 
1.1 INTRODUCTION ' 2 
1.2 PRODUCTION UNIT INFORMATION 2 
1.3 SAFETY PRECAUTIONS 2 

1 

2.0 ELECTRICAL EARTHING SYSTEM 3 

2.1 ELECTRICAL CONTINUITY AND RESISTANCE OF EARTHING SYSTEM 3 

2.2 TEST KEYS 3 

2.3 CONTINUITY TEST SHEET 4 

3.0 INSULATION RESISTANCE/ HIGH POT TEST 5 

3.1 INSULATION RESISTANCE TEST . 5 ' 

3.2 LOW VOLTAGE SWITCHBOARDS INSULATION TEST 5 

4.0 GENERAL WIRING AND VISUAL INSPECTION 6 

4.1 GENERAL WIRING AND VISUAL INSPECTION 6 

4.2 SWITCHGEAR VISUAL CHECKLIST 6 

4.3 TERMINAL VISUAL CHECKLIST 7 

5.0 CONTINUITY TEST - 8 

5.1 CONTINUITY TEST 8 

5.2 POWER CABLE AND BAR TEST 9 

6.0 COMPONENT OPERATIONAL TEST 10 

6.1 COMPONENT OPERATION TEST 10 

6.2 AC CONTROL SYSTEMS 10 

6.3 DC CONTROL SYSTEMS 11 

6.4 MOTOR PROTECTION AND OPERATION 12 

6.5 MISCELLANEOUS OPERATIONAL TESTS 13 

Test Carried out by . Signed... Date... 

Test witnessed by . Signed... Date... 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: Switchboard Pre -Commissioning SAT for Patrick Lane Pump I Sheet: 2 
Station Of 13 

Section 

1 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

to SITE ACCEPTANCE TESTS 

1.1 Introduction 
Complete EVERY box below; if items are not applicable indicate by a N/A in the check box, any comments can be 
completed at the end of the checklist. 
Aim: This Commissioning list is to be completed by the person/s who are undertaking the commissioning and testing of 
the switchboard in question. The commissioning list is designed to check the fundamental wiring of the switchboard and 
all associated cabling and equipment. 
Scope: This Commissioning list is designed to test the operation of the MSB and Controls. 

Legend of Symbols 
Check Box, ® Setting to be recorded, 

1.2 Production Unit Information 

-> and Action to take 

Job Number I Job Description I 

Name Sig Date 

1 Testing Officer I AM tREifni 24 I g 1 0 ----- 

Witness C.' eAt..)T-I.c.A5 tit- AL-N-,- 24 /e/o ST 

1.3 Safety precautions 
Outlined below are some common safety procedures and First Aid Instruction. 

SAFETY FIRST 
1) Never test live boards alone. Always inform others of your actions and intentions. 
2) Isolate mains and locate and identify the main switch. 
3) Isolate the switchboard main switch and all circuitbreakers and fuses to completely remove all possibility of 

switching a live conductor when not deliberately required. 
4) Tag all Distribution as DO NOT OPERATE removing only after tested and safe. 
5) Insure NO LIVE WIRES are exposed at any time and a CLEAR TESTING AREA and escape route at all times. 
6) PROTECTIVE CLOTHING and eyewear should be worn at all times. 
7) Insure there is a suitable fire extinguisher available at all times. 
8) Insure that a suitable LV rescue kit is available and ready for use. 

Test Carried out by Signed... Date... 

Test witnessed by .. Signed... Date... 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 3 

Of: 13 

Section 

2 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

2.0 ELECTRICAL EARTHING SYSTEM 

2.1 Electrical continuity and resistance of earthing system 
Maximum resistance of the Earthing system within the switchboard is 0.5 ohms (AS/NZS 

3000:2000) 
0 Test resistance of the Earthing system < 0- S" ohms 

2.2 Test keys 

The following table describes the key to the numbered testing system 

Key Description 

' 

1 Generator connection compartment 
2 Energex meter compartment 
3 Power meter compartment 
4 Manual transfer switch compartment 
5 Metering Cis compartment 
6 Switchboard main isolator compartment 
7 Pump 1 compartment 
8 Pump 2 compartment 
9 Distribution section compartment 
10 Pumps control / RTU compartment 
11 Pump 1 

12 Pump 2 
13 

14 

15 

Test Carried out by... iteqvJ .0.2E0 Signed. . Date. . ,gLei 1 / 

witnessed by.... C-vtia--- klEvt-, Signed... pate... -1_41 5- 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump Sheet: 4 Section 

Station Of 13 2 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

2.3 Continuity Test Sheet 
ITEM DETAIL COMPARTMENT DESIGNATION AND TEST 

RESULT 
1 2 3 4 5 6 7 8 9 10 

1 All Earth's wired and continuous 4.7 / / / %./ / %./. 
2 All metal work earthed where 

required 
v 17 kr' ,/ v t/ &/ ir L/ 

3 Isolate Individual Earth Systems 
and check continuity. s/ ,/ V 

.. 

t/ V IV I/ `/ 
4 Test resistance of Earthing 

system to compartment Answer in 
Ohms 

0 00'9000 o 

ITEM DETAIL GENERAL AREAS TEST RESULT 
11 12 

1 All Earth's wired and continuous .%/ t./. 
2 All metal work earthed where 

required 
3 Isolate Individual Earth Systems 

and check continuity. 
4 Test resistance of Earthing 

system to device Answer in Ohms 

Test Carried out by....1-AvJ 

Test witnessed by. OrAvx 

Authorised By: 

Signed... 

Signed... 

Date 2 t-C' 8 

Date... ZVE103- 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 5 

Of: 13 

Section 

3 

Page Revision No: 0 Date: '29/07/05 Manual Issue No: 0 Date: 29/07/05 

3.0 INSULATION RESISTANCE /HIGH-POT-TEST 

3.1 Insulation Resistance Test 
Insulation resistance of whole or part of an installation must be a minimum of 1 Meg/ohm 
(AS/NZS 3000:2000) 
..E/' Insulation test conducted on all internal circuits 
K, Insulation test conducted on all busbar 

Insulation test conducted on all motors 
14 Insulation test conducted on L&P circuits FAT 

-> All Selector Switches, Isolators and CB's are in the off position 
-> Surge Diverter Disconnected 
--> Remove MEN LINK before insulation test 
--> All electronic equipment susceptible to high voltage damage to be isolated. 

3.2 Low Voltage Switchboards Insulation Test 
MEGGAR VOLTAGE 5-c,0 VOLTS 
INSTRUMENT DETAILS S K- 3003" Si c.--3,-teAix 

Switchboard and mains. . 

. :ROSS.. ' .. '''' 
.. ,. 

Join Red, White & Blue Phases and 
Neutral, Test to Earth 

RESULT. . .. 
(M.OHM) 

- 2 c. 

1 156f .,:: 
. ... 

Red Phase to White, Blue & N ..-.).....t.i, 

White Phase to Red, Blue and N 2-.2>a 
Blue Phase to Red, White & N -7-oc.. 
N to Red, White & Blue 2-c> a 
Sewage Pumps 

.. 
ACROSS . : ' .' H GM-P.T. RESULT . RESULT ` 

.. . . 

. - 

. . . ' -. '.- (1.14.0 i. . '' 0 I 

Red Phase to White, Blue & E li i - 400 02- Soo U - foo U1.- ?"' 
White Phase to Red, Blue and E V I - 6 on NO-- 5'00 V I - -700 V/ - -7-5-0 

wv t --7 00 tvz. - .7- so Blue Phase to Red, White & E , Id l - 6 20__ w2_- 40 w 

II- 0 ocp v t oov---1 
tAJ, t,1/4,0Ni e.rad -4,.i 

`)-it 07-/ 24oc)-- 

Test Carried out by R go e-)c-C-.. Signed... te-&-LAIDate..:2.1 19710S- 

Test witnessed by W- Ak.=, Ni Gi- Signedeei--- Date...2-110-71c(S- 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 
Station 

Sheet: 6 

Of: 13 

Section 

4 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

4.0 GENERAL WIRING AND VISUAL INSPECTION 

4.1 General Wiring and Visual Inspection 
Electrical Construction Coversheet DWG No.4)45/7-acqCompleted and correct. 
Check all cables as per schedules have been installed. 
Check all devices have been terminated 

4.2 Switchgear Visual Checklist 
-> Carry out visual and mechanical checks to Switchgear 

ITEM 

NO: 

DETAIL DESIGNATION 

1 3 4 6 

A7 
7 8 /1 9 10 

ti[Pi- 1 Main Switch totally isolates SWBD NIA 7 
2 

Cables tight and correct phase 
rotaion. ./ v(// 1 / / eli/A 

3 
MEN connected and Neutral tight. V 

4 

Main Switch fuse in place marked 
. Icorrectly 

5 
Manual transfer switch is operational 

6 
Surge diverter in place, earth neutral 
wired correctly / 

ITEM DETAIL REAR COMPARTMENT DESIGNATION 

NO: 

1 
All cables connected as per 
schedules. 

2 
Check all motor cables are 
connected as per supplier 
instructions 

3 

4 

5 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 

Authorised By: - 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 7 

Of: 13 

Section 

4 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

4.3 Terminal Visual Checklist 
--> Carry out visual and mechanical checks on Site terminals 

ITEM DETAIL SWITCHBOARD AND JUNCTION BOXES 
3 6 7 8 9 10 

1 All Terminals tight ( Randomly 
check ) / v/ / / 

2 All Voltage types separated by 
segregation plate (Check All) 

j V 
3 Correct current ratings for cable 

as per DWG. (Check all) 
/ / / 4,/ 1,/ vi 

4 Secure by End Clamps (Check 
All) 

7 rl f/ 
5 Labelled correctly as per drawings 

and contract specification 
6 Easily accessible. / / i/ -/' 1/ I/ 
7 Field connection Terminals are 

correct type as per contract 
specification 

V V 2/ 
8 High Voltage Terminal Shrouded .' 6, I P go. 

. 

Test Carried out by I A- Q-42 -Ii signed.. 9a64-4 Date...2 1.10) 
0,,,,- ve-,,,i_. ..24 tq S - Test witnessed by Signed.. Date. 
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r--site tJp. 
WA-I-Se S-K -- 3O4 5 5.0 

5.1 

E 

-> 
-> 
-+ 
.- 
-> 
-> 

-> 

CONTINUITY-TEST 
S &llt. 00, OR 47 

Continuity Test 
of field circuits and connections are correct to constructed wiring schematics and 

marked up cable schedule - BW DWG No. 486/5/7-U023 . 

Random Continuity Test using Buzzer. 
Visual Check of all wiring. 

Open all Circuit breakers and remove all fuse links 
Test each cabling in turn with cable schedule 
Continue to carry out visual and drawing checks (ie wire,numbers, etc) 
Bridge control points to check operation if possible. 
Mark each circuit as it is tested using a highlight pen. 
Tick of each compartment associated with the specified drawing. 
Test may be carried out with the RTU DC system on line and utilising the control device to 
'create the feedback. 
Point to point the cabling from the terminals to the generator plug. Communications device 
will be required to achieve this. 

ITEM 

NO: 

Cable No. COMPARTMENT DESIGNATION 

1 2 3 4 5 6 7 8 9 10 

1 E01 %, (4-4=4:=S . 

2 Pal V RFT-.0-r-tal 
3 P02 v."'" 
4 P03 ./ 
5 

6 CO1 0--...urell.--rd. 
7 CO2A 
8 CO2B ../- . 

9 CO3A ./ 
10 CO3B tl 
11 

12 101 f 
13 102 V 
14 inl .7 
15 104 ' .7 
16 105 ./. 
17 106 1 
18 107 V 
19 108 .7 
20 

Test Carried out by....1AJ RA....-51..,-0 Signed.. r_j Date...2'd 

Test witnessed by 6r' 
- Signed... - Date...` t,oc (0 s 

Authorised By: 

SP306 Patrick 29 July, 2005 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 239 of 391



COMMON LOGIC Pty Ltd . 

Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 9 

Of: 13 

Section 

5 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

5.2 POWER CABLE AND BAR Test 
Checking of all bus bar joints for connection. 
Visual Check of Bus bars. 

-3 Connect the test unit across each joint in the bus bar and cable power connection system. 
--> Tick off the relevant area associated with the AC drawings when tested. - Highlight the AC drawings to detail each connection that has been tested. 

ITEM 

NO: 

Drawing 
Number/ 
Section 

COMPARTMENT DESIGNATION 

1 3 4 6 7 /d 
1 486/517-KJ006 \,/' ,./ I/ tV I/ V 2 
2 486/517-KJ007 kl` 
3 486/5/7-KJ008 / 
4 486/5/7-KJ009 N7 
5 486/517-KJ010 v/ 
6 486/5/7-KJ011 -%/' 
7 486/5/7-KJ012 MA 

illiii 
tV14 

8 486/517 -KJ013 
9 486/5/7-KJ014 
10 486/5/7-KJ015 Whq 
11 486/517 -KJ016 /1/14. 
12 486/5/7-KJ017 . ?OA 
13 486/5/7-KJ018 a) A 
14 486/517 -KJ019 WY) 

04 15 . 486/5/7-KJ020 
16 486/5/7-KJ021 "/1/3 
17 
18 
19 
20 

Test Carried out by...I.A v.) E-a(3 Signed.. Date..211q SP 

Test witnessed by... l4'1 V..&1--, Signed... Date. 721d8fOr 
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6.0 COMPONENT OPERATIONAL TEST 

6.1 Component Operation Test 
Err Correct Operation and Voltages 
Er All set points and parameters set to test values if required. 

All switches and buttons operate as required. 
All RTU TO are connected and operate as designed. 

1111 All external devices operate as designed. 

6.2 AC Control Systems 
-5 Open all circuit breakers and remove all fuse links 
---> Test each cubicle individually, replacing fuses and closing circuit breakers in turn. 
AFTER VOLTAGE APPLIED 
---> Apply mains supply 
-> Carry out voltage and operational checks (ie switch operation etc) 
---> Bridge control points to check operation 

ITEM 
NO: 

DETAIL COMPARTMENT DESIGNATION 
3 4 6 7 8 9 10 

1 Mains Incoming Voltage Measured OK ,/r 
2 All CB's are turned off and isolate Crts V, ,/ 1./ 
3 Phase Fail operates correctly s/ 
4 Phase Fail Hysteresis time setting...sec 
5 Turn on main switch . 
6 Phase fail relay operates correctly S, 
7 Supply available on ATS 
8 Check power to Surge diverters V 
9 Install surge diverter fuses and test 

alarm to RTU 
10 Check power to top of distribution MS .7.7 
11 Turn on Distribution MS and check volts 

to bus bars 
12 Check that there is a CB feeding the 

RTU and surge diverter relay. 
If Yes Turn on power to control surge 
filter 

I \i 
. 

13 Test second phase fail relay is operating s7 
14 Turn on the Power Meter and check 

settings. \,J,k,t), 

Test Carried out by...A.04.f.) veg}ED Signed.1-.--944 Date..2' i %lob- 

Ea.c, Test witnessed by 62-r -K Signed... . Date.. 0 
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6.3 DC control Systems 
-> Carry out operational and voltage checks 
-> Power up the RTU power supplies 
-4 Install DC supply fuses one at a time and check 
-> Functional Testing includes pressing buttons, operating switches, simulating if actual 

operation is not possible. . 

-> Testing of external devices includes where possible the actual operation of the device 
by creating the real condition at the device. 

ITEM 
NO: 

DETAIL COMPARTMENT DESIGNATION 

IR, 

i R 

1 -, 

7 8 9 10 
1 Check supply Voltage to Supply 

Transformer/Battery Charger s.7 
2 All DC Fuses in place and correct size 
3 Power up the PLC. Drawing No. 

486/5/7-LI016 ../ 
4 Power up the RTU. Drawing No. 

486/5/7-L1016 
/ 

5 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ011 

6 Insert Fuses and check associated 10 
points. Drawing No. 486/517-KJ012 

7 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ013 

8 Insert Fuses and check associated 10 
points. Drawing No. 486/517-KJ014 

9 Insert Fuses and check associated 10 
points..Drawing No. 486/5/7-KJ015 

10 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ016 

11 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ017 

12 Insert Fuses and check associated 10 
points. Drawing No. 48615/7-KJ018 

13 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ019 

14 Insert Fuses and check associated 10 
points. Drawing No. 486/517-K1020 

15 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ021 

16 
17 
18 

. - 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 

Authorised By: 
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6.4 Motor protection and Operation 
-> Carty out voltage, settings and Operational Checks 

ITEM 
NO 

DETAIL COMPARTMENT DESIGNATION 
7 

Confirm the motor VFD can be 
powered up. May need to remove the 
motor connections or put in hand 
stop mode. 

2 
Confirm-operation of Motor CB and 
contactors and E/Stop 7 

3 
Confirm operation of Auxiliary 
Contacts back to the RTU 

4 
Turn on the CB to the drive. 

Confirm the VFD has the correct 
program installed. 

6 
Confirm operation of Contacts 
(manual start, auto start) 

7 
Confirm auto and manual commands 

8 
Manually operate the drive with no 
motor connected. 

9 
Automatically operate the VFD with 
no motor connected. 

10 
Simulate the thermistor signal and 
test. 

1 
Simulate the Water in oil signal and 
test. 

12 
Simulate alarms and test the re =set 
facility 

13 
If there is water available the motor 
could be connected and run. Check 
Rotation 

14 
Check manual operation again 

15 
Check automatic operation again. 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 

Authorised By: 
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SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 243 of 391



COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 
Station 

Sbeet: 13 

Of: 13 

Section 

6 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

6.5 Miscellaneous Operational Tests 
-> Carry out Voltage and Operational Checks of Miscellaneous Circuits 

ITEM 
NO 

DETAIL ITEMS 
TESTED 

COMPARTMENT DESIGNATION 
9 10 

1 Commissioning of Level Devices Wet well level Tx 
2 Wet well SIR 

. 

3 Gravity sewer level Tx 
4 Gravity sewer high 

level 
5 Commissioning of Pressure 

Device 
Pipe pressure Tx 

6 Well washing device Well washer solenoid 
valve 

7 Reflux valves Reflux valves 
microswitches 

8 
9 
10 

11 

12 . 

13 
14 
15 
16 
17 
18 
19 
20 

Test Carried out by Signed... Date... 
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3. INTRODUCTION 

3.1. General 

The tests described below are designed to test the DOL drives, VSDs, power meters 
and other devices, termination, control and indication. No tests include the functional 
control of the PLC, RTU or generator control panel. 

While conducting the tests as described, problems may arise which may necessitate the 
conducting of further tests not described herein. Any subsequent tests or notes should 
be documented in the space provided. 

Any abnormalities with the operation of function of any of the equipment being tested 
shall be noted, even if not specifically covered by the test procedure. 

All devices shall be checked thoroughly for correct installation. Any items that may 
warrant attention must be noted in the space provided on each item's test plan. 

3.2. Defect Notices 

Non-conforming items should be rectified immediately if possible. If the defect is not the 
responsibility of the tester, then a defect notice should be provided to the appropriate 
person(s). A defect notice template is supplied in the next section. 

A copy of the defect report shall be given to the manufacturer, supplier or subcontractor 
and they shall take corrective action in time for the date of re-inspection or advise in 
writing that the defect report is disputed and include the reason(s). 

COMMISSIONING ENGINEER CLIENT 
MPA ENGINEERING 

Cpa 
I 
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3.3. Defect Notice Template 

ea Engineering Ply Ltd 
Specialists in Machine and Plant Automation 

PROJECT: 
CLIENT: 
JOB NO: 
DESCRIPTION- 

NON CONFORMANCE REPORT 

ENGINEER: 
CONTACT: 
PHONE NO-. 

DRAWING NUMBER ISSUE 1 REVISION NO_ NON CONFORMANCE 
REPORT NO 
DATE: - - - -' 

DESCRIPTION AND REASON FOR NON CONFORMANCE: - 

INSPECTED BY: DATE 

RECOMMENDED ACTION PROPOSED 

REWORK! REPAIR 

RETURN TO SUPPLIER 

BY: 

TO USE . APPLY FOR CONCESSION 

NI SCRAP MI 

RE-LNSPECTED BY: DATE ' 

REWORK REPAIR 

RETURN TO SUPPLIER 

APPLY FOR CONCESSION TO USE 

SCRAP 

QUALITY OFFICER COMMENTS : 

SIGNATURE . DATE : 

COMMISSIONING ENGINEER 
MPA ENGINEERING 

e21 

© Copyright MPA Engineering Pty Ltd 

CLIENT 

FORM F3I 

CLIENT 
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4. TEST METHOD DESCRIPTIONS 

The following table describes the method of testing elements described in individual 
device test sheets. Where a test plan indicates that a test is to be performed that ha's a 
'Ref' number in the leftmost column, the tester should refer to the table below for a 
description of how to perform the tests. When no 'Ref number is indicated,, the test plan 
will have a description of how to perform the test. 

If the intent or method of performing a test is not clear, the tester should seek 
clarifidation before continuing. 

4.1. DOL Drive Test Method Reference Table 

The test method reference table for DOL drives is shown below in Table 3-1. 

Ref. Description Method 
1 Power Up Test 

CB Closes without Trip 
0/L Set to Motor 
Nameplate Rating 

Insert the fuse for the control voltage to the device(s). 
Observe that the CB closes without tripping 
Observe that the overload has been set to the 
motor's nameplate rating 
Observe that the control voltage is OK at the device 

2 Local Status Indication 
Run Lamp 

The motor run relay should be manually operated to 
energise the contactor. This will energise the run lamp. 
The fault contact should be tested by manually tripping 
the overload. 

Observe that the Lamp indicate the correct state of 
the motor at all times. 

3 DOL Local Control 
Remote Start PB 
Remote Stop PB 
Fault Relays 

Switch on the Sump Pump CB 
Observe that pressing the Start PB closes the motor 
contactor. 
Observe that pressing the Stop PB opens the motor 
contactor. 
Observe that tripping the thermal overload will turn off 
the fault contactor. 

4 DOL Auto mode This test is performed to ensure that MTR2 controls the 
operation of the sump pump without any local 
interference. 

Short HI and LO terminal to earth the sump pump 
contactor should close 
Remove short from HI terminal the sump pump 
contactor should remain closed 
Remove short from LO terminal - the sump pump 
contactor should open. 

4 PLC Status Indication 
Sump Pump - Fault 
Sump Pump Running 
Dry Well Flooded Alarm 
Dry Well Flooded 
Interlock 

This test is performed to ensure that the termination, 
wiring and indication from each drive is correct. 

Place the drive in the appropriate states to test each 
available feedback signal. 

COMMISSIONING ENGINEER 
MPA ENGINEERING 

I 
Cpa 
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 Observe that the correct feedback is obtained for all 
states. 

The Multitrode relays to the electrodes will need to be 
shorted to earth for Dry well flooded alarms 

Table 4-1: DOL Drive Starter Test Methods 

COMMISSIONING ENGINEER CLIENT 
MPA ENGINEERING CLIENT 

es II- .e- : . 1 
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4.2. VSD Test Method Reference Table 

The test method reference table for VSDs is shown below in Table 3-2. 

Ref. Description Method 
1 Power Up Test 

CB Closes without Trip 
VSD Starts Up OK 
24Vdc Control Power 
Available 

Insert the fuse for the control voltage to the device(s). 
Observe that the CB closes without tripping 
Observe that the VSD starts up OK 
Observe that the control voltage is OK at the device 

3 Local Status Indication 
Status Indication 
Hours Run Meter 
Works 
VSD Operator Panel 
Works 

The VSD should be started to energise the drive's 
,running relays. This will energise the run lamp, and hours 
run meter. 

Observe that the Lamp indicates the correct state of 
the motor at all times. 
Observe the hours run meter operates correctly 
Confirm that VSD Information is displayed on the 
Operator Panel 

4 MCC Local Controls 
Remote / Local switch 
Local Start PB 
Local Stop PB 
Emergency Stop 
Potentiometer 
Fault Relays 
Reset PB 

Set the mode switch for the VSD to Remote. 
Observe that pressing either PB has no effect. 

Set the mode switch for the drive to Local. 
Observe that pressing the Start PB starts the VSD. 
Observe that pressing the Stop PB stops the VSD. 
Observe that the speed of the VSD can be adjusted 
by using the potentiometer. 

5 PLC Status Indication 
Power On 
Local start button 
Local stop button 
Emergency stop 
VFD auto selected (on 
Keypad) 
VFD Ready 
Local reset button 
VFD Running 
Moisture in oil. 

This test is performed to ensure that the VSD is 
transmitting the status of Dls and DOs correctly to the 
PLC on Modbus. These I/O can be observed using a PC. 

Place the VSD in the appropriate states to test each 
available feedback signal. 

Observe that the correct feedback is obtained for all 
states.' 

6 PLC Control 
Start Control 
Stop Control 
Speed Setpoint 

This test is performed to ensure that the VSD is receiving 
the drive control word correctly from the PLC on Modbus. 
The control should be modified using the. PLC. 

Place the VSD in remote mode. 

Energise the Start control output. 
Observe that the VSD starts. 

COMMISSIONING ENGINEER 
MPA ENGINEERING 
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Modify the VSD speed setpoint. 
Observe that the VSD speed adjusts to the new 
setpoint. 

De-energise the Start control output to the VSD. 
Observe that the VSD stops. 

Place the VSD in Local Mode. 

Energise the Start control output. 
Observe that the VSD does not start. 

De-energise the Start control output to the VSD. 
Observe that the VSD does not stop. 

Table 4-2: VSD Test Methods 

COMMISSIONING ENGINEER CLIENT 
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5. PLC EQUIPMENT TEST SHEETS 

5.1. PLC I/O Cubicle Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

5.1.1 Check that the PLC and I/O 
Modules are arranged as per 
layout drawing. 

MPA 
PLC Hardware Layout 
Correct 

5.1.2 Check that Modbus 
communications wiring 
matches electrical drawings. 

MPA 
Modbus Wiring OK 

5.1.3 Set modbus address to on 
the module DIP switches. 

MPA 
Modbus Address Set 

5.1.4 Check 24Vdc supply to each 
module 

MPA 
24Vdc OK 

5.1.5 Check continuity of Modbus 
Network 

MPA 
Network OK 

Notes: . 

COMMISSIONING ENGINEER CLIENT 
MPA ENGINEERING CLIENT' 
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Engineering Ptv Ltd 
Specialists in Machine and Plant Automation 

PLC SWITCHBOARD CHECK LIST FOR ELECTRICAL 

PROJECT Patricks Lane PROJECT MANAGER Gary (Gus) Marden 

DESCRIPTION PLC I/O wiring 

DRAWING NUMBERS 0203-E201-216 DATE 

No 
1 

DESCRIPTION O.K. N/A COMMENTS 
Method 

1.1 Install Cable ID Sleeve to Each Conductor :/ 
-----j- 1.2 Complete all terminations as per the drawings 

1.3 Place all local I remote .selector switches in the local 
positron 

1.4 1.4 Point to point test each conductor using audible setting 
on multimeter from PLC Card to terminals 

V 
1.5 Check at screened cable 

earthing is grounded on one 
is terminated correctly and 

side onlyjterminal block) 
on drawings 

t7 
V- 1.5 Mark as tested conductors 

2 Point to Point Testing 
2.1 Slot 2 -1C693CMM311 MODBUS CARD 

Check modbus cable V 
2.2 Slot 3 - 1C693MDL645 16 POINT DIGITAL INPUT 

CARD 
Input Component Destination 
DI1-01 S1 Pump station remote 

selected 
.7 

DI1-02 SIR Wet well surcharge 
imminent 

.7 
DI1-08 GSHLR Gravity sewer high level 

2.3 Slot 4 - IC693MDL645 16 POINT DIGITAL INPUT 
CARD 
Input Component Destination 
D12-01 1K1-1 Pump 1 power on 1,-- 
D12-02 FIELD Reflux Vatve Microswitch 
DI2-03 1S3 Pump Start 
DI2-04 1S2 Pump Stop 
DI2-05 1K2-1 Emergency Stop .., 
DI2-06 1K7-1 VFD Auto 
DI 2-07 READY VFD Ready V 
DI2-08 RESET Local Reset 
DI2-09 RUNNING Pump Running .i. 
D12-10 1K6-LOW Moisture in Oil V 

2.4 Slot 5 - IC693MDL645 16 POINT DIGITAL INPUT 
CARD 
Input Component Destination 
D13-01 2K1-1 Pump 2 power on 
DI3-02 FIELD Reflux Valve Microswitch 
DI3-03 2S3 Pump Start 
D13-04 2S2 Pump Stop .7, 
1 13-05 2K2-1 Emergency Stop V 

w%vw.tripaeng.conl.aU 
SUNSHINE COAST BRANCH HEAD OFFICE 
PO Box 3583 Caloundra D.0 4551 Cita Unit 3, 22 - 24 Strathwyn Street 
Phone: 07 5491 7282 Fax: 07 5491 8777 SOLUTION OVI'D ...----- Brendale QLD 4500 
Breakdown Service: 0411 221 446 f Cortifted tgliir Gold Integrator Phone: 07 3881 0722 Fax: 07 3881 0723 

s-- AtH: 0411 221 446 
saiesempaeng.coM.au MN 77 011 003 533 A.CN 011 069 533 
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DI3-06 2K7-1 VFD Auto V- 
013-07 READY VFD Ready 
013-08 RESET Local Reset 
DI3-09 RUNNING Pump Running 
DI3-10 2K6-LOW Moisture in Oil 

2.6 Slot 6 - IC693MDL940 16 POINT DIGITAL OUTPUT 
CARD 
Output Component 

1H2 
Destination 
Pum_p 1 status D01-01 

D01-02 1K3 Pump 1 run v- 
D01-03 1K4 Pump 1 Fault reset V- 
D01-04 1K5 Pump 1 run at max speed V 
D01-05 2H2 Pump 2 status V V D01-06 2K3 Pump 2 run 
D01-07 2K4 Purn_p 2 Fault reset I V 
D01-08 2K5 Pump 2 run at max speed V 
D01-09 3K6 Valve 1 close 
D01-10 3K7 

3111 

Valve 1 open 
Valve1 closed 

V 
v--_, D01-11 

D01-12 3H2 Valve 1 opened 1.7 

2.7 Slot 7 - IC693ALG221 4 CHANNEL ANALOGUE 
INPUT CARD 
Input Component Destination 
A11-01 A101-L2 Wet Well Level Indicator V' 
A11-02 Al 1 -02P Pipe Pressure Transmitter i 

2.8 Slot 8- IC693ALG221 4 CHANNEL ANALOGUE 
INPUT CARD . 

Input Component Destination 
Al2-05 VSD 1 Motor Speed t/- 
Al2-06 VSD 2 Motor Speed 

3.0 Slot 9 - IC693ALG 8 CHANNEL ANALOGUE 
OUTPUT CARD 
Output Component Destination 
A001 VSD 1 Motor Speed Reference 
A002 VSO 2 Motor Speed Reference 

Checked by /C101-- 
(Print Name) 

Table 5-1: PLC I/O Cubicle Test Sheet 
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RTU EQUIPMENT TEST SHEETS 

6.1. RTU I/O Cubicle Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

6.1.1 Check that the RTU and I/O 
Modules are arranged as per 
layout drawing. 

MPA 
PLC Hardware Layout 
Correct 

6.1.2 Check that Modbus 
communications wiring 
matches electrical drawings. 

MPA 
Profibus Wiring OK 

6.1.3 Set modbus address to on 
the module DIP switches. 

MPA 
Profibus Address Set 

6.1.4 Check 24Vdc supply to each 
module 

MPA . 

24Vdc OK 

6.1.5 Check continuity of Modbus 
Network 

MPA 
Network OK 

Notes: 

COMMISSIONING ENGINEER CLIENT 
MPA ENGINEERING CLIENT 
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Engineering Ply Ltd 
Specialists in Machine and Plant Automation 

PROJECT PATRICKS LANE PROJECT MANAGER Gary (Gus) Marden 

DESCRIPTION RTU I/O wiring 

DRAWING NUMBERS 0203-E201 - E216 DATE 

No 
1 

DESCRIPTION O.K. COMMENTS 
Method 

1,1 Install Cable ID Sleeve to Each Conductor v-- 
1.2 Complete all terminations as per the drawings .,-- 

1.3 Place all local / remote selector switches in the local 
position 

,./. 

1.4 Point to point test each conductor using audible setting 
on multimeter from PLC Card to terminals 

1.5 Check all screened cable is terminated correctly and 
earthing is grounded on one side only (terminal block) 

v 
. 

1.5 Mark as tested conductors on drawings vr 

2 Point to Point Testing 
.2.1 Digital In Module 1 

Input Component Destination 
RDI1/12 S5. Site Attention Alarm V- 

I RDI1/15 PF2-2 Site Main Power 

2.2 Digital Input Module 2 
Input Component Destination 

I RDI2/28 RTU RTU Power - V. 
RDI2/29 Surge Alarm Surge Diverter Alarms 6/- 

23 Digital Input Module 3 

Input Component Destination 
D13 -37 Mains Power Energex Power Fail 
DI3-43 DSLR Switchboard Door Security 

Alarm 
V 

DI3-44 Mains Power Mains Income, CB Closed V 
1 DI3-45 24VDC Battery System 0.k ../- 

2.4 Digital Output Module 1 

1 Output 1 Component I Destination 

2.5 
i 
1 Digital Ouyput Module 2 

Output Component Destination 
D02-11 VVWVVSR Wet Well Washing Relay i/- 
D02-12 SITE ATTN Site Attention Alarm 
D02-13 BC RTU - Battery Check / 

2.6 Analogue Input 
input Component Destination 
A101+ VWVVVSR Wet Well Washing Level V-- 
A102+ Level 

Indicator 
Gravity Sewer Level 

www.m sertg.com.au 
SUNSHINE COAST BRANCH 
PO Box 3583 Caloun dra D.0 4551 
Phone: 07 5491 7282 Fax: 07 5491 8777 SOLUTION 
Breakdown Service: 0411 221 446 coniti4s 

Table 6-1: RTU I/O Cubicle Test Sheet 
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7. DRIVE TEST SHEETS 

7.1. Pump No. 1 Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

7.1.1 1 Power Up Test 
CB Closes without Trip 
VSD Powers Up OK 
24Vdc Control Power 
Available . 

Circuit Breaker 
VSD Powers Up OK 
24Vdc Control Voltage 

7.1.2 2 Modbus Comms Setup 
Set Address 
Establish On-line 
Connection 
Parameterise the VSD 

Modbus Address 
On-Line Connection _ 
Parameterisation 

7.1.3 3 Local Status Indication 
Run Lamp 
Hours Run Meter Works 
Ventilation Fan 

Run Indication 
Hours Run Meter 
Ventilation Fan 

7.1.4 4 MCC Local Controls 
Local / remote switch 
Remote Start PB 
Remote Stop PB 

. Potentiometer 

Local / remote switch 
Remote Start PB 
Remote Stop PB 
Potentiometer 

7.1.5 5 PLC Status Indication 
Local / Remote 
Drive Available 
Running 
Stopped 

. Fault 
Max Speed 

Local / Remote 
Drive Available 
Running 
Stopped 
Fault 
Max Speed 

7.1.6 6 PLC Control 
Start Control 
Stop Control 
Speed Setpoint 

Start Control 
Stop Control 
Speed Setpoint 

7.1.7 7 PLC Auto Control Logic 
Auto Start Request 
Auto Stop Request 

Auto Start 
Auto Stop 

Notes: 

COMMISSIONING ENGINEER 

cr 
MPA ENGINEERING 

I 
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ea Engineering Ptv Ltd 
Specialists in Machine and Plant Automation 

VSD SWITCHBOARD CHECK LIST FOR ELECTRICAL 

PROJECT la- /rick/axe_ PROJECT ENGINEER 

DESCRIPTION p rnio A/ I/11 C--/ecis 

DRAWING NUMBERS 0,20j - L-7,2.02 DATE 

No 
1 

DESCRIPTION O.K. N/A COMMENTS 
Visual Inspection 

1.1 Control Fusel MCB Size VAC 
1.2 Contactor Mechanical Operation -V 
1.3 Overload Size Confirmed i 

1.4 Meter Range Confirmed 
1.5 Door Interlock Operation 
1.6 Point to Point VSD Analog Input and Output Wiring to 

Terminal Strip 
V- 

1.7 Connect 3 Phase Motor 
2 Functional Testing 722 6.. Co rfied 

Simulator interface to be connected and tests performed as 
detailed below Chu t 11 09 G 

2.1 With module circuit breaker on program variable speed 
drive 

. 

(2 rt Co in 're:SS 
2.2 Confirm control power available pilot light operation 
2.3 Confirm main contactor relay operation if applicable 
2.4 Confirm Main contactor Operation 
2.5 Confirm motor run pilot light operation (if applicable) 
2.6 Confirm module ventilation fan operation and direction 
2.7 Confirm fault relay or indication operation at fault situation 
2.8 Confirm VSD run Status 
2.9 Confirm VSD ready status 

2.10 Confirm VSD running speed reference 
2.11 With the selector switch in Local Position operate the VSD 

and adjust the speed via the door mounted keypad or 
potentiometer 

2.12 Simulate VSD Fault by opening VSD bridge between 
enable terminals 

2.13 Confirm VSD Reset relay operation with reset button 
2.14 Confirm temperature if applicable 

3 Miscellaneous 
3.1 Random check of C.B, VSD and Contactor torque ,/- 
3.2 Control cable colour and sizes checked V. 
3.3 Power cables colour and size checked ,.," 

3.4 Terminal ID tags installed 1/- 
3.5 Terminal Numbers Installed V 3.6 Module Labels correctly installed 
3.7 Current transformers earthed t 

Checked by 41a,c(4,4_, 
(Print-Name) 

Signature 

Table 7-1: Pump No. 1 VSD Test She 

COMMISSIONING ENGINEER 
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7.2. Pump No. 2 Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

7.2.1 1 Power Up Test 
CB Closes without Trip 
VSD Powers Up OK 
24Vdc Control Power 
Available 

Circuit Breaker 
VSD Powers Up OK 
24Vdc Control Voltage 

7.2.2 2 Modbus Comms Setup 
Set Address 
Establish On-line 
Connection 
Parameterise the VSD 

Modbus Address 
On-Line Connection 
Parameterisation 

7.2.3 3 Local Status Indication 
Run Lamp 
Hours Run Meter Works 
Ventilation Fan 

Run Indication 
Hours Run Meter 
Ventilation Fan 

7.2.4 4 MCC Local Controls 
Local / remote switch 
Remote Start PB 
Remote Stop PB 
Potentiometer 

Local / remote switch 
Remote Start PB 
Remote Stop PB 
Potentiometer 

7.2.5 5 PLC Status Indication 
Local / Remote 
Drive Available 
Running 
Stopped 
Fault 
Max Speed 

Local / Remote 
Drive Available 
Running 
Stopped 
Fault 
Max Speed 

7.2.6 6 PLC Control 
Start Control 
Stop Control 
Speed Setpoint 

Start Control 
Stop Control 
Speed Setpoint 

7.21 7 PLC Auto Control Logic 
Auto Start Request 
Auto Stop Request 

Auto Start 
Auto Stop 

Notes: 

COMMISSIONING ENGINEER 

Cnlia 
I 

MPA ENGINEERING 
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Engineering Ptv Ltd 
S ecialists in Machine and Plant Autdmation 

VSD SWITCHBOARD CHECK LIST FOR ELECTRICAL 

PROJECT PalfiCks 1(s/T.(.- PROJECT ENGINEER:A2- 
DESCRIPTION (>© 
DRAWING NUMBERS 4920 DATE 

AIM1012111,0110111.12PeSSW1:915.111t 

No 
1 

DESCRIPTION O.K. NIA COMMENTS 
Visual Inspection 

1.1 Control Fuse / MCB Size VAC ...."-- 

1.2 Contactor Mechanical Operation c,-- k- 
1.3 Overload Size Confirmed 
1.4 Meter Range Confirmed ,./- 
1.5 Door Interlock Operation u.'" 
1.6 Point to Point VSD Analog Input and Output Wiring to 

Terminal Strip 
- 

1.7 Connect 3 Phase Motor 
. 

2 Functional Testing 
Simulator interface to be connected and tests performed as 
detailed below 

../. Id L. coaied 
2.1 With module circuit breaker-on program variable speed 

drive C)c) 6 WV-4(- 
2.2 Confirm control power available pilot light operation r,k, Corrinv* S5 f Ong 

2.3 Confirm main contactor relay operation if applicable 
2.4 Confirm Main contactor Operation 
2.5' Confirm motor run pilot light operation (if applicable) 
2.6 Confirm module ventilation fan operation and direction 
2.7 Confirm fault relay or indication operation at fault situation 
2.8 Confirm VSD run Status 
2.9 Confirm VSD ready status 

2.10 Confirm VSD running speed reference 
2.11 With the selector switch in Local Position operate the VSD 

and adjust the speed via the door mounted keypad or 
potentiometer 

2.12 Simulate VSD Fault by opening VSD bridge between 
enable terminals 

2.13 Confirm VSD Reset relay operation with reset button 
2.14 Confirm temperature if applicable 

3 Miscellaneous ) 3.1 Random check of C.B, VSD and Contactor torque 1.7- 

3.2 Control cable colour and sizes checked 
3.3 Power cables colour and size checked. V 
3.4 Terminal ID tags installed ij- 
3.5 Terminal Numbers Installed 
3.6 Module Labels correctly installed 17 
3.7 Current transformers earthed 

Checked by 
(Print Name) 

Signature 

Table 7-2: Pump No. 2 VSD Test Sheet 
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8. INSTRUMENT TEST SHEETS 

8.1. Statec Power Meter Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

8.1.1 Check that unit is mounted 
correctly. 

MPA 
Mounted Correctly 

8.1.2 Check control voltages, VT / 
CT wiring 

MPA 
All wiring OK 

8.1.3 Check that Modbus 
communications wiring 
matches electrical drawings 

MPA 
Modbus Wiring OK 

_ 

Notes: 

Table 8-1: Power Meter Test Sheet 
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Engineering ray Ltd 
Specialists in Machine Plant Automation 

CEIN=2111111112= 

F017 SWITCHBOARD TEST SHEET - MAJOR PROJECT 

PROJECT .pattr(c...ks Lctyl,c. 

DESCRIPTION Pt.no MCC- 

JOB NUMBER 76 ?O. 

DRAWINGS ,26 - 4zo 7 0203-L5:2/6 TEST DATE 60/os 

_ . :,. D If/ ONII._,L 
Inspect for Damage and Missing Parts 
Paint correct colour, type and application ., 
IP Rating 
Check Switchboard for Level, Vertical Alignment and Continuity of 
Level Between Panels 

tV 
Handles Fitted to all Lift Off Panels %. Z 
All Door Hinge Screws Tight V _ 

Door Gasket Fitted and Secure V 
Door Locks and 3 point Closures Smooth and Tight 
Gland Plates Fitted, Correct Material, Earthed and Gasket Fitted if 
required 
Tightness of Plinth to Board 
Notes: 

ET 5L10011,7' UT , . 4 w' ''' 4,' - --, An rilik itra a: NeWEETIIT:d 
Correct Torque Rating of Power Cables and Busbar Bolts 
Busbar Torqued Connections Marked V 
Busbar Insulation Fitted as required .,./ 

All Wire Colours Correct and as per Specification / 
Tightness of Cables and Wire Terminations V 
Continuity of Earth on all Points V 
Doors with Control Equipment Earthed 
All Earth Connections are Correct and Connected to Earth Bar or 
Grid 

6mm SDI Fitted to Line Side of Control Fuses for High Fault Level 
Takeoffs IV 
Check Cable Size with Cable Schedule or Rating of CB V 
Check Surge Arrestor Line Side Cabling Size and Insulation 

CB Chassis has Nominated Spare Capacity / 
CT Secondaries Earthed 

Check Contactors, Thermals, Circuit Breakers are Correct for 
Particular Operation 

c. 
Check Fuse Holders for Damage, Fuses for Continuity and Correct 
Rating 

SUNSHINE COAST BRANCH 
PO Box 5383 
Caloundra DC Qld 4551 
Tel: 07 5491 7282 Fax: 07 5491 8777 
Breakdown Service: 0411 221 446 
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Engineering Ply Ltd 
Specialists in Machine Plant Automation 

ELECTRICAL elitiMit ,,iT 
' 

.' .- ''''; '%. Al 7k''' 1 ITO N;tkdrakeNir 7 ' : 
All Indicators and Pushbuttons Correct Colour and Lamps Fitted ..". 

All Clearances in Accordance with AS3000 
Ammeters and Selectors Correct Size, Operation and CT Matched 

Voltmeters and Selectors Correct v- 
All Equipment Mounted Correctly, Square and Secure 
All Control Wiring Ferruled as required V 
All Control Wiring Numbered as per AFC Drawings V 
Wiring Looms to Doors Incorporates Suitable Slack 
Label Colour, Sizes and Material Correct 
All Labels Secured with Screws 
All Relays Labelled V 
All Control Terminal Numbers Fitted 

All Protective Covers in Place V- 
AN Duct Lid Fitted - 
All Pole Fillers Fitted V- 
Circuit Card Holder Fitted to all DB Sections V 
Ventilation Fans Filter Material Fitted and not Fouling %.--- 

Neutral & Earth Bar Screws Provided and Tight in Link 

All Neutral Bar Connections Numbered 4/- 
All Earth Bar Connections Numbered 
Bolts Provided in Earth and Neutral Bars 4/- 
Bolts and Screws Fitted to Incoming Terminations ,/ 
Lighting Operation and Door Limit Switches I, 

Neutral and Earth Terminations Provided for Largest Incoming 
Cable 

4/ 
Point to Point Wiring Check Completed 1../' 

Notes: 

Es: VE,' PALKOIC, t? ' .. 
;,., ,, We ,.5.. 

. Eau . '1+5 atrearcortem 
Isolate Control Circuits. Turn on all CB'S, and Isolators. Place 
Fuse Links in Carriers. 

Surge Arrestor Earth to be Disconnected 
Dit.u,,,,vt,t all Electronic Equipment 

: 

. 

- - 

Megger Power Circuits and Record on Separate Insulation Test 
Record Sheet 

%/- 

Operate Each Device (Switch, C/B, Contactor, Overload etc.) for 
Correct Operation 

-/- 

Shunt Tripping Correct .../ 
All Indicating Lights Operational .../ 
Check Mechanical Interlocks and Freedom of Operation of 
Electrical Switches 

%./- 

THE ENGINEERS, THE IDEAS, THE SOLUTIONS Pa e 2 of 3 
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Engineering Ply Ltd 
Specialists in Machine Plant Automation 

_ - I: ,,Cifer.L 
,, 

f4t ..-ig. ,..,:... 
. If f 

5: .6 
, ' 

..... 
t' 

... IVI ''. 

Check Operation of Key Interlocks where Installed 
Check Phasing of all Incoming and Outgoing Circuits 
TOL Trips Contactor and Fault Light Indication t' \/-1Y-s . 

Hours Run Meter Operates .." 
Ammeter Load Test - all Phases 
Voltmeter Test - all Phases t.1" 

TOL Reset Coils Operate 
_ 

Contactor Operation Quiet t7- 
Control Circuit Full Function Test ' tr- 
VSD Operation Checklist Completed for Each Drive i.-1 WI c-- 
Notes: . 

War* CaINA 1 - ,. i: 
,,,,, 4 - i I.5,,_ 

: h 'Ilt.P x,,,,, . , 
.,,, 

MPA Nameplate / Rating Plate Fitted 
Timeclock Battery Reserve Operates v' 
Timers Set to Correct Time Range %./ 

TOL Sato Correct Motor Current if known. If unknown, set to 
Minimum . 

Time Clock Setting Correct or to OFF 
Ammeter and Voltmeter zero adjusted 
Wire Numbers are Correct to AFC Drawing 
Marked up / As Constructed Copy of the Drawings Placed in Board t 
All Tools and Spares Provided and Packed 
Vacuum and Touch up Paintwork V" 
Photos Taken 1./ 
NCR / Remedial Action Required: 

Testing Officer ..,clila r -/- Signature Date 11/1//05 

Completed Product 

Verified by MPA 

FORM F017 V1.02 (12/04) 
CABen\Gold Coast City Council\Merrimac\MPA-F017_SB TEST-v1_02.doc 

THE ENGINEERS, THE IDEAS, THE SOLUTIONS 
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ma Engineering Ply Ltd 
Specialists in Machine Plant Automation 

F018 SWITCHBOARD INSULATION TEST REPORT 

PROJECT Pci/cia__& 

DESCRIPTION Zinr 
DRAWINGS 02En 0203 -E.2/ .6" 

Mcc_ 
JOB NUMBER 7690 

TEST DATE /i/e,i/os.- 

0- 
.. / " ' ;' .,..:' . , - , 4 .. Ltir 6 0:01g0 110:000 ' Ntae.MaZignP 0 ... :,.,_ .: ::' 

DATE: Isziwor , . MEGGER SERIAL NUMBER: Z19,,S7272.,3 
RED - EARTH ;70t) WHITE - EARTH /019 BLUE - EARTH /00 
RED - NEUTRAL Zoo WHITE - NEUTRAL .2u0 BLUE - NEUTRAL 22,o 
RED - WHITE 2,00 WHITE - BLUE WO BLUE - RED 2.00. 
NEUTRAL - EARTH /0O EARTH CONTINUITY i./-25:12- 

4" 4/0 Oh/77 Vea / 4 ,4f r, &es' s e_cf 1 

DATE: 4; q f0. 1 MEGGER SERIAL NUMBER: S-05 .2. 72.3 
CIRCUIT 0 E: a en s e.41" /./ 7 C o ,-7- 1 e-v^ 
RED - EARTH 2.00 WHITE - EARTH Zoo BLUE -.EARTH 200 
RED - NEUTRAL Loa WHITE - NEUTRAL Zoo BLUE - NEUTRAL 2010 
RED - WHITE 2,00 WHITE - BLUE ;zoo BLUE - RED 200. 
NEUTRAL - EARTH Loo EARTH CONTINUITY 0.25-...2. 
CIRCUIT TWO: Mat-os Ears__ - Majn_ GE, c, 04e_c,t. 
RED - EARTH 0 0 WHITE - EARTH 'o BLUE - EARTH /00 
RED - NEUTRAL :200 WHITE - NEUTRAL 20c1 BLUE - NEUTRAL 20o 
RED - WHITE . WHITE - BLUE 200 BLUE - RED 204. 
NEUTRAL - EARTH EARTH CONTINUITY 0°2-1-2. 
CIRCUIT THREE: ge_,,, .1- 

.40 
(1.6 Cfo_sed . . 

RED - EARTH i , WHITE - EARTH toe BLUE - EARTH We 
RED - NEUTRAL 240 WHITE - NEUTRAL 2,b0 BLUE - NEUTRAL 0.-e0 
RED.- WHITE 'zoo WHITE - BLUE Zoo BLUE - RED zoo 
NEUTRAL - EARTH loo EARTH CONTINUITY 0-25_2 
CIRCUIT FOUR: _54 Pt...rtr 4 ..2 CB Cle,sect- 
RED - EARTH Apo WHITE - EARTH loo BLUE - EARTH /Z.,C 

RED - NEUTRAL r.,00 WHITE - NEUTRAL . 2,90 BLUE - NEUTRAL ye° 
RED - WHITE Zoo WHITE - BLUE -e,d-0 BLUE - RED a,o0 
NEUTRAL - EARTH 2,00 EARTH CONTINUITY 0 2 Cat- 
CIRCUIT FIVE: Sub crrili 4-z... 

/00 RED - EARTH WHITE - EARTH /0 0 BLUE - EARTH (06 
RED - NEUTRAL 2,00 WHITE - NEUTRAL 2,0e, BLUE - NEUTRAL zoo 
RED - WHITE 2 j5_0 WHITE - BLUE (.1,e0 BLUE - RED Zoo 
NEUTRAL - EARTH /00 EARTH CONTINUITY 0-2-11._ 
CIRCUIT SIX: 
RED - EARTH 100 WHITE - EARTH /00 BLUE - EARTH tOo 
RED - NEUTRAL zoo WHITE - NEUTRAL 0,00 BLUE - NEUTRAL 200 
RED - WHITE :/:,,o WHITE - BLUE 2_0o BLUE - RED 210 
NEUTRAL - EARTH 400 EARTH CONTINUITY Orl-CA. 

THE ENGINEERS, THE IDEAS, THE SOLUTIONS Pa .e 1 of 2 

SUNSHINE COAST BRANCH 
PO Box 5383 
Caloundra DC Qld 4551 
Tel: 07 5491 7282 Fax: 07 5491 8777 
Breakdown Service: 0411 221 446 

www.mpaeng.com.au 
Authorised 

SIEMENS 
Distributor 

ABN 77 011 069 533 ACN 011 069 533 

HEAD OFFICE 
Unit 3 / 22-24 Strathwyn Street 
Brendale Qld 4500 
Tel: 07 3881 0722 Fax: 07 3881 0723 
Breakdown Service: 0411 221 446 
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Engineering Ply Ltd 
Specialists in Machine Plant Automation 

CIRCUIT SEVEN: 40 
RED - EARTH 26,0 - WHITE - EARTH - BLUE - EARTH - 
RED - NEUTRAL 4.,,e) WHITE - NEUTRAL - BLUE - NEUTRAL - 
RED - WHITE - WHITE - BLUE - BLUE - RED 
NEUTRAL - EARTH 2' EARTH CONTINUITY 0-5--Q- 
CIRCUIT EIGHT: 2/ cP,4 &AI- 
RED - EARTH Zoo WHITE - EARTH 20,:, BLUE - EARTH 2.41-0 

RED - NEUTRAL - WHITE - NEUTRAL -- BLUE - NEUTRAL - 
RED - WHITE 2a0 WHITE - BLUE 20o BLUE - RED 2..c)D. 

NEUTRAL - EARTH - EARTH CONTINUITY (9-S-,..52. _ 

NCR / Remedial Action Required: 

Testing Officer . C7;av fethlf Signature Date /OAS 

Kro 4ar Ps° 

geot- Ect,r1-1. Zoo 
- /11 

(J-QAA-(0,( - Eel I_ 2.--es`C) /14 

Z.5 Q41-- eddirl y 0 c- S 

Completed Product 

Verified by MPA d /do i Date K- 
ure) (Print Name) 

FORM F018 V1.01 (12/04) 
K:\Admin \QUALITY\2004 Quality Review\ Forms to sort\Switchboard Inspection Forms\MPA-F018_SB_INS_TEST-v1_01.doc 

THE ENGINEERS, THE IDEAS, THE SOLUTIONS Pa e 2 of 2 

SUNSHINE COAST BRANCH 
PO Box 5383 
Caloundra DC Old 4551 
Tel: 07 5491 7282 Fax: 07 5491 8777 
Breakdown Service: 0411 221 446 

www.mpaeng.com.au 
Authorised 

SIEMENS 
Distributor 

ABN 77 011 069 533 ACN 011 069 533 

HEAD OFFICE 
Unit 3 / 22-24 Strathwyn Street 
Brendale Old 4500 
Tel: 07 3881 0722 Fax: 07 3881 0723 
Breakdown Service: 0411 221 446 
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HVAC hps 

PROJECT: 

TYPE NO. 

LOCATION: 

UNIT TYPE 

Redirection of Heroes Avenue Sewage Pump 
Station, M&E Fitout & Commissioning 

PROJECT 
NO. 

SERIAL NO. 

PROD. NO. 

DATE 

3251Q 

S2654BM2A513ZB49 182491 

Coronation Drive / Patrick Lane Wet Well, 
Toowong 

96550916 

Grundfos 68kW 

ACTION REQUIRED 

Check unit for transportfinstallation damage 

Remove debris/clean unit inside and out 

Inspect general condition and operation of equipment 

Check vibration mountings and tightness of fixing bolts 

Check operation of valves in pipework 

Check pump and motor bearings and/or glands (lubricate if necessary) 

Check tightness of pulleys on shafts 

Check tension and alignment ofdrive belts and pulleys 

Tighten belt guards 

Check completeness of electrical work (wiring, contractor, overloads, controls etc) 

Open all valves prior to starting pump 

Ensure pump start will not create unsafe conditions 

Start Pump - to check direction of rotation only 

Check for any unusual noise or vibration 

Check alignment and water tightness of all connections 

Check voltage 

Check and record pump motor amps and stop pump 

COMMENTS: PN.A._ tV o 

CHECKED 
Initial 

HVAC/HPS TECHNICAL SUPERVISOR: 

Page 1 of 1 Date of last revision: 19/12/2003 E:432510 E3risbane Water Heroes AvenueV1 
CommissioningWatrick Pumps.doe 
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HVAC hps 

PROJECT: 

TYPE NO. 

LOCATION: 

UNIT TYPE 

Redirection of Heroes Avenue Sewage Pump 
Station, M&E Fitout & Commissioning 

PROJECT 
NO. 

SERIAL NO. 

PROD. NO. 

DATE 

3251Q 

S2654BM2A513ZB49 182492 

Coronation Drive / Patrick Lane Wet Well, 
Toowong 

96550916 

Grundfos 68kW 

ACTION REQUIRED 

Check unit for transport/installation damage 

Remove debris/clean unit inside and out 

Inspect general condition and operation of equipment 

Check vibration mountings and tightne.ss of fixing bolts 

Check operation of valves in pipework 

Check pump and motor bearings and/or glands (lubricate if necessary) 

Check tightness of pulleys on shafts 

Check tension and alignment of drive belts and pulleys 

Tighten belt guards 

Check completeness of electrical work (wiring, contractor, overloads, controls etc) 

Open all valves prior to starting pump 

Ensure pump start will not create unsafe conditions 

Start Pump - to check direction of rotation only 

Check for any unusual noise or vibration 

Check alignment and water tightness of all connections 

Check voltage 

Check and record pump motor amps and stop pump 

COMMENTS: 17,k5,,,,c) 0-0 

CHECKED 
Initial 

HVAC/HPS TECHNICAL SUPERVISOR: 

Page 1 of 1 Date of last revision: 19/12/2003 E :t32510 Brisbane Water Heroes Avenue1T1 
CorrnassioningTatrich Pumpi.doc 
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r ' AVK RESILIENT SEAT SLUICE GATE VALVE PN 16 57/40 

To AS 2638.2 
Stem sealing exchangeable under pressure 
Face to face dimension to AS 2638.2 
Flange and drilling to AS 4087 Figure B5 (AS 2129 Table D) 

Component list 
1. Valve body 7. Bonnet gasket 13. Gland flange 
2. Wedge casting 8. Bonnet 14. Bushing 
3 Wedge rubber 9. Hot melt seal 15- Washer 
4. Stem nut 10. 0-ring seal 16. 0-ring seal 
5. Stem 11. Stem collar 17. Gland bolts 
6. Bonnet bolts 12: 0-ring seal 18. Wiper ring 

19. Stem cap 
20. Stem cap bolt 
21. Insert 

F 

Ref. nos. 
CTC 

Ref. nos.. 
CTO ON 

L 
mm 

H 
mm 

Dt 
mm 

0 
mm 

Dh 
mm 

ds 
mm Holes 

F 
mm 

Weight 
kilos 

57-050-402 57-050-403 50 ' 178 335 98 165 114 18,5 4 35 17 
67-065-402 57-065-403 65 ' 190 344 103 185 127 18,5 4 35 18 
57-080-402 57-080-403 80 203 350 122 185 148 18.5 4 35 19 
57-100-402 57-100-403 100 229 380 154 215 178 18.5 4 35 27 
57-150-402 57-150-403 150 267 485 209 280 235 18.5 8 35 49 
57-200-402 57-200-403 200 292 595 264 335 292 18.5 8 35 74 
57-225-402 57-225-403 225 305 595 296 370 324 18.5 8 35 98 
57-250-402 57-250-403 250 330 680 328 405 356 22.5 8 35 102 
57-300-402 57-300-403 300 356 755 376 455 406 22.5 12 35 147 
57-375-402 57-375-403 375 381 905 463 550 495 26.5 12 35 240 
57-400-402 57-400-403 400 406 930 503 620 521 26.5 12 35 285 

'Not specified in AS 20382 
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AVK RESILIENT SEAT SLUICE GATE VALVE PN 16 57/40 

To AS 2638.2 
Stem sealing exchangeable under pressure 
Face to face dimension to AS 2638.2 
Flange and drilling to AS 4087 Figure B5 (AS 2129 Table D) 

Use: 

For water, sewage and neutral liquids 
to max. 40°C 

Tests: 

Hydraulic test to AS 2638.2: 

Seat: 16 bar 
Body: 24 bar 

Operating torque test 

Optional extras: 

Handwheel 
Flange gasket kits 
ISO flanging for actuation 
Gearbox 
User specified flange drilling 

Materials: 

Gland flange, 
body and bonnet 
Stem cap 

Coating 

Stem 

Stem sealing 

Wedge 

Bushing 

Thrust collar and 
stem seal box 

Bonnet bolts 

Gland flange 
bolts 

Bonnet gasket 

Ductile Iron, 500-7 to AS 1831 

Ductile-Iron7 400=12 to-AS 1831 

Fusion bonded epoxy resin 
- Internally and externally to 
AS 4158 

Stainless steel, 316 S 11 

NBR wiper ring, 2 NBR 0-rings 
Ductile iron, 500-7 to AS 1831, 
core fully vulcanised with EPDM 
rubber, with Integral wedge nut of 
dezincification resistant brass, 
CZ 132 to AS 2345 

Polyamid 

Dezincification resistant brass, 
CZ 132 to AS 2345 

Stainless steel 304, sealed with 
hot melt 

Stainless steel 316 

EPDM rubber 

The designs, matedras and specifications shown are subject to change without notice due to ow continuing program of product development. 

AVK Australia Pty Ltd 3N5740E0 , 

7 Rosberg Road, Wingfield, SA 5013 Austria August 2005 
Tet 61 8 8359 6168 
Floc .61 8 8359 6417 

Inloaavkvahres.com.au 
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AVK RESILIENT SEAT SLUICE GATE VALVE PN 16 57/40 

To AS 2638.2 
Stem sealing exchangeable under pressure 
Face to face dimension to AS 2638.2 
Flange and drilling to AS 4087 Figure B5 (AS 2129 Table D) 

Use: 

For water, sewage and neutral liquids 
to max. 40°C 

Tests: 

Hydraulic test to AS 2638.2: 

Seat: 16 bar 
Body: 24 bar 

Operating torque test 

Optional extras: 

Handwheel 
Flange gasket kits 
ISO flanging for actuation 
Gearbox 
User specified flange drilling 

Materials: 

Gland flange, 
body and bonnet 

Stem cap 

Coating 

Stem 

Stem sealing 

Wedge 

Bushing 

Thrust collar and 
stem seal box 

Bonnet bolts 

Gland flange 
bolts 

Bonnet gasket 

Ductile iron, 500-7 to AS 1831 

Ductile-iron,- 400-12 to AS 1831 

Fusion bonded epoxy resin 
- Internally and externally to 

AS 4158 

Stainless steel, 316 S 11 

NBR wiper ring, 2 NBR 0-rings 
Ductile Iron, 500-7 to AS 1831, 
core fully vulcanised with EPDM 
rubber, with integral wedge nut of 
dezincification resistant brass, 
CZ 132 to AS 2345 

Polyam id 

Dezinctfication resistant brass, 
CZ 132 to AS 2345 

Stainless steel 304, sealed with 
hot melt 

Stainless steel 316 

EPDM rubber 

The designa, materials and specificatims shown are subject to change without nonce due to our continuing program of product development. 

AVK Australia Ply Ltd 3145740£0 
7 Rosberg Road, Wingfield, SA 5013 Austrafia August 2005 
Tel: +61 8 8359 6166 
Fax +61 8 8359 6417 
emat infoGavlonlvescomau 
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Series 57/40 - Tender Specification Page 1 of 1 

ASJNZS ISO 9001:2000 

AVK Australia Pty Ltd 
7 Rosberg Road 
Wingfield SA 5013 
Australia 

Tender Specification 
Series-57/40 

p: +61 8 8359 6166 
f +61 8 8359 6417 
e: info(gavkvalves.com.au 
w: www.avkvalves.com.au 

Resilient seated gate valve. 

Body and bonnet of Ductile Iron to AS1831 Grade 500-7,DN 80-400. 

Flanges and drilling to AS4087 Figure B5, PN 16. 

Face-to-Face and general dimensions to AS2638.2 

Wedge of ductile iron with fixed wedge nut, fully encapsulated with EPDM 
rubber. 

Stem of stainless steel 316. 

Stem sealing consists of 3 0-rings in a nylon bearing and a wiper ring. 

Bonnet gasket in groove between body and bonnet. 

Countersunk bonnet bolts encircled by the bonnet gasket and sealed with 
hot melt. 

Epoxy coating to AS4158 - internally and externally. 

Like AVK series 57/40 or approved equivalent. 

http://www.avkvalves.com.auktitt_5740.htm 2/09/2005 
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TECHFLO 
A Division of I1W Australia Pty Ltd - ABN 63 004 235 063 

CEIVED 
Fob c 

- 

0 4 OCT 2005 

ACTION; ANS'N 

Corporate 8 Brisbane Sales Office: 3/29 Collinsvale Street, Rockies CM 4106 
All Correspondence to: PO Box 104, Archerfield, Qld 4108 

Phone: 07 3277 0111 Corporate Fax: 07 3274 4906 Sales Fax: 07 3875 1372 

27°' Sept, 2005. 

Att: Mr. Gordon Waddell. 
HVAC/HPS (Qld) P/L 
101 Cobalt Street, 
Carole Park. Qld. 4300. 

Re: Test Certificates. 

Dear Sir, 

Please find attached test certificates for 'Expert Valves' on your order No:Q53138/3251Q. 

Regards, 
Gary Schwarzrock. 

PPict-N1b1; 9 
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c. 

:ilVIALNAD 
t I : 36.4. Shinxito Ithadfsivathf I i.IuilrhI Artra. i73 T.1", Nhinloqta Crams : C A I INWz 

t Ih. : 08181-46141, 46143 Pax : o419141112746142 : macplralrxtviumd.tn 

FICIC2I4in02 

ALLOY CASTINGS PRIVATE LIMITED 

RT I If !CATE 
CUSTOMER : MIS EXPERT ENGINEERING ENTERPRISES 

KARNATAKA 
ORDER REF.: 

MMTRMI.SPECIFICN11014:RSTM A 3S1H-03 Grade CF8M, 

0.1STOMNSPECO1CAT1014: 

83221 

DATE 25-SEP-04 

HERE HEXFNi,. H2291 

HExi. DATE ; 04/09/2004 

HEATTAEATMEN1SOLUTION ANNEALED AT 1080 DEG.C.sDAKED FOR 3NOURS AND THEN WATER 
QUENCHED. ACID PICKLED. 

CI 1EMICA I. COM l'OStVioN 

C lElvema C Mn si P S Ni 

... 

'MUM ...-- --- --- ...... 9.000 

MIxintom .080 1.500 1.500 .040 .040 12.000 

Actual .064 .940 .990 .017 .014 9_570 

MEcHANH:.%I. rwc 

11AI:11'41:Ng 214 NI) Tr 
Ill in 

. YS 
k(.1N4) MM 

tn.!: 
NC; HS() MM 

n two:nom 
111.:So MM 

:-Xl-Art.CrUIN 
lri A 'IPA 

MWIimmu 20.90 49_45 30.00 

m..; iiiiii .1 --- -.... -...- 

Adual 31.960 56.860 54.000 --- 

8 

1 

8 

r No 

.000 2_000 

.000 3.000 

.550 2.260, 

91 

trAvAcrilisT 
KrrUhTS 

166.000 

VTA II s: 1t: 'Wl'INCN (lurIED Win Ica iliatiiigy 12 ay 1114 1I1alt-11 w 

CODE DESOUIMON DRAWINC; NI1 QI:ANTITY 

910042 50HK NRV 80DY 12150/20001020. 
910043 50HH NRV CONE 12150/20002020 1 

910045 OEM KGV DOOR 1130006020 C 1 

910063 00HH KGV ODOR 5 

REmARKS: 

IGCT CARRIED OUT AS PER AST1I A262 PRACTICE 'A" FOUND SATISFACTORY. 
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MST CERTIFICATE 
cus-romr.ft, M/S EXPERT ENGINEERING ENTERPRISES 

KARNATAKA 
ORDER REF.: 

MATERIAL SPECIFICATION 'ASTM A 351M-03 Grade CF$$ 

CUSTOMER SPECIFICATION : 

r s..4/ mot 

I.C. No, 03 S SO 

IATK : 25-SEP-04 

"AT N°' H2524 

HEAT DATE : 21/09/2084 

HEATTREATmEN1SOLUTION ANNEALED AT 1080 DEO.C.SOAKED FOR 3HOURS AND THEN WATER. 

QUENCHED. ACID PICKLED. 

COMPOSITION STo 

Element C : Nn Si P 8 Ni Cr tio 
. 

Minimum __. - ..--' --,- 9.000 18.000 2.000 

Maximum .080 1-.500 1.500 .040 .040 32,000 21.000 3.000 

Actual .071 .930 .969 .019 .013' 9.370 18.769 2.195 c...,' 

MECHANI en 1. PkoPr.Sclus 

. - 
YR 

KG.F/SQ NMI 

INS 
gtS ViNQ MM 

FLOW iAT1ON 

t;ISO MAI 

"I.KF.1)111t.T1014 

IN ARHA 

ISA RI)NP:c 
1111N 

is I-NI )11-ST 

93 

IMPACT TEST 
KI"SllrIN 

Minimum 

Maximum 

Actu,11 
' 

20.90 

32.220 

49.45 

57.090 

30_00 

--- 

44,600 -- 

...... 

-- 
156.000 

_..--- - 

hATAirs OF CASTINGS POURED (Put and litt;Otity may not imitell w IIt ursply ily) 

DESCRIsrrioN 

teen KOV aooY ea- 
ylt089 00. Kay GLAND 

REMARKS: 

NO. 011"TiTf 

- 

r. 

Page 1 Of 1 

Certified that the matcral of construction confirms to stinvc. Nruxificatiun and customer requinuncnts in all crarcel wg1 the migiiiilents of Indian Boiler Itugulations 

hntrulry ItIontification M 
159 dt.19.09.2003 

Veir MAKERS RF.PRF.SENTATIVE Fur MAKERS 

C.1311 Ccrtificate No. : 

Manager Quality As:quantal' Valid up to 
30.03,2006 
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P3.28 1 Uf 1 

Certified that the resterial of construction connrms to ubovc material specilicatimi mu l vestoror reguiremulis in mill aspmis KNUireniculs uIInili,i I.tuilcr gq.,.1,00114 1-nsimiry nII firm irm M 15? 
(:110 Certificate No. : 

30.03.2086 
vAld vo to 

c.. 

Manager Quality AN:mu-mita. ' 

n.r.ItN C.: 

CUSTOMER 
KARNATAkA 

ORDERREF.: 

MisaITIALSPECIFTDVEIUN: ASTM A 351M-2000 Grade CFOM 

CUSTOMER SPECIFICATION : 

LOLCASTINCS PRIVATE!: I;IMITlin 

If 

Factory:36-A,ShimugaBhadreathiIndustritil Area. hfachcltahalli-577222.Shimoed Gnmts.CASTINGS 
l'bone f. 1132-417 141, 46 I 4J 1-JA : UUY I -a 151-44141 mar.pl.1-cuultumci.lft V.1-13 

plOC114/R02 

TEST CERTIFICATE 
M/S EXPERT ENGINEERING ENTERPRISES T.C. No. : 

17419 

1)A11: 24-NOV-03 

HEAT No- 02621 

ItitAi* DATE 0s/11/s1083 

MENTTREATMENT: SOLUTION ANNEALED AT 1880 DEG.C.SOAKED FOR 3HOURS AND THEN WATER 

WENCNED. ACID PICKLED. 

CHEMICAL COMPOSWON 

. Ni - Cr Mn 

Minimum 

Maximum 

Adual 

--- 

.000 

.060 

--- 

1:500 

.925 

--- 

1.502 

-904 

--- 

.040 

.022 

--- 

.040 

.014 

9.000 

12.020 

9.070 

0.000 

21.000 

19.340 

2.000 

5.000 

.2.220 
. 

MECHANICAL PROPERTIES 

VS 

Koxwmm 
UTS 

l,6041.t 
mompapag,4PEnticnoN 
GWOmm IV An>. 

tiAnnwm 
IIHN 

ni-NlynL%7 

99 

iMPACI-MM 
RESULT 

Minimum 20.90 49.45 

Maximum ___ --- --- --- --- 

Ammi 
32.584 54.240 47.604 --- 167.022 

CODE 

DETAILS OF CASTINGS POUR FD (Povred guantit:.,/wy vat snatch with supply 

DESCRIPTION DRAWING NO. 

913044 niamm KGV DODY(FULL LUGGED BODY) 1130801020 C 2 

RINARKS: 

r: V t.z.ZErISEE 

n 

i 
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is 

MAL STAINLESS 

Customer's Nam. and Address 

S 

NUIIBAI 

MAHARAVIRRA . 

1$___:LEFITIFICATE 

JINDAL STAINLESS LIMITED .r.c. Page : 

0495792 1 OF I 
AN ISO 9001 -2000, ISO-14001 AND 
OHSAS 18001 CERTIFIED COMPANY 

Regd. Officer & Works : 

_P_OST_BOX_NO.S, 110A13,_HISAR_12500SINCol.k 

PHONE : 6W.222.171,83, FAX : G 16$2.220a75.74$ 

TELEX ; 0345-201 &209.15L IN 

0mail : hsr.rishipalejsihstecim 

6"?°/ Ct!storner's Order No. S dt Material Specification 

r7 UT ye.it / fl!e.c.//t 1139741/42 Ot 49.16.2404 PEIRLEDD L,Tal. MTN A 290, 

co. 2692, TYPO liA 

Da10 : 

2204/86i21 

Truck 
14266-1666 

Wt. (mt.) : 

6.981 

Condition ot 

NOT DOLLED PLATE 

BECOND AMMEAL;11 I PICKLED 

S . 1.42,i No. droJe mote" 
fryPA Coil No. 

14°' 

1 953563 316.. 752E 

s-r:-f-1. 2 851563 316 735E 

3 353181 316 MEE 
(TO 1367E) 

4 813191 -116 1378E. 

S 2531131 316 MOE 

< EMI 31E 1342 

t:21(- -4 853111 316 3391E 

1: 
t. 

.1 0 

8 05J181 316 1392E 

REMARKS I 

Nix 
c't 

!cs 

.Sizo in mrn 
TXVX1. 'WI 

. 

S 

unerr-=1AnaNr.i. 

P Si 

W. 

Ni 

44 

Cr I Mo Cu 
N 

1PPM) 

1 v 12112591:411 0.816 1.64 8.084 0.838 8.54 18.19 IA_SS 2.82 tint $tItt 

1 u, 123125816800 8.016 1.64 8.004 0.830 1.54 t9.tR 16.33 2.02 mats t1111 356 

2 13T12S814775 0.029 1.17 0.021 9.933 0.41 WU 16.41 2.10 flit! Wit 312 

Ij 133125814775 0.929 1.17 0.109 2.033 0.47 10.95 16.49 2.10 Hitt Mit 342 

1_, 131125014775 9.1129 1.17 OAK 0,833 0.4710.86 4.49 2.12 38th Mt4 142 

I.i 101125144775 $.1129 1 17 2.11ID 9.M 4.4) mar. 14.19 :1.12 indi Atilt 342 

1-/ FF11251148E11 9.029 1-17 8.099 RAM 0.0 mai 14.19 7.19 Ittssttill. 342 

1 .j3X125114809 0.924 1.17 0,909 0-073 1,41 19.86 16.49 ..2.12..11633 tits, 342 

(1) SltFACE FINISH AS PER A21$ A 488 t NO 1. 

(2) 1101.1FACTU11128 PM8CESS: EAF-ASM-LRF-CONCAST: 

(3) SAMPLE DIRECTION - TRANSVERSE 

(4) MATERIAL O3LUTIOl1 AMEALED AT TEMPERATURE 1151-11110:DEDNEP CEMI1SRADi MD POLLUED DY iiITER DUCENDIG. 

(5) TOL. FOR NIDTH AND LENOIR AB PER JIMDAL STAROAADJ etiN, OAM, LE116TH t148M1i, -4)N 
16) CERTIFICATION COI CHEMICAL AND MECHANICAL ESTINS BASIS. 

".."! 

A4ct: tats :al Properlie$ 
1 Y.9)..71.0$ 111S- ..4: i-fardoel.: 

(t4a) 14n4; "r." 8.,04 
.. 

29; sa a 168 

593 Ut Si 163 

271 Dics si 

271 ,41 Li: -1S6 

;274:1/4..541 (0 154 

22 5:1 EA lt,t. 

271 5:1 64 11:6 

27t 54! 60 156 

/IQ 

o(triw mAtArtal speciroculitm and has boor. louno to moot trio roquiroments. 

Form No, OA D/35$ IlpAfa+;;; 
: 01.10.2003 . 

(a) We hereby cortIfy that the material VMS rr Ant:fact II: 4, sari ,tad. tested In:pa:too occontzneo 

(b) Tbstingand Certification in abcordanco with requIremanta of SN.10294 Clause- 3.1t+ 

T6021717 TEB 1600 W96 c111,13 99N3 183dX2 
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MALNAD .f GA10.04197491 

: .... 
Fostoty : 36-A, Shimop Dhschirvithi Industrial Ana, Machmahaill 577 222. Shimuia &mkt ; CASTINGS 

Phone : 0811246141, 46143 Fax ; 00914112-46142 E-mail : maeptemenharnatin Web Site : www.muhaulcasting.s.com 

F:DC:14/R02 
TEST CERTIFICATE 

CUSTOMER: M/S EXPERT ENGINEERING ENTERPRISER 
KARNATAKA 

CER REP.: 

MATERIAL SPECIFICATION ASTM A49 4M- 00 Or a4 CW-12M14 

T.C. No. s 

DXTE 

HEAT No. : 

14281 

20-4UH-03 

SRAM, 

CUSTOMER SPECIFICATION : HEAT DATE s 7R/05 /n103 

HEAT TREATMENT :SOLUTION ANNEALED AT 1185 DEG.C.SOAKED FOR 7HOUR5 AND THEN RAPID 

AIRCOOLED. 

CHEMICAL COMPOSITION % 

FElement C Mn Si P S Hi Cr Mn V FR W. 

imam --- -- -- -- --- --- 15.50e 14.00A .200 .4.500 3.250 

Maximum .120 1.000 1.000 .040 .030 --- 17.500 18.000 .40 7.500 5.250 

Actual 
.841 .447 .569 .006 .e08 UAL 16.640 17.640 .277 5.650 4.3397 

MECHANICAL PROPERTIES 

1 YS 
KO.P1SQ.MM 

INS 
ICO.F7SQ NM 

ELONGATION 
0140 MM 

%REDUCTION 
IN AREA 

HA kONESS 
MN 

ISFND TEST 

VW 

IMPACT TEST 
0-SlIIT$ 

UN.114 50.4) 4.1e ,-- --- 
Minimum 

Maximum 
--- - - -- - --- 

Ar 39.846! 58.870 4.20G --- 246.004> 
.., . 

bRTAILS OP CASTINGS POURED oared quantify may not match with suppTy quantity) 

N3 DMX=PIION DRAWINONG QUANnTY 

910030 350 MM PV KGV BODY 1135001000 1 

910034 350 MM KGV DOOR(PLATE) 113500600 1 

910050 ..300 KGV GLAND J.,, 

e' 

(A4FC.:- 7.r) & VAR FIED 
A cc i:: :;?eiJ / li4 44 
F. I. C 
Date ! 0.S-- 07-'93 

REMARKS: 

Page 1 Of 1 

Certified that the material accost:metiers confirms to above material specification and =tomer roquimmxxm in Al aapads and the rcquintsnents of 1.1.6A Boiler Regulations. 

Foundry Idcatificatioo M 135 dt.10.0.4.2001 For MAKERS REPRESENTATIVE For MAKERS 

CBB Catific.ine No. 
30.06.2003 

Manila; Cr 

Quality 
Anunince 0kei SU//anr";) 

20:d 16021717 TEO I600 WOO &NO 99N3 12f3dX3 
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. G.A.Drawing of 
KNIFE EDGE GATE VALVE 
(Suitable For Actuator Mounting)' 

w 

w 

75 

APPROX 
N 

(CLOSE) 

0150 x 16 THICK 
UNTAPPED CIRCLE 
IN SS 316. 

Fxpert 

05 (STEM 036mm, DOUBLE 
START,RH THREADS, 2 TPI) 
(ACME SCREW THREADS) 

'E' TAP 
'F' NO. OF HOLES 
ON PCD 'G' 
BOTH SIDE 

DESIGN FEATURES AND MATERIALS 

NO DESCRIPTION MATERIAL 

01 BODY CF8M 

02 DOOR (GATE) CF8M / SS 316 

03 GLAND 
PACKING PTFE 

04 GLAND CF8M 

05 SPINDLE SS 316 . 
06 YOKE SS 316 

07 SEALING RING PTFE 

#VALVE TO OPEN CLOCKWISE. 

NOTE: 
1. AS CONTINUOUS IMPROVEMENT IN DESIGN PROCESS 

THE DIMENSIONS MENTIONEO HERE ARE SUBJECTED 
TO CHANGE 

2. TESTING STANDARDS AS PER MSS SP81. 
3. FLANGE DRILLING AS PER AS2129 TABLE V. 

06 

04 

-- 03 

02 

VIEW AT X 

DIMENSIONS sizes in mm 

NOMINAL SIZES 300 

A 76 

E 20 

F 12 

G 406 

N 731 

CUSTOMER NAME : ITW TECHFLOW, 3/29 COLLINSVALE ST, ROCKLEA OLD. 

: PO. NO - 15749 DT 19.07.2004. 

Mfd by : EXPERT ENGINEERING ENTERPRISES 
C-13,UDYAMBAG,BELGAUM - 590 008. 
KARNTAKA,INDIA. 
Ph.:91-0831-244209012440377 Fax: 91-0831-2442091 
www.expertvalves.corrt exoertOsa nc harnetin ...... _____.. 

Drawing No. 

01G30001E 

Revision No. 

01 
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G.A.Drawing of 
KNIFE EDGE GATE VALVE 
(Suitable For Actuator Mounting) 

OB x 16 THICK 
./ UNTAPPED CIRCLE 

/ IN SS 316. \ 

APPROX 
N 

(CLOSE) 

fm 

'E' TAP 
'F' NO. OF HOLES 
ON PCD 'OG' 
BOTH SIDE 

II 
".4 III V.,: 

DESIGN FEATURES AND MATERIALS 

NO DESCRIPTION MATERIAL 

01 BODY CF8M 

02 DOOR (GATE) CF8M / SS 316 

03 GLAND 
PACKING PTFE 

04 GLAND CF8M 

05 SPINDLE SS 316 

06 YOKE SS 316 

07 SEALING RING PTFE 

NOTE: 
1. AS CONTINUOUS IMPROVEMENT IN DESIGN PROCESS 

THE DIMENSIONS MENTIONED HERE ARE SUBJECTED 
TO CHANGE. 

2. TESTING STANDARDS AS PER MSS SP-81. 
3. FLANGE DRILLING AS PER AS2129 TABLE' . 

Txpert 

05 (STEM-036rfirnDOUBLE 
START,RH THREADS, 2 TPI) 
(ACME SCREW THREADS) 

06 

04 

02 

01 

VIEW AT X 

DIMENSIONS sizes in mm 

NOMINAL SIZES 300 600 

A 76 114 

B 150 175 

E 20 27 

F 12 16 

G 406 756 

N 731 1372 

P 75 125 

#VALVE TO OPEN CLOCKWISE. 

TOP PLATE WILL HAVE CENTRE 

BORE OF 038mm. 

CUSTOMER NAME :ITVV TECHFLOW, 3/29 COLLINSVALE ST, ROCKLEA OLD: 

REF.: PO. NO - 15749 DT 19.07.2004. 

NMI by : EXPERT ENGINEERING ENTERPRISES 
C-13,UDYAMBAG,BELGAUM - 590 008. 
KARNTAKA,INDIA. 
Ph.:91-0831-244209012440377 Fax: 91-0831-2442091 
www uperivalves.corri ext. ertOsancharnetirk, 

Drawing No. 

01 G300/60001E 

Revision No. 

00 
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G.A.Drawing of 
KNIFE EDGE GATE VALVE 
(Manualy operated) 

a 
w 
0 
0 
0 

Ei3-- 

' 6 
w 
0 
w 

CO NOTE: 

- OB - 

APPROX I 

N 

(CLOSE 

Expert 

-08 

- 07 

06 

- 05 

---- 04 

___ 03 09 _ 

'E' TAP 
'F' NO. OF HOLES 
ON PCD 'G' 
BOTH SIDE 

DESIGN FEATURES AND MATERIALS 

NO DESCRIPTION MATERIAL 

01 BODY CF8M . ..f. 

02 DOOR (GATE) CF8M / SS 316 

03 GLAND 
PACKING PTFE 

04 GLAND CF8M 

05 SPINDLE SS 316 

06 YOKE SS 316 

07 YOKE SLEEVE GUN METAL 

08 HAND WHEEL MILD STEEL 

09 SEALING RING PTFE 

#VALVE TO OPEN CLOCKWISE. 

Z 1. AS CONTINUOUS IMPROVEMENT IN DESIGN PROCESS 
THE DIMENSIONS MENTIONED HERE ARE SUBJECTED 
TO CHANGE. 

2. TESTING STANDARDS AS PER MSS SP-81. 0 3. FLANGE DRILLING AS PER AS2129 TABLE 1Y. 

02 

01 

VIEW AT X 

DIMENSIONS sizes in mm 

NOMINAL SIZES 600 

A 114 

B 508 

E 27 

F 16 

G 756 

N 1425 

CUSTOMER NAME : ITW TECHFLOW, 3/29 COLLINSVALE ST, ROCKLEA OLD. 

REF.: PO. NO - 15749 DT 19.07.2004. 

Mfd by : EXPERT ENGINEERING ENTERPRISES 
C-13.1.1DYAMBAG,BELGAUM - 590 008. 
KARNTAKA,INDIA. 
P h.:91-0831-2442090/2440377 Fax: 91-0831-2442091 
www.expertvalves.com <Ina ertPsancharnetin 

Drawing No. 

01G600010 

Revision No. 

00 
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IOU 1111111I MI MU 

WO 

DOBBIE DICO WA 

YEAR 

300MM DI 

CLASS 21 

700 

APPROVED FOR 

MANUFACTURE 

TYPICAL ARRANGEMENT 
SIGNED DATE 

AND BODY MARKIRGS 

Approved 300 
MVI 

REFLUX VALVE CNI/ C1 WEIGHT 

& LIMIT SWITCH CLASS 21 

Drawing No. o. 

RV300/7 

I trl IIA/ El 1 Thn Ilnhhic, Flinn 11/Intnr 13.11 
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300mm REFLUX VALVE SPECIFICATIONS 

No PART MATERIAL STANDARD 

AS1831 

GRADE 

AS 500-7 1 BODY DUCTILE IRON 

2 COVER DUCTILE IRON AS1831 AS 500-7 
3 BOLTS GALV. CARBON STEEL AS1252 HIGH STRENGTH STRUCTURAL 

3 BOLT ALTERNATIVE STAINLESS STEEL AS2837 304 OR 316 

4 BLANKING. PLUG DR BRASS 

STAINLESS STEEL 

BS1256 

AS2837 

352 

316 OR 416 5 FLAP SPINDLE 

6 SEATING RING GUNMETAL AS1565 C81600 
7 FLAP GUNMETAL AS1565 C83600 
8 HINGE GUNMETAL AS1565 C83600 
9 HINGE SPINDLE STAINLESS STEEL AS2837 316 OR 416 

10 GASKET RUBBER AS4020 X83683 
11 SPINDLE BUSH GUNMETAL OR DR BRASS AS1565 C83600 

12 WASHER STAINLESS STEEL AS2837 316 OR 304 
13 SPLIT PIN STAINLESS STEEL AS2837 316 OR 304 

14 GLAND NUT GUNMETAL AS1565 C83600 
15 BLEED PLUG DR BRASS AS3688 352 

16 LEVER ARM (IF REQ'D) STRUCTURAL STEEL AS3679 250 
17 COUNTERWEIGHT (IF REQ'D) GREY CAST IRON AS1830 TAO 
18 LIMIT SWITCH (IF REQ'D) AS SPECIFIED 

19 CAM (IF REQ'D) STAINLESS STEEL AS2837 316 OR 304 

A.S. FLANGE SPECIFICATIONS 

VALVE FLANGE FLANGE FACE/FACE LENGTH MIN WALL No. BOLT BOLT HOLE BOLT HOLE 

CLASS DIAM. THICKNESS LENGTH TOL.+/- THICKNESS HOLES DIAM. P.C.D. 

16 455 30 700 2 23 12 22 406 

3S 490 38 700 2 23 16 26 438 

REV DATE DRN TITLE: 

0.0 26.10.00 300MM REFLUX VALVE 

04.05.02 MIKE H SPECIFICATIONS 0.1 

1.0 21.01.04 MIKE H 

DRAWING No. 

RV300/1 
REV. 1." 

Tf ir nrtnnir rtr-rrn " r11.. 11.1, A & 1 M1 
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655 

11111 III ISHII 

DOBBIE DICO WA 

2002 

>-> 
375MM DI 

CLASS 35 

APPROVED FOR 

MANUFACTURE 13/05/0 

/ / 
SIGNED DATE 

TITLE: 375MM 

REFLUX VALVE FREE ACTING 

(LASS 35 

DRAWING No. 

RV375/16 

THE nnRRILAIrn MFTEPin Phi 1 H (IA/ A 1 
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n 

375mm REFLUX VALVE SPECIFICATIONS 

No PART MATERIAL STANDARD GRADE 

1 BODY DUCTILE IRON AS1831 AS 500-7 
2 COVER DUCTILE IRON AS1831 AS 500-7 
3 BOLTS GALV. CARBON STEEL AS1252 HIGH STRENGTH STRUCTURAL 

3 BOLT ALTERNATIVE STAINLESS STEEL AS2837 304 OR 316 

4 BLANKING PLUG OR BRASS AS3688 352 

5 FLAP SPINDLE STAINLESS STEEL AS2837 316 OR 416 

6 SEATING RING GUNMETAL AS1565 C83600 

7 FLAP GUNMETAL AS1565 C83600 

8 HINGE GUNMETAL AS1565 C83600 

9 HINGE SPINDLE STAINLESS STEEL AS2837 316 OR 416 

10 GASKET RUBBER AS4020 XB 3683 

11 SPINDLE BUSH GUNMETAL OR DR BRASS AS1565 C83600 

12 WASHER STAINLESS STEEL AS2837 316 OR 304 

13 SPLIT PIN STAINLESS STEEL AS2837 316 OR 304 

14 GLAND NUT GUNMETAL AS1565 C83600 

15 BLEED PLUG DR BRASS AS3688 352 

16 LEVER ARM (IF REQ'D) STRUCTURAL STEEL AS)679 250 

17 COUNTERWEIGHT (IF REQ'D) GREY CAST IRON AS1830 T220 

18 LIMIT SWITCH (IF REQ'D) AS SPECIFIED 

19 CAM (IF REQ'D) STAINLESS STEEL AS2837 316 OR 304 

A.S. FLANGE SPECIFICATIONS 

VALVE FLANGE FLANGE FACE/FACE LENGTH MIN WALL No. BOLT BOLT HOLE BOLT HOLE I 

CLASS DIAM. THICKNESS LENGTH TOL.+/- THICKNESS HOLES DIAM. P.C.D. 

16 550 33 820 2 X 12 26 495 

35 580 42 820 2 X 16 30 521 

.^%t er A I I 

REV DATE APPD 

00 76/10/00 

04/05/02 

TITLE: 335MM 

REFLUX VALVE SPECIFICATIONS 

DRAWING No. 

PV375/1 

TI-IF .1 MFTFR In Pht 1 frl RAI A \ 
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psaii 

Pressure: 20-1000KPA 
Voltage: 24V O(: 

ttica 
Flow Control 

1.685 

Backflow 
Systems 

Tyco Flow Control Pacific Pt;' Ltd 
ABN 83 000 922 690 
1189 Kingsford Smith Drive 
Eagle Farm OLD 4009 

Phone. (07)-3260-2555 
Fax: (07) 3260 2142 
Web: www.tycoflowcontrol.com.au 

SEE OTHER SIDE FOR INSTALLATION DIAGRAM 

REDUCED PRESSURE ZONE DEVICE, DOUBLE CHECK VALVE 
& DETECTOR ASSEMBLY INSTALLATION PROCEDURES 

** *WARP ENG*** 

The RP03 and DC03 valves have certain installation requirements as set down by the National Plumbing Code 
AS3500.1.2-1998 Water Supply - Acceptable Solutions, AS2845.1-1998 Water Supply - Mechanical Backflow 
Prevention Devices and Tyco Backflow System's own recommended Installation Procedures. 

Warranty will be void if installation instructions are not followed. There is also the 
distinct possibility that the relevant Plumbing Authority will not approve the installation if 
not completed as per instructions. 

'PIPEWORK MUST BE FLUSHED THOROUGHLY BEFORE INSTALLATION*** 

a) Resilient seated isolating valves must be installed immediately upstream and downstream of the device as 
per the drawing. 

b) A strainer with element perforations no larger than 1.6mm (15, 20 & 25mm), 3.25mm (32mm, 40mm & 
50mm) and 4.6mm (65mm, 80mm, 100mm, 150mm, 200mm, 250mm & 300mm) shall be installed between 
the upstream isolating valve and the device as per the drawing. 

c) DC03's can be installed in either the horizontal or vertical position. We recommend that the RPZ's be 
installed horizontally. 

d) The device shall be easily accessible for testing and replacement, ie. with fittings to comply with 
AS3500.1.2:1998. 

e) . The assembly shall not be subject to freezing. 

f") NOT TO BE INSTALLED IN SITUATIONS WHERE TEMPERATURE IS ABOVE 90° C. 

NOTE 

o A strainer is not required in a fire service; 
o Additional unions are not required for Tyco Backflow valves. 

TESTING INFORMATION 

Periodic testing of once a year is required to check the correct operation of the valve and to indicate the possible 
need for service. Only certified Backflow Testers, who have completed your States' relevant course, may carry out 
this procedure. 
Exchange Units and Repair Kits are available from Tyco Backflow Systems. 

"MAKING FLOW CONTROL EASIER" 
I/O BF RPO3 / DC03 / 00 Vagc I u r2 

t a I 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 304 of 391



MAINTENANCE INSTRUCTIONS FOR FLUSHING DEVICE'S 

Reduced Pressure Zone Device 
1) Open Test tap's (1,2 & 3) one Si a time for a perioci of 1 minute each, simultaneously opening and closing 

2) Open isolating valve ;2) and allow full floi-47 
3) Shut isolating valve (1). 
4) Open test tap's (1 & 2) together and allow device to relieve. 
5) Shut test tap's (1 & 2), open isolating valve (1). 

6) Repeat steps 3,4 & 5 several times. (if necessary) 

,,--ISOLATION Valve 1 

0-11, 

INLET 

Line Strainer 
Air Gap 

Test Taps 2 

;41 "-._ 

ISOLATION Valve 2 

:"4--111--:L----rttr)-li--05'(7---i i OUTLET 
. -II. Nit-- t-- , 

I MANNI ' rst i i 1 Vi...% 
"---N 

' . i istwAL, 

--47:71,r73,- - 

OPTIONAL: Relief Port Tundish 
DRAIN to WASTE --- 

vt" 4/"V GROUND LEVEL. 

TYPICAL ARRANGEMENT FOR REDUCED PRESSURE ZONE DEVICES. 

MINIMUM 
300nim 

Double Check Valve 
1) Open test tap's (1,2 & 3) one at a time for a period of 1 minute each, simultaneously opening and closing 

isolation valve (2). 
2) Open isolating valve (2) and allow full flow. 
3) Repeat if necessary several times. 

1 
Test Taps 2 

i 11.. I irrilW! ,--11 ; . .. _ 

,-ISOLATION Valve 2 
ri--d 

.-ISOLATION Valve 1 

i i a- =-;, i 6 1 ,, . 

, ei_.4- ._ / , L 

,_,,:--,,__,,_ ._....22.._,..... , , r , OUTLET 

1,11, 1 lb i avepsr.-?,.z; 
nii,Wi` i ! > i--',7 i -r7------ 

. 

, 

.----1--..K___i_r-_,..._p: ,., .7,-_,_4._._ ( --......; ) ! ; a __--Cill-'7--2-17-=---------- 
,...;-. -. T---__=--.---. 

INLET /;..1:,, ,p Ly__IL.2_._.) c) 
... 

Line Strainer -------- 

TYPICAL ARRANGEMENT FOR DOUBLE CHECK VALVE. 

Reduced. Pressure Detector Assembly 
Flushing procedure SAME as RPZD above 

INLET OUTLET 

.E7 

. 

C7.710.Efft-, 

Double Check Detector Assembly 
Flushing procedure SAME as DCV above 

Li 

Test Taps ,_,__Tfirgra, 
--- 

Main Valve-. 

By-Pass Assembly 

1-43E-Mar--AD 

1 r p 1 .) 
db 1 r\--- 

Air Gap MINIMUM 
330mm ! 

OPTIONAL: 
Relief Port Tundish 

----- DRAIN TO WASTE 
i.:,;;-.7 GROUND LEVEL. 

TYPICAL ARRANGEMENT FOR DETECTOR ASSEMBLY'S 

I/O BF R.F03 / DC03 / OC; 
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tzioa 
',4-7/ovi, Control 

Eackflow 
Systems 

Tv:.c Flow ::2'ontro: Pacific Pik Ltd 
f7,-. 00f. 92:1 c3.9f 

7 i B.c. !.;In-Lsiorc, 
."---aole Fern- 400:ci 

?nano: 325( 2555 
(D-: 395C, 

Web: www..I..7o/iowcontrol.corn.au 

SEE OTHER -.EDE FOR II4ETALLLTION DIZLizrzm 

REDUCED.PRESSURE ZONE DEVICE..DOUBLE CHECK VALVE Se..DETEECTOR 
ASSEMBLY INSTALLATION PROCEDURES 

"*WARNING*** 

The RPZ and DCV valves have certain installation requireMents as set down by the National 
Plumbing Code AS3500.1.2-199E: Water Supply - Acceptable Solutions, AS2,345.1-1998 Water 
Supply - Mechanical Backflow Prevention Devices and . Tyco Backflow System's own 
recommended Installation Procedures. 

If these instructions are not followed then warranty will not be-given by Tyco Backflow Systems. 
There is also the distinct possibility that the installation will not be approved by the relevant 
Plumbing Authority. 

trr'c:31- IMPORTANT - FLUSH PIPEWORK THOROUGHLY PRIOR TO INSTALLATION- 

a) Resilient seated isolating valves must be installed immediately upstream and 
downstream of the device as per the drawing. 

b) A strainer With element perforations no larger the 1.6mm (15, 20 & 25mm), 31-25mm 
(32mm, 40mm & 50mm) and 4.6mm (65mm, 80mm, 100rrirri, 150mm, 200mm, 250mm & 
300mm) shall be installed between the upstream isolating valve and the device .as per 
the drawing. 

c) DCV's can be installed in either the horizontal or vertical position. We recommend that 
the R PZ's be installed horizontally. 

d) The device shall be easily accessible for testing and replacement, ie. with fittings to 
comply with AS3500.1.2:1998. 

e) The assembly=shall not be subject to freezing. 

f) NOT TO BE INSTALLED IN SITUATIONS WHERE TEMPERATUR.E IS ABOVE 90° C. 

NOTE 
A strainer is not required in afire service;.. 
Additional unions are not required for Tyao 6ackflow. ( ValvteC) valves. 

TESTING INFORMATION:, 

Periodic testing of once a year is required to check the correct operation of the valve and to 
!icte. the possible need for service. Only certified Backflow Testers, who have completed 

your States' relevant course, may carry out this procedure. Exchange Units and Repair Kits are 
available from original purchase outlet. 

"MAKENG FLOW oONTROL :EASE ER." 
BF / DCv 05 / 01 lorr,. I/O 

C 
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Maintenance Instructions For Flushing Device's 

Reduced Pressure Zone Device. 
A.Open Test Tap's (I,283) One at a Tine for a Period of I minute each. Simultaneously Opening and 

Closing Isolating Valve (2). 
B. Open Isolating Valve (2) and Al lo* Full Flo*. 
C. Shut Isolating Valve (I). 
D.Open Test Tap's (182) Together and Alto* Device to Relieve. 
E.Shut Test Tap's (182), Open Isolating Valve (1). 
F. Repent C,D&E_Several Times, ( IF Necessary ). 

INLET- 

ISOLATING VALVE 1. 

TEST TAP'S. 
1. 2. 3, 

ISOLATING VALVE 2. 

- OUTLET 

LINE STRAINER. MINIMUM 

30Orm. 
TUNDISH TO DRAIN. 

4, 4, 4/ 4, 47 GROUND LEVEL. if 
TYPICAL ARRANGEMENT FOR REDUCED PRESSURE ZONE DEVICES. 

Double Check Valve. 
&Open Test Tap's (1,20) One at a Time for a Period of I minute each, Simultaneously Opening and 

Closing Isolating Valve (2). 
&Open Isolating Valve (2) and Alto* Full Flo*. 
C.Repeat if Necessary Several Times. 

'INLE 

ISOLATING VALVE 1. 

TEST TAP'S. 

1. 2. 
ISOLATING VALVE 2. 

'1-71;g2tii; OUTLET 

LINE STRAINER. 

TYPICAL ARRANGEMENT FOR DOUBLE CHECK VALVE. 

Reduced Pressure Detector Assembly. Double Check Detector Assembly.. 

For Flushing Procedure 
SAME AS RPM above. 

Main Valve. 

INLET OUTLET 

Flo* Meter. 
Y-Strainer. 

TOP VIEW. 

By-Pass Assembly. 

Test Tap's I, 2. 3. 

TUNDISH TO DRAIN. 
RELIEF PORT .........67FREINT VIEW. 

MINIMUM 

300rirl. 

4, A/ 4, 47 4, 4, GROUND LEVEL. 
4, V 4, A/ 4, A/ 4, A/ 

TYPICAL ARRANGEMENT FOR DETECTOR ASSEMBLY'S 

For Flushing Procedure 
SAME AS DCV above. 

Isolating Valves. 

END VIEW. 

TOP VIEW. 

FRONT VIEW. 

VO BF RPZ / DCV Page 2 of 2. 
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C. 

iru -Tjpe Dismantling-Joint Dirnensibns....- 

Nominal 

N. A 

Size 

DPI. H 

Joint Dimensions 

ID x d 

100 30 126 400 175 104 x 16 

150 ....::. 40- 
200. 30 

05.--: 30 

250 30 

.3.99 30 

375 35 

.456 "95. 

500 40 

-- ' 6.00: 15'..- 

750 47 

CJs 35 

Nominal 
Size 

DPI 

100 30 

150 .30 

200 31 

125, 
250 34 

10: - -;'38 .' 

375 42 

459; 46:- 
500 49 

600 :Wit 
750 59 

Stud Details No. 

of Stud 

Studs Size B 

4 M16 340 10 

No. 

of 
Nuts 

-.:...:_:.-11; I....j(eitG . !: ,--It0,': .'..::.if!.0.3.0*.,,,..'..-.., :,-..:4 - - AT5t,:. :..; ..:00):: ,_:..- - Iv.. 
236 400. 175 208 x 16 8 M16 340 10 

. I le.i, ,........440fi.: 

290 400 

'463 
175 

. . ..06i,f-4. 
268 x 19 

-* 
8 

tiii5. . 

M20 

liiiy.: 
340 

It 
13 

343-' 

430 

460;-. 

600 

- I76'. 
260 

,.248c.13 

410 x 13 

12 

12 

k20 
M24 

340 

495 

13 

16 

`.511 '0.. 260. '5031e20. 12 'M24 495 16. 

564 600 260 555 x 20 16 M24 495 16 

- - '3i.:4' .tititil. -...041t; - '01f*20 'r-'-- .'10.. - - :-Wl - - :11*:- ' --- '10 
831 600 260 780 x 25 20 M30. 495 18 

M..k.:11 i'ijype Darthng'JottDinensIns . 

. 

Details Rubber No. Stud Joint Dimensions 
of Stud 

Studs Size. B 2 

126 - 400 175 104 x 16 8 M16 340 10 

.131. 400 . 0'5' . 15:5)(16- 12 M20 340 13 

236 400 175 x 16 12 M20 340 13 

- ....20-.... 

290 
::06;. 
500 

-.. :#11 .,:, 
220 

.206 

232 x-19 .. 

268 x 19 

... '..1I 

12 

:024." 

M24 

425 

425 
01.- 
16 

...i3W .-'.500 ":.- 0.4i.., : -,.:.;49&k19 .--: ..: . :fi.5 .. - .,.*4. .05. .15. 

430 600 260 *410 x 24 16 M27 495 16 

Stu 
564 

: 'OA- 
600 

:200,;- 
260 

" --, IOW* 
555 x 20 

, IC 
24 

M30 
M30 

46.* 
495 

.40' 
18 

(671' 

831 

700 , 

700 

. - *k. 
300 

. ..40!xl..-4.-- 

780 x 25 

-.'. ::& 
28 

U33 T. 

M33 

4..4.. 

595 

.46. 
20 

rfn 

5 

5 

5 

5 

5 

5 

5 

5 

15" 

5 

No. 

of 

Nuts 

5 

5 

5 
t. 

5 

-.5- 

5 

;.5' 

5 

5 

5 
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No. 

of 
I Nuts Z 

10 3 

13 3 

0: -0 

16 3 

16 3' 

16 3 

18 3 

18 3 

20 3 

20 3 

4,7. cit:g.V....rdral,4,44b.a':..::',2),:zpriVef: .... 

Inner Ring 

ExIttng 
Range 

Stud 

A 

71 
=an En. 

A Outer Ring 

.=:::.. Ill 11 . Mom- 

,Ciass'-. ,hrtist-Typd: ismantling Joint, trnensions-r--%:- 

Nominal 

Size 

DN 

Joint Dimensions 

I A H I I 

[Rubber] 

ID x d 

No. 

of 
I Studs 

Stud Details 

Stud 

Size 

100 30 126 104 x 16 4 M18 195 

'...154' .:* :'. :1...07.1;;;- ..; .. ; -;fit:5506' - .- 8 .016, los 
200 30 236 .206 x 16 8 M16 195 

AO' . -* . . . .:',.:- :: :. .. . -.:r21014. 8 :th-S Ifs' 
250 30 . 290 268 x 19 8 M20 195 

40.0 .:. ::311. ]....: .. :::*.0.):: ::-:-...;,..:A4.00-$: - -.1" ?.1,42-0 ..1-0:5: 

375 35 430 410x13 12 M24 275 

'40::. - :*l': - -::':*:::r,:r:6:11':::1:7:::::*:40***2,.-...:,:o.i,,....:::...,' ...,-.,Ktw ,.*:ofia, 
40 564 555 x 20 16 M24 275 .500 

'.0.0-0.: :461' ' '' .:VF-t:.-- ---- ..--16606~ - ---W.. - - !..00 - '' '275 -i-- -. 

750 47 ' 831 780 x 25 20 M30 275 

z 1 

No. 

of 

Nuts 

10 3 

10. 3 

10 3 

1"0 ; 3 

13 3 

10 3 

16 3 

4z- 
18 

'1',' 
18 

3 

3 

Crass 
- , 

H 

;,;" 
Dimensions 

Rubber] 

I ID x d 

No. 

of 

I Studs 

-S-- 

Stud Details Nominal 

Size 

DN I 

Joint Dimensions 

A 

Stud 

Size C 

100 30 126 104 x 16 8 M16 195 

100 ; Ocji. . IP, 454i.x10 
200. 31 206 x 16 12 M20 195 

25 34 

.236 

:-..::At.,-!*:..: .- '4001 .1:: - . ..tLirg* #.: 
250 34 290 268 x 19. 12 M24 275 

.6:00 - - ...lk ....- ., : : -Nwt :::: - .-.*01,36'; ?:1:0: I ' . 74.4 rs:. 
375 42 430 410 x 24 16 M27 275 

'AO iik-'' - . 6.1:f,' .. . i*i6.0e1`. M30' 275, 

500 . 49 564 555 x 20 24 M30 275 

100' 54 671. :660)c 20 24 ' M33 530 

750 59 831 780 x 25 28 M33 330 

Note: When non-thrust dismantling joints am used on non machined DI pipe spigots, the allowable operating pressure is 2100kPa 

opyfightbyy ycot nternatioila -t 
co,,Atzelites-evves:tfienent.tcittltu.1642prod et -3CifierAtOr13:WithOat-CCOCV;3_,_,-,NP,O,-= 
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4:res.pv- 
DismantIihgJounts 

ir,Parts1 ,I.s 

No. Description Material Standard 

1 Body (Thrust type only) Ductile Iron AS 1831-400/15 
.2 Thru4tRingalicifihr i314015- 
3 , Thrust Ring Outer Ductile Iron AS 1831-400115 

4. i8taiii3*!00orf 
5 

7 

Nut 

is* 
Rubber Ring 

Stainless steel 

iedij 10.00qaass, 
EPDM Ribber 

ASTM A276 316 

AS 1646 

-necifying Sece f 
Specifying a non-thrust type DN300 Class 16 dismantling Joint 

D1SJTLS'S 
s 1./0-014Vg.ke 

C- 
Name 

Type 

*NW 
n3/3/14 

Fastener Type 
SS - Stainless Steel 

Extra Information 
FC - Fusion Coated 
DI - Ductile Iron 

DICL - Ductile Iron Cement Lined 

IV: FC 

- 
isserwas:e 
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Arco 
Flow Control 

Flanged bellmouths are manufactured to AS/NZS 
2280 requirements. Flange dimensions comply with 
AS 4087. 

Tyco Water 

Al dimanx:rons stated aro H mm 
A.B.N. 75 067 415 745 

DN 

' 
imensionS": 

Nominal 
Size 

DN 

9110:?:ta 

b 

s":141,54yz.. 

Dimensions 

h 

100 200 152 

.P3 e. 62 is 
200 374 305 

ZiWeinA41t2=5',:Fte-Vjelag-Dati 
250 445 380 

375 755 525 

500 770 650 
,lao 

750 1250 845 

h 
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two 
C Flow Control 

Flanged fittings are manufactured to AS/NZS,2280. 
Range dimensions comply with AS 4087. 

Tyco Water 

Features 

Ductile Iron fittings for high 
strength and impact resistance 

Suitable for 'in ground' or 'above 
ground' applications 

Fittings can be encapsulated with 
a thermal bonded polymeric 
coating or cement lined and 
bitumen coated to suit local utility 
specifications. 

Self anchoring joints. No need for 
external anchorages. 

Integrally cast flanges on fittings. 

All flange dimensions comply with 
AS4087. 

Alternate flange dimensions 
available on request 

A.B.N. 75 087 415 745 

FP - 

ti 

General Application 

Flanged Fittings provide restrained 
non flexible joints in pipelines or 
within pipework arrangements and 
are commonly used in above ground 
applications such as pump stations 
and treatment plants. 

Technical Data 

Size Range: DN80 - DN750 
Allowable Operating Pressure: 
1600 or 3500 kPa 
Standards: 
AS/NZS 2280 - Ductile iron pressure 
pipes and fittings 
Certification: 
ProductMark Licence 
PRD/R61/0412/1 
Certified to AS 4020 - Suitable for 
contact with drinking water. 

Trt,t/ 
6-61i:Ustgrws rei-sP0635 

'7 
hange Noe theNa 
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r, Fftthsc 
_ 

-31/".... .., 
Class 6 ntegrawiange:;Din-fehs ions 

Nominal 1-Flange Dimensions] Bolting Details 

Size I Number 

ON D F P of Holes . V 

Fastener! 

Size 

F---- Neck Dimensions [-Thickness 

C H G T 

80 185 18 146 4 18 M16 106 100 8 18 3 

al-7911W7H9RESERVATAIRIMONIMar.642-52MEMOMBIESZTOMMITt " 150 - 280 23 235 8 18. M16 188 181 11 23 3 

7.43M.Mitia 
225 370 24 324 8 18 M16 275 263 19 24 3 

300 455 30 406 12 22 M20 354 349 28 30 4 

Sit itek-W.-eff.a."Wen9W-64? .003NAME4M 
450 640 33 584 12 26 M24 528 511 33 33 4 

-raftW--Ae 
600 825 42 756 16 30 MV 689 671 38 42 5 

-sltr 7-4C- 

:" 
ass'35.1nteoral-Flange:Dimension 

Nominal r Flange Dimensions] 
Size 

ON F 

Bolting Details 

Number 

P of Holes 

1 Neck Dimensions Thickness 
Fastener' 

V Size 

80 205 141 165 8 18 M16 110 100 11 22 3 

f _ , , , , c h - - 1 7 1 7 . . A t t o : 2 - - i t v - - , , , . . F i a - i 
FliMWiraite.Z5:it"'"idtAt'Vr*Kai.t.tt.'e:afAltrelP,A ...if=gf5:Ft.,&-.hr.7.1114,i9sVATY''Aigkf..47:"..74134'...,7:Z.P......... -4L-rialeAUT.ii 

150 305 232 260 12 22 M20 198 181 20 27 3 
rfacsal-inWEJayges:.,-urr.,M---iip-454kWiglr5:',,MEW7i-roF:2gFei 

225 405 324 356 12 26 M24 290 263 33 34 3 

irMEE-ItalrgesIgailieStrigri-JggittEMItas %5-12RADITZ12-1:4-Tat:t3M 
300 490 406 438 16 26 M24 376 349 38 38 4 

_ 4 5 0 
675 571 610 20 33 M30 542 511 48 46 4 

!1:44:01-iflaTZ.7- ..".,l-Kgfg*-7F63V-a5-rq-R-3frQ-VVSLi7NF::r,-:-;WtWO-',.i.V:-SW:Wqftqgr'c;:Rqi.rXfV;Erir&-XV-Tci-te-,Taigr4V,Zfiq 
:. 

600 850 739 781 24 36 M33 710 671 66 54 5 
--,-:..-- -,--Itta-FT--F-g-s.-7..r-vE,---,--,74-,-3,--7.----,.:-.----1,",=-77-6.--ar.------, =s:::-.,7.21.--F---,,ccp-1:-.*,...r-.-z-E.:?:^,-,i-arm7iqiii7---,--,,,..--1,,,.----,..,,,,mp.,-,2,f,,,f -7.:,--ATziri--- ., 11:4-izsokwjap.-- gi-,-.4,4_,,I.-,8138,,,, R-9...,"igiterii,14,:-..3.2m651ti,u.536,--..aro,rth:',..,AN7,g.z,--i---,83o.c.'--,- ,,,,-_,2,-"V.:=',"'-f.,,, - ,1,..:-...-,,,:,-;:)--_,--:1..-2-.....5,4_,,,:sz-r:--4f--,,,---..q-Leo.1..--.,..-?.L.-.1...i.sra4:--,---,-.,-;7,-." ,. - 41-1.4.e. r.. Nct2,,,,:74.=ta _P,:-.,2saut",,,,,m7;i-r.,,igaip. .;;;;Z:,,i,r. .-.P1-,,,c.;::tOgi 'INE:=:"zi 

4ipoja"yrs:glithy-T06,-163efriatiorfall:ter;ites5-f 
' Prlog Yd dos,9ns and SPOC1594:01 
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C. 

eci e . _ ..... 

Specifying a high pressure DN150 fusion coated flanged tee with a DN100 branch. 

Example :11.1i*-r0.t.'11)WZO 4r, 
"Ite"71 .!"4r.,raa 

Angle (if applicable) 

TEE 

`.."ttr,WITZW..%-WNIFig-pi7,1ffi'71,41-740,61WW-51 

TAN,' 
rpAt 

Type of Fitting 
TEE 

BEND 

TAPER 

CONN 

Specifying a 22.5 degree standard pressure DN100 cement lined, bitumen coated bend. 

Example IMOVI9Fgalgil 1,04 
;;;Afortimel 

Angle (if applicable) 

Ef..4 

F1 

%Mark 

22'k BEND 

ffm 

Type of Fitting 

TEE 

BEND 

TAPER 

CONN 

r4:1.13, leaAat.4 

Rft winaL,szia*: 

Yco' - etra > 
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two 
Flow Control 

Flanged bends are manufactured to AS/NZS 2280. 
Flange dimensions comply with AS 4087. 

Tyco Water 

cemensiOns staled we In pin 
A.B.N. 75 087 415 745 

Nominal 

Size 

DN a 

DN 

avrga wangi-40 

Dimension b 

GO° 45° ' 22W 11 V: 

80 8 140 229 140 140 125 
,,,,5,76.7,-1. tft- -,7iTixs7ftl,wf.t:-.1.,,T,vies,,4..-.1.,3-0.4112-4.g---,t-ce5ELF-,1,,:15.-F-5mikt4 

150 9' 190 279 190 190 190 -----m-....e--,..,-x-tssrviiwe47,.5-4.,"nt.gzr,mF.,ye-4,--si-i,i,ri.--a.--t-!: 
reMaTialiT'... ebilTa232.4.4qre.i's4t3t1-12H....2a" 3-iP1P 

225 10 229 330 229 229 229 

PrZ.....:srl'...---Art&"-,- '-fig;..,*14-410Mra57'..-e-12.1.graitaPIRESW-411,1.za 
300 11 305 406 305 305 305 

OWTAZitgiVESTEWEN.-4-=, ANSWX61-2 
450 13 

15 
. 

457 

610 

572 457 457 457 

610ss 
.c 
r 713` 

610 
g 

600 737 610 
r Fs-, mc, 9 si 

pypght.DY;TYpp:Intefilail6115113&:,-- 
it; 

, . A _.-rves tv-:changepracruct 
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tqco 
Flow Control 

fangetl,Duckfoa vBendss 

Flanged bends are manufactured to AS/NZS 2280. 
Flange dimensions comply with AS 4087. 

TyC® Water 

AU dimensions dated are hi met 
A.B.N. 75 087 415 745 

imensions-4Duckfoot en 
Nominal 

Size 
ON b 

Dimensions 

w h 

80 229 165 114 
.riel'Afi-ka;i7,0-MEt7;Fski7fic 
IftF.fizithut..v,...m.rTI.F,T44 ,...%-c 4-1-_,E4,9 ow,e,,,,,,,,,,,.-,---w.1-tt-- 1-70....:.0.W14_ Wiitialilali,..12?. 

...,,-,--.2.:5:Z:272_,_,Z--`,... 
150 279 190 165 

,.......,...,vs.,....,....aznr:,_. 
Pau 61 .akMi5:1A? ''eliTegit.:.44,54.7zaiir-Egaggek:A.,-- 

225 330 260 216 
IT.,17014"*"_,x14.....-.=-560, VEM -,*---1 --.--rt.:1-5oNs.,....*-:4-77-9.-ti-da..t. ...,mt..-..- 

300 406 345 260 

g's,W"tiV-7°"4-77.5-m--425 
450 572 500 356 

MraTirkrilf441162. chnsfri.- - -4" 

600 737 665 457 

Ir:Pos''Yeatides4etiX"-es--..iiiijrigtirira.Faha_Lrigg,ptodv-1.thairiGisis r:pecrfi..7atiorj..2op., . notice` 
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two 
C1 Flow Control 

Flanged tees are manufactured to AS/NZS 2280. 
Flange dimensions comply with AS 4087. 

Tyco Water 

h 

dn 

DN 

pmensi ©nsn Nees, 
T *-TA 

Ur: 

Size --11 
I Body Branch I 

DN dn 'a 

Dimensions 

al 

r- Nominal Size --I Dimensions 
I Body Branch I 

h L DN dn a al 

100 100 8 8 

150 150 9 9 

200 150 10 9 
4:N*W 

225 100 10 8 

178 

203 406 

241 484 

* 

254 508 
;q-t'Ist*g.M.7i-V.in.MIPItitkiaRAF-ff:q1r64,,IT:WEIT;f4i,Pit4"-"_,Att.e.`,Igln 

225 200 10 10 254 508 
ArnWrilicfaietit-5.024-11.1_,--,Wrmoz--1W7,.:64i 
..i-5,,..,,,......4........--... ..,,,,,,...p.w. ,.-&,,.,..,,,,_. ,,,...,.,.- .-_-...At.L,,,, b,..., 

250 100 10 8 267 534 
.-""A.W,.., OwL.r....%ta ,,m,..m. ,_ 7,tiic..... ..- Z-4,74.-Mr,6.....:_ruar-fmr=za..9...1 

10 267 534 
-,;--,,,--,,,v-w26".".if - rcli 

10 267 534 

250 200 10 
rg,"'''' 4.-4-."'W2 ..- " .i 

250 250 10 

ti:6"MSERWAIWAVE47461 
300 150 11 

300 225 11 

^Trve., 

300 300 11 

375 225 

M dimensions slated are In min 
PUN. 75 087 415 745 

12 

L 

375 

375 

250 12 10 356 738 

,MalWrieM17441-441W-Ar. 
375 12 12 368 738 

111;.M. --WrArAggitig.E.ASfate$_.ff:tragMae 
450 300 13 11 394 814 

le8R-4,+:TrA.41.digurki.:. 

450 450 13 13 406 814 

500 300 14 11 432 890 

lariv wraiwal, 
500 450 14 13 444 890 

Ff."86V. 41,.."5:17. 0.%0:L'- 
Y -.....,-.=.....-nP,15t.....q.,....01;_ nr.,.1-.7.:=Wi.. :-.':. 6., ....--,r3......,?0,1IF, 

6004....:m. 300 15 11 483 1016 

600 450 15 13 495 1016 
rfargalMrdpliWOtEgMali-g-CiiVFWA 

fA-E,.,.V3krei;e:',..-....4,', ig-,-,,v ...,...,, 
9 305 610 600 600 15 

18 

15 508 1016 

10 

11 

10 

305 

305 

356 

610 
61Q -yak 

610 

738 

750 375., 1000 

--, 
:: 

,,..,;;...,-.-.....,, 

.-- ,:. m. ='. °77. "..r....."..11:507.e.a."........1,.... . . . 

50 `450 ..... 

750 500 

750 750 

18 

18 

..,..,,,1,,L,,,,...7.y.rr645_,,:.,,z.m?.. 

_ Ti i",,!-4:-. '-fiip,'" 6§,,,p1.4.--- 

14 680 

18 725 

1160 

1450 

6:11 ti;4ChTmg4roViiasis.gfik-acid 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 325 of 391



tqco 
C Flow Control 

Flanged tapers are manufactured to AS/NZS 2280. 
Flange dimensions comply with AS 4087. 

C. 

Tyco Water 

DN DN 

dn 

imenst o n s (FL] 

r- Nominal Size --II Dimensions 

I Large Small II 
DN dn aD ad 

r- Nominal Size -- Dimensions 

I I Body Branch 

L DN dn 

100 80 8 8 165 
ri.opiaiiTqrt,u,w4Fm-'-',-0.1i,Imaq-cZgttg57,9, 7.4-1".Vaam 
&zlgA.BYR.RMEBYJMItz1=&,..Mlkinyi,45.4i26-24,_.raliM 

150 100 9 8 235 
F:aylreg,1.1651-gigVE-iffnige:14-14MrSITZIN 

200 150 10 9 248 
gwe-w-oFisM167,,,,,--4-71- ,V3Minfg7142LIWITA4l*Gmllr '3'"7440 
lealta...1?0-2.54:41.WIliNr-IlardtzairawilalMag20414.W.427-"Tifi:4 

225 150 10 9 311 
1;74-77:54,--;:-I.L.-twi;_twig-A.F.riu::=72,15.t..mr,..eggliA.,130,:rg-ZAV-1,0.-r-.73::. 
ist11.577. Lra,,F6'..atze.Le.4-r],,&201-...a.--.:24tt, 

250 100 100 10 8 495 

250 200 200 10 10 254 

va,AMEar..10, " 

300 100 11 8 629 
Zsmu- 

ra124ora---nnEug"*1"%573T3e-,,We' 

300 200 11 10 387 
ahT,!--=-Arig..-ww,,,glagazwen5WniWriflak-3-W3717741 

300 250 11 10 260 

Al cgmensions stated are in mm 

A.8.N. 75 087415 745 

aD ad L 

375 225 12 10 521 
L'IN-.4.31rgriregar-X.R-. !.,,,,,, !,-,114.,--.443ThM.41e,.70gAziWgial 
:.,-br,.., ...14-misiz....-.....1A..4&-silwg-ieLzarliAs-Antral.-1011141...ra,,,,.114:=&i. 

375 300 12 11 337 
IiMeargWv.tr56-MIrspin110041,0111.114:2Ittira- r...R. 
tv.1...ci,.47_....._.24emilk.a,........-.. ,Altra,-..EBraM.114p,...1,"41:13,15.3!ll70.--;*=crc, 

450 300 13 11 540 ,,,,,,-, ..,.,....1,4,.7.4,!.,.w).-5.1.Dg,..---..zr-4.-.."0,F., .--i...... -...r...E.K.....;,),,b4,-kizs- -,-0. 
M0---n144",q(51,..1..k.fiPi.":1-.....Thz.,,,, ;-.-Ap., fe,,,,"AZ4, ....,1-.:356.-.....14,1, 

.. . . 

500 250 14 10 787 
piliTtgq:41t04.0075t0-244143.4agiiPaWliit 

500 375 14 12 483 
ta.-*"-Egoil-,,Fa,arraff,W37i-Farteg-nrY43-0-5041 
lz -..__<.,' -3G.s.----4=7.d....,z,...,,siglam....5k. it?..-.E.Fm__ g -Alt' ,a1-41..,..4B54.7._! 

600 300 15 11 934 
rn""-317tIls- -----.-,,, al Mitkgr7.4...:41/41(kwp-ai . itigfrAv 

600 450 15 13 572 

i'gra., 0"/".,altra 7 -, a',Fat.nVaXt.TEFA:KZN-VkWW ,,,,,,,-...r-..,..,:..,-.........=...,:ou_-,---..._tora,..g.i.,-,,,,,,..............m.,,....,-..-.1-:. .. 

750 '375 18 12 1180 
Qi9711:COgraliMiretLVizeili,111*.60.-;l:;!';': 

750 500 18 14 885 

LT50ZEir--.01 ritillrleTgATIPI:47.04a140T2- 

*Copyrightby,Typo:Intein4ifiSnaUlt 
ic1ie 
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0900 
v.:\ Adapter Series 

International 
NO Es 

4.44 
Go N-0.40 

- 

i3o0ea 
Spo-P1 

CoatviA 

stso04. 

C 

AUSTRALIAN CATALOGUE 
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UNI-FLANGE DESIGN ELEMENTS 
The design ofilte-UnizElattge Adapter is really quite simple. 

We took the best features of three different products and combined 
them into-one fitting. 

The.FLANGE is made of ductile iron: 
tougher andstrongerthan the conventional 
grey iron threaded flange. Impact resistant, 
die:flange also resists breakage when bolts 
are over -lightened. 

The-GASKET is the standard AWWA 
mechanical joint gasket which has been in 
use Ibr over 40 years. 

The RESTRAINT is provided by a set 
screw locking device similar to that used 
in mechanical joint restrainer glands. 
This principle has been in use throughout 
the world, in lieu of concrete thrust blocks 
and other restraining devices. for more 
than 40 years. 
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AUSTRALIAN STANDARD AS 2129 / AS 4087 
Technical Data and Availability 

SETSCREW 
Manufactured from AIS1 4140 
steel. Tensile 1310 MPa. Heat 
treated and zinc plated. Stainless 
steel (AISI 410) and "Unitorque" 
set screws also available. 

FLANGE 
Manufactured from ductile iron in 
OCCOrt.10OCe with ASTM A536. 
Drilling and O.D. in accordance with 
ati ::1:9;.1641,87 

Pipe 0. D's shown in tables art to the 
following standards. 

Steel 50 mm In 150 min 
Steel 200 mm and abort 
Iron all sizes 

cAsKgr 
Standard gasket supplied with the 
Uni-Flange .Adapter Flange is SBR 
(BunaaS). Suitable for water and 
wastewater, and most moderate 
chemicals. Thmperature range 
-54° to 100°C. 

- AS 1074 

-B 36.10 - AS 22130 

Table C / Class 16 Series 470 

Other gaskets available include: 
EPDM. CR. NER, FPM. 

RECOMMENDED SET 
SCREW TORQUE 
50. 100 nun 

150 - 375 min 
400 - 600 mm 

95 -Nm 
125 Nm 
160 Nm 

RECOMMENDED MAXIMUM WORKING & TEST PRESSURES 
AS4087Class 16 / AS2129. Table C. E. 

Size Working Pressure Test Pressure (Hydrostatic) 
Restraining 

50 - 300 mm 1.600 kPa 3.000 kPa 
350 - 600 mm 1,000 kPa 1.400 kPa 

Non-Restraining 
50 -600131M 1.600 kPa 3.000 kPa 

Note.: Restraining - where Uni-flange is used lo.restrain pipe or fitting. 

Noni. 
Pipe 

Size 

Steel 
Pipe 

0.0. 

Cast Iron 
Pipe 

O.D. 

A B BC D 
Bolt. 
Hole 

Dia. 

No. 
Dolts 

Set 
Screw 

Size 

Wgt. 

APPN3' 
(K8s) 

Pan No, 
Steel Pipe 

Part NO. 
lore Pipe 

50 60.3 - 150 51 114 25 18 4 q x 1 
7 

2 470-S-050 - 
. 65 76.1 - 165 51 1"7 27 18 4 9, x I 3 470-5-065 - 

80 88.9 96.5 1155 51 146 27 18 4 9, x 1 3 477-5-080 470-C-080 
MO 114.3 121.9 215 54 178 27 18 4 V, x I 4 470.s.100 470 -C. Leo 

150 165.1 1773 280 60 235 27 IS 8 V, x 14, 6 470-5-150 470-C-130 

200 219.1 232.2 335 64 292 27 18 8 V, x Pi. 9 470-S-200 470-C-200 
225 - 259.1 370 64 324 27 01 8 '1, x I./, I I - 470-C-325 

250 273.0 286.0 405 64 356 27 22 8 V. x IV, 13 470 -5.250 4;0 -C-250 

300 323.9 345A 455 67 ' 406- 30 ' 22 12 NI x P7.. - IS - 470-S -300 470 -C -300 

350 355.6 - 525 70 470 35 26 12 V, x IV., 24 470-5-350 - 
375 - 4262 . 550 73 495 35 26 12 'I, x IV. 24 - 470-C-375 

400 406.5 - 580 83 521 40 26 1: V, x 2 30 470-5-400 - 
450 4573) 507.0 640 86 584 40 26 :2 V. x 2 30 470.8.450 470-C-450 
500 5080 560.0 2)5 89 641 45 26 16 '/, x 2 40 470-5-500 470-C-500 
600 610.0 667.0 825 92 756 48 30 16 'I, x 2 50 470-5-600 470-0-600 

Table E Series 474 
ALSO AVAILABLE ON 80TH 'C' & 'E'). TO SUIT THE FOLLOWING PIPE OD'S 
750mm NB - 1611:3mm 300mm NB - 337.0mm 375nun Ng -419:0mm 

Nom. 
Pipe 

Size 

Steel 
Pipe 

0.0. 

Cast Iron 
Pipe 

O.D. 

A B BC D 
Bob 
Hale 

Dia. 

No. 
Bolls 

Set 
Screw 

Sire 

Vtl. 
Appmx. pprox. 

(Kle.) 

Part No 
steel Pipe 

Part No. 

50 60.3 - 150 51 114 2.5 . 18 4 9, x I 
, 474-5-050 - 

65 76.1 - 165 51 127 27 18 4 '/, x 1 3 474-5-065 - 
80 85.9 96.5 185 51 146 27 18 4 v.. x 1 31 474-5-080 474-C-080 

100 114.3 121.9 215 54 178 27 IS 8 9, x 1 4 474-5-100 474-C400 
150 165.1 177.3 2813 60 . 235 27 22 8 V. x P1, 6 474-S-150 474C-150 

200 219.1 232.2 335 64 292 27 22 8 V, x, 1v, 0 474.5.200 474-C-2C0 
225 - 259.1 370 6 4 324 27 22 12 '1, x IV, I I - 474C-225 
250 273.0 2860 405 64 356 27 22 12 v, x Pi, 13 474 -S -250 474-C230 
300 323.9 3454 455 67 406 30 26 12 V, x IV, 15 474-5-300 474-C-300 
350 355.6 - - 525 7/ 470 35 26 12 9, x 14, 24 474-S -350 - 
375 - 426.2 550 73 493 35 26 12 n, x Pk, 24 - 474-C-375 
400 406.5 - 580 83 521 40 26 12 '1, x 2 30 474-S-400 - 
450 457.0 .507.0 640 86 584 40 26 16 V, x 2 30 474-5-450 474-C-450 
500 508.0 5600 705 89 641 43 26 16 'I, x 2 40 474.5-500 474-C-500 
600 610.0 667.0 825 92 756 48 33 16 9, x 2 50 474-5-600 474-C-600 

Ditriension; in mil imeters (except set rem w size) 
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UNI-FLANGE ASSEMBLY INSTRUCTIONS 

1. Pipe end should. be cut square and be free of burrs. Clean the plain end of the pipe. Thoroughly lubricate the pipe and 
gasket with a soap based pipe lubricant. Slide the flange onto the pipe with the gasket cavity facing the end of the 
pipe. Slide the lubricated gasket over the pipe end, ivitb the tapered end facing the gasket cavity in the flange. (No 
gasket is necessary or should be used to seal the flange faces). 

2. Slide the flange forward until the gasket is evenly sealed in the flange cavity, with the leading edge of the gasket 
flush with the end-of the pipe. (The end of the pips should butt against the facing flange, it cannot be more than 
6mm from the facing flange). Hand tighten the set screws against the pipe surface. 

3. Using conventional flange bolts, mate the Uni-flange to the standard flange. Be sure to evenly tighten the holts 
alternately on opposite sides. (Use the star method like tightening the lug nuts on a car wheel). Do not over-tighten 
the flange bolts. It is not necessary to bring the Uni-flange Adapter to a face to face contact with the standard flange. 
A gap of approximately 3mm between the flanges is normal. 

4. Snug down all the set screws evenly. 'Tighten in an alternating manner (star method) to the torque values specified. 
Use of a torque wrench is required. 

DEFLECTION 

Noni. 
Pipe . 

Size 
(mm) 

Maximum 
Angle 

0006.0 

Deflection 
MM! 

Length 

50 4° -02' 387 

65 3° -56' 377 

80 3° -50' 368 

100 3° -44' 358 

ISO 3° -36' 345 

200 3' -20' 320 

225 3° -15' 312 

250 3 ° -13' 308 

300 2° -35' 232 

350 2° -20' 224 

375 2° -10' 208 

400 2° -05* 200 

450 r -00' 192 

500 1° -56' 185 

600 1 ° -37' 155 

THRUST RESTRAINT 
Nom. 
Pipe 
Size 

(nun) 

Set Screw 
Torque 
(iira) 

Working 
Pressure 

Max. 
(kPa) 

Thrust at 
Working 
Pressure 

(Kgs) 

Unl-flatrge 
Thrust 

Restraint 
(Kgs) 

SO 05 1.600 .354 6.000 

65 95 1.600 554 6,000 

80 95 1.600 630 6.000 

100 95 1.600 1.184 6.000 

150 123 1.600 2.853 16.000 

200 125 1.600 5.140 16.000 

225 125 1.600 6.505 36.000 

250 125 1.600 8.160 16.000 

300 125 1.600 12.111 74.001) 

350 125 1.000 9.096 24.000 

375 125 1.000 12.090 24.000 

400 160 1.000 12.049 33.000 

450 160 1.000 17216 33.000 

500 160 1.000 21.218 44.000 

600 160 1.000 30.376 44.000 
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UNI-FLANGE ADVANTAGES 

Job site fabrication using plain end pipe. 

Uni-Flan eliminates the problems of'pri-enginecred..prc- 
fabrientail piping systeins. Pipe sizing-need-not be so precise, 
because lengths can besot and made up 10 suit site 
requirements. MiSiakes in fabricinion or drawings can be 
easily recalled oh siie, instead of retying-on of site suppliers, 
machinists and Fabricators. 'DOWN TIME SAVINGS an 
considerable. 

Plain end pipe is considerably less expensive to use than 
threaded or flanged pipe. 

With the llni-Flunge Adapter Flun-Series. plain end pipe is 
all you need. And because pipe lengths can be cut and:made 
up in suit site requirements, cut-of may be utilized to cut 
down MI waste. 

Um-Flange has built-in end restraint. 

Built -in. so no tie rods. anchoring. or fixing is necessary. 

-lini.Flange allows a tk-tleei ion/flex ibil ity setting and an 
improved cutting tolerance. 

When installing the pipe. misalignment.ean often-be allowed 
liar by using the deflection setting incorporated in design 
of the Lint-Flange Adapter. There is an alkiWance or% in- 
lietween pipe-and ivatirig-flange. whithallOWs-forn loiter - 

der= of ect limey than mold be necessary with-rigithllang.ed 
s-ystem:. 

lini-Flange needs no special equipment fur iavall Lion. 

No threading or welding equipment is needed. 

Fast and easy installation without skilled labor. 

If you can use a wrench. you can use UM-flange. 

Eliminates bolt hole alignment problems. 

Uni-flange can be freely minted before bolt tightening; 
enabling easy bolt hole alignment. 

Eliminates ;Willi ninth restraining connections. 

Installations of water. svasiewater and sewage piping systems 
arc matte easier. on site. when the Uni-Flange method is 
applied. It's an all-in-one connection. 
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UN1FLANGE ADAPTER SERIES 

The -Uni-Flange Adapter Flange Series joins VUhVN, linings 
andsajuipment with integral flanged ends to plain end pipe. 
without the need of pipe end- preps mt ion. Absolutely no 
threading, welding, orgronving.is necessary. 

Designed outof necessity. the UM-Flange Adapter Flange 
Series virtually-el infioates the.grObletminhereld with pre- 
:fabricated. pre-enginetred pipe.. Numerous delays caused by 
inaceurute:dimensninal details and.the dependence on off-site 
suppliers is no longer a majorconeern when the UM-Flange 
Adapter Series is. utilized with watery wastewater and sewage 
piping systems. 

Tile working principle of the Uni-FlangeAclapter Flange is 
relatively simple. Slide the flange over plain end pipe and . 

follaw it with a standard mechanical john gasket. When the 
Uni-Flarrvo Adapter is brought to mate against an existing 
flange and the flange bolts tire tightened. a compression type 
seal is created against the mating flange and pipe surface. End 
restraint is provided when the set screws arc tightened. 

Our confidence in its performance has helped make the 
Uni-Flange Adapter one of the fastest gmwing ideas in the 
piping industry today. It is currently being used by most major 
Water Authorities and specified by many Consulting 
Engineers.throughout Australia. and has proven. through 
numerous field trials that it can exceed the capabilities of 
threaded flanges. welded flanges and II:tilted coupling 
adapters. 

MMBW and insurance Councitof Australia approved. 
Underwriterstaboratory Listed and Factory Mutual System 
Approved, the Uni-Flungc Adapter Flange is simply the best 
idea in piping since the flange. 

M.L.K. industries - 33 Forge Road, Mount Evelyn 379.6, Victoria, Australia 

For further information- Contact: 
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UNI-FLANGE. INSTALLATION INSTRUCTIONS 

1. Pipe end should be cut square and be free of burrs. Clean the plain end of the pipe. Thoroughly lubricate the pipe and 
gasket with a soap based pipe lubricant. Slide the flange onto the pipe with the gasket cavity facing the end ofthe pipe. 
Slide the lubricated gasket over thepipe end, with the taperedend facing the gasket cavity in the flange. (No other gasket 
isttecessary or should bausedto seal the'flange faces.) 

2: Slide.lite- flange-forward until the,gasket is.evenly seated in the-flange cavity, and the UrtHlange face is flush with the end 
of the pipe.. (The,end of the pipe Should"butt against-the.facing flange, it cannot. be more than 6inin :from the.facing 
flange). Hand tighten:the-set screws against The pipe surface. 

3. Using conventional ftange_bolts, mate the thi4Tange to-the standardflange. Be-sure to evenly-tighten the bolts alternately 
on opposite sides..(Us.e-the-star method like- tightertingthelug nuts on a ear wheel). Do not over-lighten the flange bolts. 
It is not necessary to bring:the Uni-flange Adapterto a face to face-contact with. theStitedard flange. A gap of 
approximately 3mm between-the:flanges:is:normal. 

4. Snug down all the set screws evenly. Tighten in an alternating manner (star method) to the torque values specified. Use of 
a torque wrench is recommended. 

Note: In installations where rapid or excessive surges may occur, or extreme-thrusts encountered (e.g. near pumps or 90° 
bends), Uni-flange engineers recommend the use of tie rods for additional thrust restraint 

- THRUST RESTRAINT 
Nom. 
Pipe 
Size 

(mm) 

Set Screw 
Torque 
(Nm) 

K9-Pipe 

Set Screw 
Torque 

(1`1110 

K12 /Steel:Pipe 

Working 
Pressure 

Max. 
(kPa) 

Thrust at 
Working 
Pressure 

(Kgs) 

'Uni-flange 
Thrust 

Restraint 
(Kgs) 

30 90 I ;600 354: 6;000 

65 90 J .600 554 6,000 

30 70 ' 90 1400 630 6,000 

100 70 90 1,600 1.181 6,000 

150 SO 110 1,600 2,845 16;000 

200 SO 110 1400 5.126 16,000 

225 80 120 1,600 6,487 16,000 

250 99 120 1,600 8,137 16.000 

300 90 120 1,600 12,077 24,000 

330 120 1,000 9.071 24,000 

375 90 120 1,000 12,057 24,000 

400 120 1,000 12,016 33.000 

450 120 160 1,000 17.168 J 33,000 

500 120 160 1.000 21.159 44,000 

600 120 160 1.000 30,291 44,000 

Note: Uni-flange thrust restraint figures are based on K12 /Steel Pipe set screw torques. 

DEFLECTION-- - - - 

Nom. 
Pipe 
Size 

(11171) 

Maximum 
Angle 

Deflection 

Deflection 
mmi 

Length 

50 4° 412' 387 

65 3 ° -56' 377 

80 3 ° -50' 368 

100 3 °-44' 358 

150 P -36' 345 

200 3 ° -20' 320 

223 3° -13' 312 

250 P -13' 308 

300 2° -35' 232 

330 r -20' 224 

375 r -10' 203 

400 r -05' 200 

450 2°-00' 1 

1 192 

500 I' -56' 185 

600 1 ° -37' 155 
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ITO 

Mc Berns Auto WellWasher TM 
(Australian Patent No. 655111) 

(International Patent Appl.No.PCT/AU00/00084) 

INSTALLATION INSTRUCTIONS for WALL MOUNT BRACKET 

Positioning of the device in the well can be critical to the effectiveness of the wash 
system. Configuration of wells can differ but, in general the Washer should be 
positioned in the clearest available space to ensure the rotating arms do not come in 
contact with guide rails, chains, probes, etc. 
The mounting bracket is designed to pivot back against the wall (see Figure 1) so as 

not to impede access when a pump needs to be removed. 

Having chosen the position, the mounting bracket is secured to the wall by means of 
four 12mm stainless steel DynaboltsTm. The bolt holes should be drilled 
approximately 1 metre above the normal high water line. 
If you need to use the bracket extension piece it should now be attached. The 
extension piece is not needed in all wells depending on diameter and internal 
configuration. If not used, save it for later installations when multiple extensions may 
be useful. 
Once the bracket is secured, the Washer head is inserted in 
the semi-circular clamp and the two locknuts tightened. 

Now attach the pivot chain to the lug near the Washer 
head and pass the chain through the "eye" nut which 
should be installed in the wall approx. 1 metre above the 
Washer. The chain then attaches to the chain retainer 
which is fixed to the lip of the well opening. 
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Now the water supply can be connected to the Washer head. You can use good 
quality 3/4" hose (not garden hose), poly, PVC, copper or whatever best suits your 
requirements. From our experience the hose method is easiest, as it can be simply 
dropped down the wall and secured out of harms way using electrical ties. 

The next step is to set the rotation speed by adjusting the spray buckets. By loosening 
the bolt which passes through each bucket, the nozzle housing can rotate through 360 
degrees (see Figure 2). The nozzles need to be pointing in opposite directions to cause 
the spray arms to rotate. Speed of rotation is affected by the angle at which the 
nozzles are set (Figure 3). Best results are obtained with slow rotation, but care must 
be taken to allow for drops in water pressure at times of peak water usagein the 
locality. A temporary drop in water, pressure can cause the Washer to stop turning if 
the initial speed is set too low. 

FIGURE 2 

Slow Rotation 

Fast Rotation 

FIGURE 3 

Now by twisting the nozzle buckets on the nipples which join them to the spray arms, 
the nozzles can be directed to wash the desired areas (Figure 4). 
Each nozzle gives a wide fan of spray. Usually, one would be directed to cover the 
well wall from high to low water line. The other can be directed at a sharper angle to 

2 
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hit the top of the pumps, probe/float switches, guide fails etc. 
The last task while in the well is to double check that all nuts have been tightened. 
Above ground you should have already installed an approved back-flow prevention 
device to the water supply line. Australian Standard specifies a Reduced Pressure 
Zone (RPZ) valve, and we recommend a 25mm model. Between this and the Washer 
a solenoid valve should be fitted in the water line. This solenoid is wired to the 
sewage pump control board so as to open when the pump turns on, and close when 
the pump stops. Thus the Washer operates as the well is being emptied 

THE WELL WASHER KIT CONTAINS: 
Rotating Washer Assembly 4 x 12mm SS Dynabolts 

Pivoting Mounting Bracket 5 metres SS Chain 
Installation Instructions "Eye" nut & SS Dynabolt 

Chain Retainer with 2 SS Dynabolts 
TO INSTALL YOU NEED TO PROCURE: 
Back flow prevention device. (Brand is your choice but we recommend 25mm size.) 
24volt AC Solenoid. (Brand and type is best chosen by your Electrician). 
Water conduit and connectors (water inlet for Washer head is 3/4" BSP male). 

240mm 

itimiumn.asimennatmememeg .. 

Flexible Hose 

---- 365mm -- 4 640mm 
Wall 
Well 

ESZ 

SUOrnm 

1233mm 

Pivoting Bracket 

Please note the dimensions above are a guide only. Slight variations may occur. 

McBerns Pty Ltd 
07 54467167 
PO Box 304 

Yandina Qld 4561 Australia 
www.autowellwashers.com 

©McBerns Pty Ltd April, 2004 

rif:71, 
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CORROSION PROTECTION SERVICES 
PTY LTD 

CPS Sewerage Lining System 

Corrosion Protection Services 
ABN: 71 092 514 666 

P 0 Box 1094 
Hervey Bay Qld 4655 

Ph: 07 4194 0400 
Fax: 07 4194 0500 

Mobile: 0407 940 409 (Sales) 
Mobile: 0438 940 400 (Accounts) 

Email: cpsozconnect.net 
www.corrosionprotection.com.au 
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CPS Sewerage Lining System 

1. Introduction to Products 

Corrosion Protection Services has utilised their system in many shires throughout 

Queensland:-The-CPS-Sewerage-Lining System-can-be-applied-to-both-new-and- existing 

surfaces in a sewerage environment to ensure corrosion resistant, prevent infiltration 

and extend the life span of valuable assets. Each site is assessed individually to 

ascertain its requirements and to ensure council requirements are met. Applications 

are corrosion resistant from the first seal coat through to the final top coat. 

To prevent corrosion to the concrete structure, our liner system is applied; the 

preparation work is extremely important for adhesion purposes. Should the product 

not correctly adhere, corrosion can reform. We believe structural integrity is also very 

important, hence the reason to rebuild the concrete structure to its original dimensions 

by applying a trowelable liner, rather than a thin liner over existing degeneration. 

Structures rehabilitated by CPS Systems have shown to be in "as new" state, years after 

initial rehabilitation works. The CPS System is a modified Epoxy base resin that allows 

100% control on gel times ensuring 100% chemical cross links, this also has a greater 

effect on adhesion properties. It is imperative to be able to get proper adhesion to 

ensure corrosion resistance. CPS Systems has 100% chemical resistance. 

The following guidelines explain the 'CPS Sewerage Lining system and the concept. 

Although there are many different applications/situations in the sewerage environment, 

the base concept remains the same. 

2. Applicability 

The structure is either water or grit blasted at a pressure of 3,000 psi depending on 

surface texture required to guarantee optimum adhesion. This removes any degraded 

contaminants from the concrete and ensures adequate adhesion of our product while 

also creating a porous texture allowing the prime coat to be absorbed. This is a very 

important step as if the surface is not correctly prepared, adhesion may be a problem. 

After blasting, the surface is dried and solvent washed to remove any contaminants, i.e. 

dust etc. 

CPS concrete primer sealer is then applied by roller, left to cure approx 1 hr, followed 

by a second coat also left to cure 1 hr, this may vary dependant upon weather 
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conditions. This primer system is a very thin product to allow penetration to concrete 

surface, to give us excellent adhesion of KL11 (Refer Appendix 11.1). The seal coat 

seals the structure to prevent any further degradation and prevent-the lining system 

coming into contact with various degenerative soils and substances. KL11 is then 

applied at thicknesses of up to 10 mm thick, dependant upon the amount of degradation 

and the thickness needed to restore the structure to its original dimensions, thus 

ensuring structural integrity. The cured surface is touched up to ensure an even finish. 

Two top coats are then applied, at a film thickness of 0.5 to 1 mm. This leaves a smooth 

non stick surface, assisting maintenance so contaminants flow through easily. 

Most local government entities or contractors that are involved in the sewerage 

industry can utilise the CPS Sewerage Lining System to protect and extend the life of 

their assets. The CPS Sewerage Lining system provides corrosion protection, structural 

integrity, reduced cleaning and maintenance costs and often by refurbishing, new 

upgrades may not be necessary. While replacement of the sewerage structure may be 

more cost effective in the short term, often once installation and other costs are taken 

into consideration, the CPS Sewerage Lining system is a more viable alternative. 

Concrete has a limited lifespan therefore needing further refurbishment works within a 

few years. The CPS Sewerage Lining system is also extremely viable where access is 

difficult. 

All products used by Corrosion Protection Seivices have been manufactured on our 

behalf by Scott Technology's Pty Ltd, Sydney. It is a unique product which can be 

applied at thicknesses up to 25 mm overhead without sagging. Technical support from 

Scott Technology is given, and a sample of each batch produced, is kept on site by them. 

Should any problem be discovered at a later date they can analyse this sample and 

advise of any problem in the product, together with solutions needed. The trowel 

system is made up of special fillers and is received by us as a base system. Prior to 

application we add a fine aggregate (crushed kiln dried sand) which gives us additional 

structural properties. 

Corrosive environments have proved to offer long term resistance in liquid and gas 

environments. They also have exceptional resistance to acid, alkaline, salt solutions and 

aqueous media. 
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3. Specification Drawings 

Specification drawings should be supplied by the initial contractor/construction 

company building the existing sewerage component to be lined. As there is no-change to 

the original structure, drawings are not provided by us. 

4. Material Specification 

KL II has been formulated for Corrosion Protection Services Pty Ltd after extensive 

consultation with polymer chemists and applications experts from Scott Technology Pty 

Ltd of Sydney, an independently owned company specialising in advanced resin 

technology for industrial applications. 

Corrosion Protection Services Pty Ltd has had extensive experience over the past five 

years in the relining of manholes, pumpstations, pipelines, storm water pipes and trade 

waste for a wide range of Queensland government departments including Wide Bay 

Water, Gold Coast Water, Burnett Shire, Caloundra Shire and Maryborough City 

Council. KL11 has a history of five years in the field in extreme corrosive gas 

environments and is a proven product. 

KL11 was developed to overcome the unforgiving processing nature of conventional 

epoxy resins out in the field and to increase longevity of the finished job in critical 

applications. The curing mechanism of the base resin is such that it exotherms after 

gelation, thereby allowing thicker build ups without the reduction in viscosity found 

with conventional epoxy systems which frequently leads to sagging and run offs as the 

material gels. Catalyst to resin ratios can be varied by the applicator to suit prevailing 

conditions, unlike epoxy systems which have critical mixing ratios and don't allow 

adjustments for the working environment. 

The KL11 base resin (a Bisphenol A (epoxy) based urethane vinyl ester) has been used 

extensively throughout the world over the past 40 years in applications requiring a 

combination of corrosion resistance, chemical resistance, UV stability and long life. 

Corrosion Protection Services Pty Ltd is very confident to use KLII in applications 

where a tough, long lasting chemical resistant lining is required. 
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attested to, by the attached letter (Appendix 113) from Michael Lever of Wide Bay 

Water. An internal audit has also been conducted by Wide Bay Water to ascertain the 

quality-of-product/workmanship: used-by-us- -Refer-Appendix-11.4-for-a-copy-of-Wide 

Bay Water Audit P14. 

8. Installation Instructions 

There are certain procedures that must be adhered to before the application of ELM 

Corrosion Protection Services is the only approved applicator of this product. 

9. Maintenance Instructions 

The CPS Lining system should be maintained by the routine maintenance guidelines 

already in place for the structure. The CPS Sewerage Lining system is smooth and easy 

to clean. 

10. Occupational Health & Safety 

Corrosion Protection Services has been involved in Manhole, Pump station and Grease 

Trap refurbishment works for the last five years. All on site employees are experienced 

in sewer and trade waste refurbishment and have a current confined space certificate. 

Workplace Health & Safety is a priority to our company and our employees, together 

with ensuring all necessary safety equipment is used. All Workplace Health & Safety 

guidelines and regulations are followed by staff of Corrosion Protection Services. We 

have a SITE MANAGEMENT PLAN (Refer Appendix 11.5) specifically adjusted for 

each individual site, this is used in conjunction with our WH&S POLICY (Refer 

Appendix 11.6), our HAZARDOUS SUBSTANCE MANAGEMENT PROCEDURE 

(Refer Appendix 11.7) and our CONFINED SPACE ENTRY PROCEDURE (Refer 

Appendix 11.8). All above documentation together with MSDS are held on site. 
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11. Appendices 
11.1 - Technical Data Sheet -. KL11 

TECHNICAL DATA SHEET 

USES 
KL 11 has been formulated to provide 
high_performance in. the _ 

refurbishment of sewer manholes, 
pump stations, treatment works and 
the repair of degraded and damaged 
concrete surfaces in other critical 
applications. MPa 95 after 7 days. 
KL 11 is also suitable for use with 
potable water. 

BENEFITS 
Outstanding corrosion resistance to a wide range 
of acids, alkalis, solvents and bleaches. 

Excellent combination of heat resistance, 
flexibility and elongation. KL 11 is not brittle like 
some other materials. 

Excellent l/V light resistance. 

Very robust curing characteristics. KL 11 is not 
` sensitive to mixing ratios out in the field. (Within 

welt established parameters). 

Offers the ability to adjust gel times on site to 
counter worker downtime due to weather 
conditions, without effecting quality of the cured 
material. 

KL 11 is based on Atlac resins which have been 
used in corrosion resistant environments for over 
40 years. 

Highly thixoptropic version can be applied in thick 
coats that will not sag during exotherm. 

6.-15 "kairibesqp 
Phone nii"2.r598.18; 

&Cs, 

9645.:p&voiisis. To Ot dr 4414' 
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KL 11 is based on Atlac resins which have over 40 years history in corrosion resistant applications 
throughout the world. 
The resin used is a bisphenol A vinylester which has excellent adhesion, corrosion resistance and 
mechanical properties combined with robust processing parameters which allow for wide range 
application techniques and conditions. 
The material also features excellent UV light resistance. 
The topcoat may be brushed or sprayed. 
The trowelling compound can be applied in thick coats and will not sag during the build up of 
exothermic heat Dried sand may be added to further increase viscosity. 

Chemical Concentration Suitable up to CC 

Acetic Acid 25% 95° 

Ammonium Hydroxide 
(aqueous Ammonia) 

20% 60° 

Black liquor (pulp mill) All 95° 

Saturated Chlorine water Saturated 80° 

Brine Saturated 95° 

Cane sugar Liquor All 80° 

Chlorine water Saturated 80° 

Detergents All 95° 

Diesel fuel 100% 80° 

Embalming Fluid 100% 45° 

Esters, fatty acid 100% 80° 

Ethyl Alcohol . 50% 50° 

Fuel oil 100% 95° 

Glycerine 100% 95° 

Hydrochloric acid 37% 45° 

Hydrogen peroxide 30% 40° 

Lactic acid All 95° 

Nitric Acid 50% 45° 

Oxalic acid Saturated 95° 

Phosphoric acid 80% 95° 

Sodium hydroxide 25% 65° 

All ll 90° 

Sulphuric acid 75% 40° 

lqic..'ft,.... _Nia..71441:" T''.:'-W. 
is;1.9zan:s-triourea.i> * 

< 0:,:eA le," te o 7 
t "DV olia,17:':'' I 

,98 -. : '' 

- E 
If rg ,. 

Hil v-A.,. 
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11.2 In House Quality Assurance Form 

Corrosion Protection Services 

Start Time: 

Workers Names: 
Date: 

Customer: 
Job Address: 
CPS Job No: 

Surface prep by: 
Prep Inspected 
by: 
Grit Blasted 
Pressure Washed 

I Sealed by: 

In House Quality-Assurance 
Finish Time: 

SURFACE PREPARATION 

Yes/No 

PSI 

APPLICATION OF SEAL COAT 

Batched by: 

15t Batch No: 15t Quantity: 

Checked by: 
2" Sealed by: 

Batched by: 

2" Batch No: 2" Quantity: 

Catalyst Batch 
No: 
Catalyst 
Amount: 

mis 

Inspected by: 

APPLICATION OF KL11 
Trowelled by: 

Batched by: 

Batch No: Quantity: 
Checked by: 

Catalyst Batch 
No: 
Catalyst 
Amount: 

mis 

Inspected by: 

APPLICATION OF CPS TOPCOAT 
151 Topcoated by: 

Batched by: 

lst Batch No: 1St Quantity: 

Checked by: 
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C 

Corrosion Protection Services 
em 

2.d Topcoated 
by: 
Batched by: 

rd Batch No: 1 rd Quantity: 

Catalyst Batch 
No: 
Catalyst 
Amount: 

mis 

Inspected by: 

Signed off by: 

113 Copy of Letter from Michael Lever - Wide Bay Water. 

This is available on hard copy only 
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Page 1 of 1 

John Bretz - file path to Sewer Rehab Panel RFP documentation 

From: John Bretz 

To: Lam, Ken 

Date: 23/05/2007 2:56 pm 

Subject: file path to Sewer Rehab Panel RFP documentation 

Ken, 

As discussed, please find attached an image of the file path to the current version of the RFP documentation 
for Sewer Rehabilitation. 

Please note that they are in the area under the pervue of our Contracts area. 

Kind regards, 

John 

tile://CADocuments%20and%20Settings\PMP1BW\Local%20Settings\Temp\GW100... 23/05/2007 
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PASTEL 
MANILLA 
DIVIDERS 

5 TAB A4 

Ref. No. 37000 
Made in China 

Distributed by ACCO Australia 

011 37000 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Coronation Drive Pump Station SP306 

Coronation Drive Pump Station SP306 

BCC Contract No. BW30079-02/03 

SUPPLIERS INDEX 

HVAC Queensland P/L 

Construction Contractor 

Mail: 
PO Box 201, 
Carole Park, 
OLD, 4300 

Office: 
101Cobalt Street, 
QLD 4300 

Telephone:(07) 3712 3400 
Fax: (07) 3712 3444 
Email: info@hvacqld.com 

Switchboard Manufacturer MPA Engineering 
3/22-24 Strathwyn Street, 
.Brendale Qld 4500 

Telephone: (07) 3811 0722 

VEGA 
PLICSCOM 

VEGA 
398 The Boulevard, 
Kirrawee, 
NSW 2232 
- - - 

Telephone: (02)9542 6662 

VEGA 
VEGABAR 64 

VEGA 
398 The Boulevard, 
Kirrawee, 
NSW 2232 . 

Telephone: (02)9542 6662 

VEGA 
VEGADIS 12 

VEGA 
398 The Boulevard, 
Kirrawee, 
NSW 2232 

Telephone: (02)9542 6662 

GRUNDFOS 
Submersible Water Pump . 

S2654BM2A513ZB49 
Serial Numbers: 182491, 182492 

Insulation 0 & Seal Oil Monitoring Device 
Model No. SAR12 
Part No. 96061602 

Grundfos 
2/68 Murdoch Circuit 
Acacia Ridge Qld 4110 

Telephone: (07) 3272 1980 

GRUNDFOS 
OCT1 Oil Condition Transmitter 

Grundfos 
- 2/68 Murdoch Circuit 
Acacia Ridge Qld 4110 ' 

Telephone: (07) 3272 1980 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Coronation Drive Pump Station SP306 

Coronation Drive Pump Station SP306 

BCC Contract No. BW30079-02/03 

EXPERT Engineering 
Knife Gate Valve 
Expert 600 KGV 

ITW Tech...Flow, 
3/29 Collinsvale Street, 
Rock lea QLD 4108 

Telephone: (07) 3277 0111 

AVK Gate Valves 
100 FBE 57/40 
150 FBE 57/40 . 

300 FBE 57/40 ' 

375 FBE 57/40 

ITW Tech Flow, 
3/29 Collinsvale Street, 
Rock lea QLD 4108 

Telephone: (07.) 3277 0111 

DOBBIE DICCO 
Reflux Valves 
Dobbie Dicco 300 Reflux Valves 
Dobbie Dicco 375 Reflux Valves 

ITW Tech Flow, 
3/29 Collinsvale Street, 
Rock lea QLD 4108 

Telephone: (07) 3277 0111 

TYCO Ductile Pipe and Fittings Tyco Water 
88 Fredrick Street, 
Northgate, . 

QLD 4013 

Telephone: (07) 3266 2255 

Uniflange Tyco Water 
88 Fredrick. Street, 
Northgate, 
QLD 4013 

Telephone: (07) 3266 2255 

Tyco Flow Control Pacific Pty Ltd 

RPZ Valve 
Model No. 25BW3 -CNBNT -6027 

ITW Tech Flow, 
3/29 Collinsvale Street, 
Rock lea QLD 4108 

Telephone: (07) 3277 0111 

NHP 
Electrical Components 

MPA Engineering ' 

3/22-24 Strathwyn Street, 
Brenda le Qld 4500 

Telephone: (07) 3811 0722 

GE FANUC Automation 
Series 90-30 PLC 

MPA Engineering 
3/22-24 Strathwyn Street, 
Brenda le Qld 4500 

Telephone: (07) 3811 0722 

Danfoss 
VFD Model No. 175Z3362 

MPA Engineering 
3/22-24 Strathwyn Street, 
Brenda le Qld 4500 

Telephone: (07) 3811 0722 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Coronation Drive Pump Station SP306 

Coronation Drive Pump Station SP306 

BCC Contract No. BW30079-02/03 

Erico 

Surge Filter, Surge Diverter 

MPA Engineering 
3/22-24 Strathwyn Street, 
Brenda le Qld 4500 

Model-No 7DSD 140-ISR-275 
Model No. TDF-10A-240V Telephone: (07) 3811 0722 

Matsushita Electric Works 
Electrical Components 

Hour Run Meter 

MPA Engineering 
3/22-24 Strathwyn Street, 
Brenda le Qld 4500 

Telephone: (07) 3811 0722 

Eriflex 
Flexible Bus Bar 

MPA Engineering 
3/22-24 Strathwyn Street, 
Brenda le Qld 4500 

Telephone: (07) 3811 0722 

Satec 
Electrical Components 

Powermeter C191HM 

MPA Engineering 
3/22-24 Strathwyn Street, 
Brenda le Qld 4500 

Telephone: (07) 3811 0722 

Power House 
24v Batteries 
AC/DC Battery Charger 

MPA Engineering 
3/22-24 Strathwyn Street, 
Brenda le Old 4500, . 

Telephone: (07) 3811 0722 

' 

Multitrode 
MTR, MTR-A 

Turks 
PO Box 681, 
Paddington, 
QLD 4064 

Telephone: (07) 3858 7230 

Wet Well Lining System 

Coating Details: KL11 

Corrosion Protection Services Pty.Ltd. 
PO Box 1094 
Harvey Bay , 

QLD 4655 

Telephone: (07) 4194 0400 

Mc Berns Pty Ltd. 

Wet Well Washer 

PO Box 304, 
Yandina, 
QLD 4561 

Telephone: (07) 5446 7167 
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-SA.e,p 

iftd 266W3-CNONI-50-,,:r 

PreseWre: ",0-1000KPA 

Voltage: 24V 0' 

lb8E.) 

tqca 
Flow Control 

Backflow 
Systems 

Tyco Flow Control Pacific Piy Ltd 
ABN 83 000 922 690 
1189 Kingsford Smith Drive 
Eagle Farm QLD 4009 

Phone. (07) 3260 2555 
Fax: (07) 3260 2142 
Web: www.tycoflowcontrol.corn.au 

SEE OTHER SIDE FOR INSTALLATION DIAGRAM 

REDUCED PRESSURE ZONE DEVICE, DOUBLE CHECK VALVE 
& DETECTOR ASSEMBLY INSTALLATION PROCEDURES 

*WARNENG*** 

The RP03 and DC03 valves have certain installation requirements as set down by the National Plumbing Code 
AS3500.1.2-1998 Water Supply - Acceptable Solutions, AS2845.1-1998 Water Supply - Mechanical Backflow 
Prevention Devices and Tyco Backflow System's own recommended Installation Procedures. 

Warranty will be void if installation instructions are not followed. There is also the 
distinct possibility that the relevant Plumbing Authority will not approve the installation if 
not completed as per instructions. 

***PIPEWORK MUST BE FLUSHED THOROUGHLY BEFORE INSTALLATION**.*_ _ 

a) Resilient seated isolating valves must be installed immediately upstream and downstream of the device as 
per the drawing. 

b) A strainer with element perforations no larger than 1.6mm (15, 20 & 25mm), 3.25mm. (32mm, 40mm & 
50mm) and 4.6mm (65mm, 80mm, 100mm, 150mm, 200mm, 250mm & 300mm) shall be installed between 
the upstream isolating valve and the device as per the drawing. 

c) DC03's can be installed in either the horizontal or vertical position. We recommend that the RPZ's be 
installed horizontally. 

d) The device shall be easily accessible for testing and replacement, ie. with fittings to comply with 
AS3500.1.2:1998. 

e) The assembly shall not be subject to freezing. 

f) NOT TO BE INSTALLED IN SITUATIONS WHERE TEMPERATURE IS ABOVE 90° C. 

NOTE 

o A strainer is not required in a fire service; 
o Additional unions are not required for Tyco Backflow valves. 

TESTING INFORMATION 

Periodic testing of once a year is required to check the correct operation of the valve and to indicate the possible 
need for service. Only certified Backflow Testers, who have completed your States' relevant course, may carry out 
this procedure. 
Exchange Units and Repair Kits are available from Tyco Backflow Systems. 

"MAKING FLOW CONTROL EASIER" 
I/O BF RP03 / DC03 / oo Fag,: i u 12 
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MAINTENANCE INSTRUCTIONS FOR FLUSHING DEVICE'S 

Reduced Pressure Zone Device 
1) Open Test tap's (1,2 & 3) one at a time for a period of 1 minute each, simultaneously opening and closing 

2) Open isolating valve (2) and alloy. full flow. 
3) Shut isolating valve (1). 
4) Open test tap's (1 & 2) together and allow device to relieve. 
5) Shut test tap's (1 & 2), open isolating valve (1). 

6) Repeat steps 3,4 E. 5 several times. (if necessary) 

ISOLATION Valve 

Tes,Taps 2 

j"-- l',31) Far 

° 
ink,. :1;;..i.7; 17i*/01 

F-1 
w 

, TWANI N 

=-= 
INLET 

Line Strainer 

"-ISOLATION Valve 2 

OUTLET 

taripL, 
r:t717:- - - 

1 Air Gap MINIMUM .,' __ 

OPTIONAL: Relief Pod Tundish 
1 

- 300mm 

DRAIN to WASTE --- ; :-. : . 
4'-' 4'1' 4' . 41-. 4" ' 4'" GROUND LEVEL. 

TYPICAL ARRANGEMENT FOR REDUCED PRESSURE ZONE DE-VICES. 

Double Check Valve 
1) Open test tap's (1,2 & 3) one at a time for a period of 1 minute each, simultaneously opening and closing 

isolation valve (2). 
2) Open isolating valve (2) and allow full flow. 
3) Repeat if necessary several times. 

1 Test Taps 2 

-ISOLATION Valve I r,--I 

7 1-4-1:- -- !WI- .-- 
-ISOLATION Valve 2 

-11 t - 1 

. q I. 
i ounp- i 

I 

lt.0) i ektigar.0 :itaalio.: 
, ( --.77.7 N , ; a .y_....4nr_i-k_..p: ,. 1-1jr.,..717---Tn-_,..t.-.--,...-...-_,I.- 

..--; ,---, .._.....--__._____. 
--- --- INLET 

Line Strainer --- 
TYPICAL ARRANGEMENT FOR DOUBLE CHECK VALVE. 

Reduced. Pressure Detector Assembly 
Flushing procedure SAME as RPZ_D above 

INLET -' 0-- OUTLET 

-gr 

... (FT _ 0_43, 

J-L - 

aria) 

By-Pass Assembly 

Double Check Detector Assembly 
Flushing procedure SAME as DCV above 

Main Valve- I 

iEt0 

1"="0,1 
; 0 

Test Taps ,--=igt_LT:( 

" AirGap OPTIONAL: MINIMUM 
390mm Relief Port Tundish 

DRAIN TO WASTE 

GROUND LEVEL. 

TYPICAL ARRANGEMENT FOR DETECTOR ASSEMBLY'S 

I/O BF R?03 / DC03 / 

IP-Vrt 
. 

;-a-7. 

k 
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1 

SEE OTHER SIDE FOR INSTALLATION DIAGFIm 1 

REDUCED PRESSURE ZONE DEVICE, DOUBLE CHECK VALVE & DETECTOR 
ASSEMBLY INSTALLATION PROCEDURES 

'WARNING" 
The RPZ and DCV. valves have certain installation requirements as set down by the National .-:5;s1 

Pfumbing Code AS3500.1.2-1998 Water Supply - Acceptable Solutions, AS2345.1-1998 Water 
Supply - Mechanical Backflow PreVention Devices and Tyco Backflow System's own 
recommended Installation Procedures. 

If these instructions are not followed then warranty will not'be,given by Tyco Back-flow Systems. 
There is also the distinct possibility that the installation will not be approved by the relevant 
Plumbing Authority. 

er'ST IMP_ORTANT - FLUSH PIPEWORK THOROUGHLY PRIOR TO INSTALL.ATION- 

a) Resilient seated isolating valves must be installed immediately upStream and 
downstream of the device as per the drawing. 

b) A strainer with element perforations no larger the 1.6mm (15, 20 & 25mm), 3:95mm 
(32mm, 40mm & 50mm) and 4.6mm (65mm, 80mm, 100rrirn, 150mm, 200mm, 250mm & 
300mm) shall be installed between the upstream isolating valve and the device .as per 
the drawing. 

c)- DCV's can be installed in either the horizontal or vertical position. We recommend that 
the RPZ's be installed horizontally. 

d) The device shall be easily accessible for testing and replacement, ie. with -fittings-to 
comp ly with AS3500.1.2:1998. 

e) The assembly;shall not be subject to freezing. 

f) NOT TO BE INSTALLED IN SITUATIONS WHERE TEMPERATUR.E IS ABOVE 90° C. 

NOTE 
A strainer is not required in a fire service; 

Additional unions are not required for Typo aackflow ( Valv-tec) valves. 

TESTING INFORMATION:, 

Periodic testing of once a year is required to check the correct operation of the valve and to 
IicalP the possible need for service. Only certified Backflow Testers, who have completed 

your States' relevant course, may carry out this procedure. Exchange Units and Repair Kits are 
availabl,=: from original purchase outlet. 

"MAKING FLOW CONTROL :EASIER" 
I/O BF RPZ DCV US / 01 r,,tz, 1 or::. 
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Maintenance Instructions For Flushing Device's 

Reduced Pressure Zone Device. 
A. Open Test Tap's (1,263) One at a Time for a Period of I minute each, Simultaneously Opening and 

Closing Isolating Valve (2). 
B. Open Isolating Valve (2) and Alio* Full Flo*. 
C. Shut Isolating Valve (I). 
D.Open Test Tap's (182) Together and Alto* Device to Relieve. 
E. Shut Test Top's (162), Open Isolating Valve (1). 
F. Repeat Steps C,D&E.Several Times, ( If Necessary ). 

TEST TAP'S. 
I. 2. 3. 

INLET- 

ISOLATING VALVE 1. ISOLATING VALVE 2. 

LINE STRAINER. 

TUNDISH TO DRAIN. 

- OUTLET 

MINIMUM 

300nri. 

V 
si, p .17 GROUND LEVEL. 

4, V 
TYPICAL ARRANGEMENT FOR REDUCED PRESSURE ZONE DEVICES. 

Double Check Valve. 
kElpen Test Tap's (1,211.3) One at a Time for a Period of 

Closing Isolating Valve (2). 
&Open Isolating Valve (2) and Allo* Full Flo*. 
C.Repeat if' Necessary Several Tines. 

ISOLATING VALVE 1. 

I minute each, Simultaneously Opening and 

ISOLATING VALVE 2. 

LINE STRAINER. 

TYPICAL ARRANGEMENT FOR DOUBLE CHECK VALVE. 

Reduced Pressure Detector Assembly. 

For Flushing Procedure 
SAME AS RPZD above. 

Main Valve. 

INLET OUTLET 

Flo* Meter. 
Y-Strainer. 

TOP. VIEW. 

By-Pass Assembly. 

Test Tap's 1, 2, 3. 

TUNDISH TO DRAIN. rl. 
RELIEF PORT ....YFRONT VIEW. 

300m 
MINIMUM 

4- 

4, V ,J, Ai ,J, :1, GROUND LEVEL. 
A/ 4, i/ 4, V 4, V 

TYPICAL ARRANGEMENT FOR DETECTOR ASSEMBLY'S 

Double Check Detector Assembly.. 

For Flushing Procedure 
SAME AS DCV above. 

Isolating Valves. 

END VIEW. 

TOP 'VIEW. 

FRONT VIEW. 

1/0 BF RPZ / DCV Page 2 of 2. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 4: Operation and Maintenance 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

O 
11. Operation) 

11.1. Operational Procedures 
The pump station normally operates with the Pump Station Selector Switch in Remote Auto 
mode. This enables the PLC to start and stop the pumps and vary the operating speed, in 
response to the wet well level. When the Pump Station Selector Switch is in Local, the pumps 
can be started or stopped by using the local Start/Stop push buttons mounted on the 
switchboard. If the Pump Station is selected to Remote Manual from the. Network Control 
Room Graphic Display at Cullen Avenue, the pumps can be started and stopped by the operator 
at Cullen Avenue. In all modes of operation the pumps will only be controlled by the PLC. 

Only one pump will operate at any time. 

When the wet well level reaches a predetermined level, the Duty Pump is started, provided it 
satisfies all the enabling conditions. 

11.1.1. Pump Station Control 
The pump station can operate in three modes as follows: 

Remote Auto Mode 
Remote Manual Mode 
Local Manual Mode___ 

These modes are selectable via a Local/Remote selector switch mounted on the switchboard, 
and a Remote Auto/Remote Manual software selection at Cullen Avenue. 

When Remote Auto is selected, the control of the pump station will be based on the current state 
of the sewage wet well level with the station operating on a duty/standby configuration. 

When Remote Manual is selected, the operators at Cullen Avenue can start and stop pumps 
from the Graphic Display. 

When the pump station is in Local Manual mode, the pumps can be started or stopped via the 
local start/stop pushbuttons mounted on the switchboard. (Note: the local controls are wired to 
the PLC and all modes of operations are via PLC only). 

11.1.2. Pump Duty Selection 
The Pump Duty Selection function will monitor the availability of both pumps on the site and 
control the rotation of the pumps. Only one pump is permitted to operate at any time. Under no 
circumstances shall the PLC permit two pumps to operate together. One pump shall be known 
as the "Duty Pump", the other pump shall be known as the "Standby Pump". Initially the pump 
duty shall be: 

Pump I Duty 
Pump 2 I Standby 

I Section adopted from Brisbane Water Document titled "Patrick Lane Functional Specifications". The section 
references in BOLD ITALICS are from the referred document. 
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SP 306 OPERATING AND MAINTENANCE MANUAL 
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Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

The pump duty shall rotate as follows: 
Pump 1 Standby 
Pum 2 Duty 

The duty rotation shall occur after each pump operation. The tables above define the two 
possible duty selections for the pump. Upon PLC power-up, pump 1 shall be the Duty Pump. If 
the operator requests the standby pump to operate, it shall become the Duty Pump and start if 
the start-up conditions described in section 3.3 are met. 

11.1.3. Pump Station Auto Remote Control 
When the Pump Station is in Remote Auto mode, the level in the Coronation Drive gravity 
sewer shall be monitored by the PLC. If the level in the Coronation Drive gravity sewer rises, 
above a preset SCADA adjustable level for a PLC adjustable time period, this shall indicate that 
the pump station is required to operate. This condition shall open the Inlet Knife Gate valve, 
which will allow sewage to flow from the gravity sewer into the wet well. 

Control of the pumps will be based on the wet well level with the pumps operating in a- 
Duty/Standby configuration. Under normal conditions, with the wet well rising and the wet well 
level si. nal valid, the site will operate in a level mode affected by a 
Proportional/Integral/Derivative (PID) Controller that will reside in the PLC. The pumps shall 
be controlled such that the pump station output for one pump shall be between approximately 20 
-1/sec (minimum) to approximately -150 1/sec (maximum): --- 

The wet well level set points will be as follows: 

-.2' IMIT-'1'."17...:451F.atva Ti-ia'-tir '''..d..Migla?:A74431!.;1'141V,..z.'E:?:z-a. 
,, 

Stop Duty Pump -3.16 mAHD 
-2.50 m mAHD Start Duty Pump 
-2.20 mAHD Set point 
-1.50 mAHD Start Duty Pump (Level Switch) 
"TBA by BW" mAHD Surcharge Imminent Alarm (Level Switch) 

The Coronation Drive gravity sewer level set points will be as follows: 

:6-ic:-q.--:miziP.:- -t'.- iiiitction 5agta? , -:.:Es, v, yfrot:1, _,.:"?..-t? ..,:lti,,,,,:: 

-4.12 mAHD Low Level - Close Inlet Knife Gate Valve 
I -2 50 mAHD X2.50 

. 
High Level - Open Inlet Knife Gate Valve 

mAHD -1.50 I -1 
1 . 

High Level (Level Switch) 

The duty pump will be requested to start at minimum speed (25 Hz, this speed will be a set 
constant and will be used in all Auto PLC controlled conditions as the pump minimum speed) 
when the wet well level exceeds the start Duty Pump level (-2.50 mAHD). The pump will then 
operate under PID control to maintain level at - 2.20mAHD. The pump speed shall be capable 
of varying from minimum speed of 25 Hz to deliver approximately 50 1/sec to maximum speed 
of 50Hz to deliver approximately 150 1/sec. The modulating PID control will continue until the 
Stop Duty Pump level (-3.16 mAHD) is reached. 
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The Duty Pump will continue to operate as described above. Should the wet well level fall 
below the Stop Duty Pump Set point (-3.16m) after a PLC adjustable time period, the Duty 
Pump shall ramp to minimum speed and stop. 

If the Duty Pump is not available for automatic operation, the standby pump shall operate in its 
place. 

If the surcharge imminent alarm input fails to clear within a time determined by the surcharge 
imminent active timer (initially set to 120 seconds) an alarm shall be generated and sent to the 
operators SCADA system. 

The PLC shall continuously monitor the level in the Coronation Drive gravity sewer. If the level 
in the gravity sewer falls below a SCADA adjustable level for a PLC adjustable time period, 
this shall indicate that the pump station is no longer required to operate. This shall start the well 
washing (as described in section 2.3) and after a SCADA adjustable time period of 20 minutes 
the Inlet Knife Gate Valve shall close. 

WET WELL LEVEL TRANSMITTER FAILURE 

In the event of a failure of the wet well level probe, the operating pump shall continue to operate 
at the last calculated speed. Should the Start Duty Pump Level Switch become active the Duty 
Pump shall start (if it is not already operating) and operate at full speed. The pump shall 
continue to operate until the level "falls "below the low-level switth, at which point the pump 
shall ramp to minimum speed and stop. 

PID CONTROLLER 

The PID controller shall be executed in the PLC. The set point, control terms (proportional, 
integral and derivative), Auto/Manual and manual output shall all be adjustable by technical 
staff only. A bumpless transfer shall be achieved in transferring from auto to manual or manual 
to auto. 

WELL WASHING 

When the pump station is no longer required to operate, a well washing sequence shall be 
executed. The washing solenoid valve shall open to spray fresh water on the well walls. This 
shall continue for a preset duration, adjustable from the SCADA. 

The washing sequence shall be monitored by an inline flow switch, located in the water supply 
line after the solenoid line. If water flow is not detected after a PLC adjustable time of 20 
seconds, a flow low alarm shall be raised. The washing sequence shall continue, even if the flow 
low alarm is active. If flow is detected after the well washing sequence is completed, after a 
PLC adjustable time of 20 seconds, a solenoid failed to close alarm shall be raised. 

INLET KNIFE GATE VALVE CONTROLS 

No actuator was installed for the Inlet Knife Gate Valve and hence it is manually operated. 
Under normal condition, the valve shall remain open at all times. This will allow the gravity 
sewer to be hydraulically linked with the pump station wet well. 
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WET WELL LEVEL TRANSMITTER FAILURE 

In the event-of a failure-of-the wet well level probe,the-operating-pump-shall-continue-to-operate 
at the last calculated speed. Should the Start Duty Pump Level Switch become active the Duty 
Pump shall start (if it is not already operating) and operate at full speed 

CORONATION DRIVE GRAVITY SEWER LEVEL TRANSMITTER FAILURE 

In the event of a failure of the Coronation Drive Gravity Sewer level probe, the knife gate valve 
will retain its current position. Should the Gravity Sewer High Level Switch become active, the 
knifegate valve will open (if it is not already open). The valve shall remain open and can be 
closed by the operator manually when the pump station is no longer required. 

11.1.4. Backup Power Supply 
The switchboard shall have a facility for connection of a portable standby generator. The 
transfer from normal supply to generator supply shall be via the manual transfer switch. The 
standard Brisbane Water RTU configuration shall provide battery backup to the RTU. 

11.2. Fault Protection and Rectification 
A brief description of each fault signal is given below: 

11.2.1. Pump Station Power Available 
-f - -a "Station-Power Failure'-'- signal (provided by Power Failure Relay - PFR) is-detected- from- 
the site, an alarm will be generated after a PLC adjustable time period has elapsed. This will 
make all pumps unavailable for PLC control. The alarm will be monitored at Cullen Avenue. 
The pumps shall become available if the power has been restored for a PLC adjustable time, 
initially 30 seconds (of sufficient duration for the VSD's to power up and be ready for 
operation). 

During a power failure period, all alarms from the drive controls shall be inhibited to prevent 
nuisance alarms. Level alarms shall continue to be monitored. 

11.2.2. Pump Thermal Overload Fault 
The pUmp thermal overload protection shall be incorporated in the pump VSD. If a thermal 
overload is detected by the VSD, the VSD warning signal to the PLC will be on and the VSD 
will keep running the pump at a reduced load. If the thermal overload exceeds a preset limit in 
the VSD, then the pump will be stopped by the VSD and the VSD Ready signal to the PLC will 
be off. This will make the pump unavailable for PLC control until the fault has cleared and the 
VSD has been reset (Refer to Pump VSD Fault in Section 3.2.5). 

11.2.3. Pump Thermistor Fault 
The motor thermistors will be wired to the VSD and the VSD will provide protection for the , 

pump motor. With station power available, the presence of a pump motor thermistor fault signal 
will cause the VSD to provide a Warning signal to the PLC and the VSD will keep running the 
pump at a reduced load. If the thermistor fault signal persists for more than a preset time (set in 
the VSD), then the pump will be stopped by the VSD and the VSD Ready signal to the PLC will 
be off. This will make the pump unavailable for PLC control until the fault has cleared and the 
VSD has been reset (Refer to Pump VSD Fault in Section 3.2.5). 
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11.2.4. Pump Bearing Thermistor Fault 
The lower bearing thermistor shall be connected to a thermistor relay to provide protection_for 
the pump bearings. 

With station power available, the presence of a bearing thermistor fault signal will cause the 
pump to stop. This will make the pump unavailable for operation until the fault has cleared by 
pressing the local reset pushbutton. 

11.2.5. Pump VSD Ready and In Auto Mode 
Each of the two sewage pumps at the Patrick Lane Pumping Station will be driven by its own 
VSD. The local control keypad for each VSD will be mounted on the switchboard. The 
following control functions are available on the keypad: 

When the VSD is selected to Local mode, the speed can be adjusted from the potentiometer 
located on the switchboard door. 
When the VSD is selected to Auto mode, it will be controlled via the remote signals coming 
to the VSD with all local control signals being inactive. 

The following VSD signals will be connected to the pump station PLC: 
"VSD Warning" PLC digital input signal: this signal will be on when the VSD is powered 
up and it detects one of the following listed faults: 
- Mains Imbalance. 
- Overvoltage-or Undervoltage: - 

- Inverter Overloaded. 
- Motor Thermal Overload. 
- Motor Thermistor Fault. 
- Overcurrent. 
When the VSD Warning signal is detected, the VSD will run the pump at a reduced load to 
let the motor recover and the fault to clear. If the fault does not clear within a time period set 
in the VSD, then the pump will be tripped by the VSD and the "VSD Ready" PLC input 
signal will be off. 
"VSD Ready" PLC digital input signal: this signal will be on when the VSD is powered up 
and the following conditions are not present: 
- One of the VSD Warning signals listed above has not tripped the pump. 
- One of the VSD essential faults has not been detected. The VSD Essential faults are: 

a) Earth Fault. 
b) Switch Mode Fault. 
c) Short Circuit. 
d) Auto-optimisation not OK. 
e) Heat-sink Temperature Too high. 
f) Motor Phase Failure. 
g) Inverter Fault. 

If any one of these essential faults is detected, the VSD will stop the pump and the "VSD 
Ready" PLC input signal will be off. 

"VSD Auto mode Selected" this signal will be on if the drive is selected to Auto on the 
keypad and is ready for remote control. 
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C. 

"VSD Running" this signal will be on when the drive is running. 
"VSD Running Speed" PLC analog input signal will provide 4-20mA VSD running Hz to 
the PLC 
When selected to Auto mode with the pump station mode selector switch in Remote, each 
Variable Speed Drive speed will be controlled via an analogue output from the PLC. The 
pump operating speed will be set by the PLC as explained in Section 2.4. 

A VSD will be available for PLC control if the "VSD Ready" and "VSD Auto Selected" signals 
are on. 

The pump "VSD Ready" fault will be unlatched and the pump will become available for PLC 
control if any of the following conditions are true: 
I. The pump VSD Ready fault condition is reset (VSD Ready PLC input signal active) and 

the local reset push-button is pressed. 
II. The pump VSD Ready fault condition is reset (VSD Ready PLC input signal active) and a 

reset is issued from Cullen Avenue. 
III.. The Pump VSD Ready reset delay timer times out. This will be indicated by the pump 

VSD Ready auto reset flag being active. 

When the pump VSD resets, the VSD Auto reset timer will start. The VSD Ready delay reset 
timer is used to allow a preset time to pass before unlatching the fault. 

-11:2.6.--Pump Stator Housing Water Detected - 

If water is detected in the pump stator housing, a "Pump Stator Housing Water Detected" alarm 
is generated after a PLC adjustable time period has elapsed. This will make the pump 
unavailable for PLC control. 

11.2.7. Pump VSD Fault Count Exceeded 
The maximum number of times a VSD Not Ready signal is permitted to trip and be re-set in any 
8 (eight) hour period shall be adjustable from the SCADA. The selection shall be 0, 1, 2 or 3 (eg 
if 0 is selected, the pump shall lockout on the first trip). If the fault count gets up to the selected 
limit, a fault count exceeded flag will be set. This will lockout the pump and will make it 
available for 'PLC control. The pump lockout will be cleared if one the following conditions is 
met: 
i) The local pump fault reset push-button is pressed. 
ii) The remote pump fault reset is issued form Cullen Avenue. 

11.2.8. Pump Emergency Stop 
There is one emergency stop push-button for each sewage pump, mounted on the switchboard. 
Upon detection of the operation of the Emergency Stop pushbutton via PLC digital input 
signals, the Pump Emergency Stop Flag will be latched on and the pump will be unavailable. If 
the station is in remote, the flag will remain latched on until the Emergency Stop pushbutton has 
been released and either the pump local reset pushbutton has been operated or the station is 
switched to local. If the station is in local the flag will remain latched on until the emergency 
stop pushbutton has been released. 

The emergency stop pushbutton shall be hard-wired to open the Isolating Contactor. 
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11.2.9. Pump Reflux Valve Failed 
The PLC will monitor the pump reflux valve microswitch digital input at all times. 

The reflux valve microswitch contact states will be as follows: 
Pump Stopped - Reflux Down and Reflux Microswitch Contact CLOSED. 
Pump Running - Reflux Up and Reflux Microswitch Contact OPEN. 

On pump startup, a PLC adjustable reflux microswitch timer of 30 second shall be started. If the 
reflux valve_fails to open within this time period, then the reflux valve fail to open flag will be 
latched on and the pump shall stop and become unavailable for PLC control. If a pump is 
running and the reflux valve closes, after a PLC adjustable 30 second delay, then the reflux 
valve fail to open flag, will be latched on and the pump shall stop and become unavailable for 
PLC control. 

The pump reflux valve fail to open fault will be unlatched if any of the following three 
conditions are true: 
i) The local pump reset pushbutton is pressed. 
ii) A reset from Cullen Avenue occurs. 
iii) The pump reflux fail to open delay reset timer times out. This will be indicated by the pump 

reflux fail to open fault auto reset flag being active. 

If a.pump- stops and the reflux valve fails to- close within a set -time- period; an- alarm -- ̀Pump -- 
Reflux Valve Closing Fault" will be generated. This condition will not cause the pump to 
become unavailable for PLC control. The closing fault will be cleared based on conditions i) 
and ii) above. 

11.2.10. Pump Reflux Valve Failed Count Exceeded 
The maximum number of times the reflux valve is permitted to trip in any 8 (eight) hour period 
is adjustable from the SCADA. The selection shall be 0, 1, 2 or 3 (eg if 0 is selected, the pump 
shall lockout on the first trip). If the fault count gets up to the selected limit, a fault count 
exceeded flag will be set. This will lockout the pump and will make it unavailable for PLC 
control. The pump lockout will be cleared if one the following conditions is met: 
i) ' The Local pump fault reset push-button is pressed. 
ii) The Remote pump Fault reset is issued from Cullen Avenue. 

11.3. Start Up and Shut Down Procedures 
A sewage pump is deemed to be available when there is power to the site, there are no failures 
or faults, and any fault counters have not exceeded the defined limits. 

An available pump is either running or can be started to run if the pump start conditions are met. 
If a pump becomes unavailable for PLC control, it will be stopped and prevented from starting 
until it becomes available again as detailed below. 

A pump will be available for PLC control if the following conditions are met: 
Pump Station Power Available 
Pump VSD is Ready 
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Pump VSD is in Auto Mode 
Pump Stator Housing Water Detected is Healthy 
Pump VSD Fault Count Exceeded is Healthy 
Pump Emergency Stop is Healthy 
Pump Reflux Valve Failed is Healthy 
Pump Reflux Valve Failed Count Exceeded is Healthy 

If any of these conditions are not met, then the pump is unavailable for PLC control and will not 
be able to be started automatically or locally via the local start push-button. 

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

The pump will start if all the following conditions are true: 
i) The pump is available for PLC control. 
ii) The pump is not locked out. 
iii) The pump is requested to run. 

The pump will stop if any of the following conditions are true: 
i) The pump is requested to stop. 
ii) The pump is no longer available for PLC control. 

When the pumping station is switched to local mode; any running pump will be stopped and the 
PLC will perform no automatic pump controls until the station is returned to remote. 

With the station in local, the pumps can be started via the "Start" pushbutton mounted on the 
switchboard. The pump will run until the "Stop" pushbutton is pressed. 

The start-up sequence for a pump will be executed in the following manner: 
Wet well level transmitter signal reaches pump start set point (for the pump in Remote 
mode) or pump Start push-button is pressed (for the pump is Local mode). 
Energise the VSD Run/Stop relay. The VSD starts at minimum running speed (25 Hz), the 
VSD running relay changes sate to indicate the pump is running. Set VSD rail to ramp timer 
at 30 secs delay (initially). 
Reflux Valve Limit Switch delay timer (0 - 30secs) is energised. 
If the Reflux Valve Limit Switch breaks before Reflux Valve Limit Switch delay timer 
expires, then the energised run relay remains energised. 
Pump running light on local panel is energised. 

The stop sequence for a pump will be executed in the following manner: 
Wet Well Level is at the pump stop set-point (for the pump in Remote mode) or the Pump 
Stop 
Pushbutton is pressed (for the pump in Local mode). 
De-energise VSD Run/stop relay, VSD deceleration is initiated. 
Start reflux timer (0 60secs) delay. 
Once the VSD has ramped down to 0Hz, the VSD running signal will be inactive. 
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Run light on local panel is de-energised. 

The Emergency Stop sequence for a pump will be executed in the following manner: 
MCC Emergency Stop pushbutton is pressed. 
This will open the pump isolating contactor 
De-energise VSD Run/stop relay. 
Run light on local panel is de-energised. 

11.4. Isolation and Restoration Procedures 
Refer to Brisbane Water Standard Isolation, Tag and Lockout procedure. 

12. Maintenance 

12.1. Preventive Maintenance 

12.1.1. SERIES 90 - PLC2 
Provided below is a suggested maintenance schedule. 

Item No Description . Schedule 
1 Safety ground and electrical Check Frequently 

---- - 

2 CPU Memory backup battery Replace annually or as appropriate for your 
application ' 

3 Option Module backup battery Replace.annually 
4 Ventilation At least monthly 
5 Mechanical tightness At least quarterly 
6 Enclosure Check annually 
7 Program Backup Initially after creating any application programs. 

Then any time a change is made to the program 

12.1.2. GRUNDFOS S2654BM2A513ZB49 PUMPS 
Pumps running under normal operation should be inspected every 2000 operation hours or at 
least once a year. If the pumped liquid is very muddy or sandy, the pump should be inspected 
every 1000 operating hours or every 6 months. 

The following points should be checked: 
Power consumption 
Oil level and oil condition 

2 To be read in conjunction with Section 13 of Series 90-30 PLC Installation and Hardware Manual - August-2002 
(Appendix 1) paying special attention to. Section 13.8: Preventive Maintenance Suggestions 
3 The Preventative Maintenance for the GRUNDFOS S2654BM2A513ZB49 pump is discussed in detail in Section 7 of 
GRUNDFOS Instructions Si, S2, S3, SA, SV 7.5 - 155kW (Appendix 5). Given here is only a summary, please ensure 
that the relevant section is read thoroughly before carrying out preventive maintenance. 
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When the pump is new or after replacement of the shaft seals, check the oil level after one 
week of operation. The oil becomes greyish white, like milk, if it contains water. This may 
be the result of a defective shaft seal. The oil should be changed if it contains water. 
Cable entry 
Make sure the cable entry is watertight and that the cables are not sharply bent or pinched. 
Impeller clearance 
Check the impeller clearance 
Pump parts 
Check the pump housing, etc. for possible wear. Replace defective parts. 
Ball Bearings 
Check the shaft for noisy or heavy operation (turn the shaft by hand). Replace defective ball 
bearings. 
A general overhaul of the pump is usually required in case of the defective ball bearings or 
poor motor function. 
The ball bearings must be replaced at least every 25,000 operating hours. 

Note: Out of consideration for the heat conducting ability, the pump should be cleaned on the 
outside at regular intervals. 

12.1.3. REDUCED PRESSURE ZONE (RPZ) VALVE4 
Periodic testing of once a year is required to check the correct operation of the valve and to 
indicate the possible 

12.2. - --Corrective Maintenance 
For corrective maintenance of each of the components please refer to the table below. 

Component Appendix Document Section 

1 Series 90-PLC Installation and Hardware 
Manual . 

P i 

13 PLC 

PLICSCOM 2 1 Operating Instructions - Indicating and 
adjustment module PLICSCOM 

Pressure 
Transmitter 
(VEGABAR 64) 

3 Operating Instructions VEGABAR 64 
4...20mA/HART 

8 

VEGADIS 12 4 Operation Instructions VEGADIS 12 5 

GRUNDFOS 
PUMPS 

5 GRUNDFOS Instructions Si, S2, S3, SA, 
SV 7.5-155kW 

7 -9 

Danfoss VSDs I 21 Operating Instructions VLT6000 HVAC Pages 128 -159 

4 Refer to Appendix 29 for maintenance instructions 
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0 12.3. List of Sub-contractor and Proprietary Equipment 

SUPPLIERS SUPPLIERS ITEM - - 

Civil 
Construction 

DESCRIPTION- 
NAiME .ADDRESS 

PO Box 12, 
Moffat Beach, 
QLD 4551 
(07) 5491 6811 
PO Box 1094, 
Hervey Bay, QLD 
4655 
(p 4194 0400 
88 Fredrick Street, 
Northgate, 
QLD 4013 
(07) 3266 2255 
68 Murdoch Cct, 
Acacia Ridge, 
QLD 4110 
(07) 3272 1980 

All civil works including 
construction of temporary wet well, 
valve pit, wet well platform 
removal, Site rehabilitation. 

Halloo 
Construction 

, 

Wet well 
linin g 

Lining of wet well 
Corrosion 

i Protection 
Services 

Pipe work 
All main pipework sizes from 
100NB to 375 NB 

Tyco Flow 
Control 

Dry well 
pumps 

Dry well pumps Grundfos 

Electrical 
Switchboard -- 

Electrical switchboard supply and 
-construction - -- -- - - 

MPA 
Engineering 

_1 

3/22-24 Strathwyn 
Street, Brendale, 
QLD 4500 
(07) 3881 0722 
3/22-24 Strathwyn 
Street, Brendale, 
QLD 4500 
(07) 3881 0722 

Variable Speed 
Drives 

Drives in switchboard 
manufactured by Danfoss 

MPA 
Engineering 

Pressure 
Transmitter 

Vegabar 64 pressure transmitter Vega 
Australia 

398 The Boulevarde, 
Kirrawee, 
NSW 2232 
(02) 9542 6662 

Level 
Transducer 

Vegawell 72 level transmitter 
Vega 
Australia 

As Above 

Multitrode 
level indicators 

Multitrode probe level sensors Multitrode 

Brisbane Technology 
Park, 18 Brandi Street, 
Eight Mile Plains, 
QLD 4113 
(07) 3340 7000 
3/29 Collinsvale 
Street,sRocklea, 
QLD 4108 
(07) 3277 0111 

Valves Gate valves, knife gate valves, 
reflux valves 

ITW 
Techflow 

SP306 -O &M MANUAL Rev: A Date: 29 Nov 05 Page: 12 of 14 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.5 to 2.12 OM Manual

Q-Pulse Id TMS1087 Active 10/12/2014 Page 384 of 391



BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 4: Operation and Maintenance 

Contract No.: BW.30079-02103 
M & E Fitout & Commissioning 

12.4. Recommended Spare Parts and Special Tools 

MODEL ' DESCRIPTION, 
24156260 Turbi-Tech 2000 Seal Change Pack 

QUANTITY 
I 1 

12.5. List of Manufacturer and Sup s lier Details 

3 

3.7.1 

3.7.2 

3.7.3 

3.8.2 

4 

4.1 

4.1.1 

4.1.3 

4.1.4 

CIVIL AND STRUCTURAL WORKS 

Metal Works 

(a) Stainless Steel Screen in Gravity Sewer 

(b) Stainless Steel access opening safety cover 

(c) Aluminium RPZ housing 

(d) Fabricate supply and install stainless steel cable 
hooks within gravity Sewer and wet well. 

Concrete Works 

(a) New Vent Pole includingall fittings 

(b) Concrete Slab for RPZ housing 

(c) Concrete slab and hardstand for Switchboard 

(d) Mass Concrete stairs. 

(e) Concrete Benching within wet well. 

Roadworks 

(a) New kerb and channel 

(b) Landscaping to Suit Existing 

Lining Patrick Lane 

PIPES AND FITTINGS SUPPLY 

VALVES (SUPPLY ONLY) - Including gaskets and 
fasteners 
(c) DN400 Patrick Lane Wet Well (PS2/1) 

Swing Check Non Return Valves 

(c) DN300 Patrick Lane Dry Well (PS1/1) 

Fresh Water Supply Valves 

(a) RPZ Valves 

(b) Isolation Valves 

HVAC 

HVAC 

MPA Engineering 

HVAC 

Ingal EPS 

Hallco 

Hallco 

Hallco 

Hallco 

Hallco 

HVAC 

Corrosion 
Protection Services 

ITW Techflow 

ITW Techflow 

Tyco Water 

Tyco Water 
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II 1 

4.2 
4.2.7 

7 

(c) Solenoid Valves 

Pipelines and Fittings 
Patrick Lane Pump Station 
(a) Item 1 Material List Drawing ME031 
(b) Item 2 Material List Drawing ME031 
(c) Item 3 Material List Drawing ME031. 
(d) Item 4 Material List Drawing ME031 
(e) Item 6 Material List Drawing ME031 
(f) Item 7 Material List Drawing ME031 
(g) Item 8 Material List Drawing ME031 
(h) Item 9 Material List Drawing ME031 
(i) Item 10 Material List Drawing ME031 
(j) Item 11 Material List Drawing ME031 
(k) Item 12 Material List Drawing ME031 
(1) Item 15 Material List Drawing ME031 
(m) Item 16 Material List Drawing ME031 
(n) Item 17 Material List Drawing ME031 
(o) DN100 Electrical Conduits 
(p) DN50 PE Water Supply line to RPZ housing 

(q) DN 40 SS Water Supply line to Well Washers 

(r) DN 25 Copper Water Supply line to hose point 

(s) Hose Point and support post 

(t) DN400 vent Line and fittings 

ELECTRICAL WORKS 

7.3 Patrick Lane Pump Station 

Tyco Water 

Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
Tyco Water 
HVAC 
HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

7.3.1 Switchboard MPA Engineering 
7.3.2 RTU Panel MPA Engineering 
7.3.3 Cabling HVAC 
7.3.4 Cable Reticulation (Conduits etc.) HVAC 
7.3.5 Instrumentation 

- Level and Pressure Transmitters Vega Australia 
- Multitrode Relays and Probes Multitrode 

7.3.7 Installation HVAC 
7.3.8 Pre-commissioning HVAC / MPA 
7.3.9 Commissioning (Including Hire of Test Equipment) BW / HVAC 
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Brisbane City 

Brisbane 
Water Az-1 

BRISBANE WATER 
Network Control Systems 

SITE ACCEPTANCE TEST (SAT) 
TEST DOCUMENT (IDTS) 

SP306 Coronation Dr 
Submersible 2 Sewage Pumping Station 

Pumps With VSD and Sewer Level 

Project & Commissioning Details 
Date Commissioned /it I 31 0 7 4- 2 7 j 4. 67 
Project Manager 
Construction Manager 6 ilk ci,tti c. 
Electrical Inspector 
RTU Programmer (NCS) Cerarot 11..,c1,4-s..., 

A,are..3.,,) C4,--4,,at-, Electricians . 
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Two Pump Submersible Sewerage Pump Station Brisbane Water - Network Control Systems 
SITE ACCEPTACE TEST 

SP306 CORONATION DR 

IDTS Alarm Confirmation 
Field Action Observation Result 

G7/Yes Switch on RTU power Confirm that RTU ABNORMAL OPERATION 
Priority 1 alarm is received by IDTS 

Cycle the mains power Confirm that SITE POWER MAINS FAIL Priority 
1 alarm is received by IDTS and no other alarms 

['Yes 

[alarm suppression] 

Switch on RTU mains power 

Start and stop each pump via the 
IDTS GUI picture controls 

Confirm that all pumps start and stop 

Send Battery Test Enable 
command 

Confirm that the battery control relay clicks in on 
site. 
If a battery test failed alarm is received, change the 
site batteries. 

Yes 

Switch from Local to Remote 

Bridge out surcharge imminent 
terminals on the RTU or on the 
terminal strip to activate the 
surcharge imminent alarm. 

Confirm that all pumps start - check picture. R'Yes 

Confirm that SURCHARGE IMMINENT Priority 
1 alarm is received by IDTS 

Er Yes 

Confirm that Wet Well Calibration Fault alarm is 
received. 

N(Yes 

Switch site to LOCAL and STOP 
pumps 

Confirm that LOCAL mode Priority 1 alarm is 
received by IDTS 

6/Yes 

Switch back to Remote 

Allow well to fill. 

- 

Observe that the duty pump starts and stops. Only 
need to test for 1 pump on a slow filling site. - 

check event list to confirm pump duty is cycling. 

6/Yes 

Confirm that IDTS is receiving the correct wet well 
level (%). - check pictUre 

li4es 

At the end of the day, observe 
wet well trending. 

Confirm that the wet well level trend remains 
unchanged from the previous day. 

12(Yes 

Record Picture values OFCL static level 7...0 k HA 04 

IL static level -1.3k HARD 

UBD Map Reference 21 vr2, 

Checked by: 

Check.MotoeStarterFunctionality (VFD) 

Date ...2 .1.......20(I7. 
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Two Pump Submersible Sewerage Pump Station Brisbane Water - Network Control Systems 
SITE ACCEPTACE TEST 

Data Sampling granularity 
IDTS Variable Min sample 

value 
MITS Config File 

Wet well level 
Wet well inflow 
Wet well outflow 
Sewer pump current Pump 1 

Sewer pump current Pump 2 

Pressure -Gauge 
Pressure MATID 

Triggered Alarms 
Alarm Marked Significant in MITS Config 

fye 
Wet well Level invalid YOK 
Wet well Surcharge occuring IOK 
Wet well Surcharge imminent 11/ K 
Wet well High gOK 
Sewer_pump Available Pump I V,OK 

Pump 2 KOK 
Sewage_pumping_station 
Mains fail 

l7OK 

Rtu battery low OK 
Rtu Abnormal operation Gl45K 

Sewage_pumping_station 
Local Remote 

VOK 

Default values in IDTS 
Check that the download on RTU restart is disabled on: 

Wet well high set point 
Wet well low set point 

So the default values are taken from the RTU code on start up. 
Check that reasonable values for default are entered in the IDTS for 

Motor current alarms 
Motor power alarms, etc. 

Site commissioned by 

tjti Tetcd 

Date 07 

Doc Id: 

Printed: 

Note: 

. 00xXxx Active Date: July 2004 
13/03/2007 Owner: Peter Sherriff 
Printed copies of this document should be verified for currency against the published electronic copy. . 
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