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SET POINTS FOR INDOOROOPILLY RD 
The set points will be as follows: 
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6.360 m Actual Slab Level on wet well electrode floor 

6.360 m Probe suspension level 

3.060 m Surcharge Imminent suspension Length 

7.060 m Probe Suspension Length 

6.000 100.0% 5.300 m Probe upper range 20mA 

0.000 00.00% -0.700 m PrObe lower range 4 mA 

5.370 89.5% 4.670 m Surcharge Level by survey adjacent to the Pump Station west 
of Indooroopilly Rd 

4.300 71.6% 3.600 m Surcharge Level by survey east of Indooroopilly Rd 

4.000 66.6% 3.300 in Surcharge Imminent 

2.700 44.0% 2.000 m Top of Inlet screen. Pump speed will have reached full speed. 

2.100 35.0% 1.400 m Bottom of Inlet screen. PID set point in VSD. 

2.100 35.0% 1.400 m Start lead pump 

0.600 10.0% -0.100 m Stop lead pump (BWL) 

0.000 0.0% -0.700 m Length of Probe 
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Report of all parameter settings 

Drive type: 6225 

Date: 10/08/00 13:00:43 

Drive bus address: None 

No. Name Setup 1 Setup 2 Setup 3 Setup 4 

1 Language English English English English 

2 Active setup Multi setup Multi setup Multi setup Multi setup 

5 Custom readout 100.00 100.00 100.00 100.00 

6 Cust. read. unit ova 

8 Small readout 1 Feedback [units] Reference [%] Reference [%] Reference [%] 

9 Small readout 2 Setpoint 1 [units] Motor current [A] Motor current [A] Motor current [A] 

10 Small readout 3 Analog input 60 [mA] Power [kW] Power [kW] Power [kW] 

11 Unit of loc ref Hz Hz Hz Hz 

12 Hand start bttn Enable Enable Enable Enable 

13 Stop button Enable Enable Enable Enable 

14 Auto start bttn Enable Enable Enable Enable 

15 Reset button Enable Enable Enable Enable 

16 Data change lock Not locked Not locked Not locked Not locked 

17 Power up action Auto restart Auto restart Auto restart Auto restart 

100 Config. mode Closed loop Open loop Open loop Open loop 

101 Vt charact. Multiple motors Multiple motors Aeo function Aeo function 

102 Motor power 160.00 kW 160.00 kW 160.00 kW 160.00 kW 

103 Motor voltage 415 V 415 V 380 V 380 V 

104 Motor frequency 50 Hz 50 Hz 50 Hz 50 Hz 

105 Motor current -317.00 A 317.00 A 311.58 A 311.58 A 

106 Motor nom. speed 981 RPM 981 RPM 1485 RPM 1485 RPM 

107 Auto motor adapt No ama No ama No ama No ama 

108 Multim.startvolt 2.0 V 2.0 V 2.0 V 2.0 V 
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No. Name Setup 1 Setup 2 Setup 3 Setup 4 

109 Resonance damp. 100 % 100 % 100 % 100 % 

110 High start torq. 0.0 s 0.0 s 0.0 s 0.0 s 

111 Start delay 0.0 s 0.0 s 0.0 s 0.0 s 

112 Motor preheat Disable Disable Disable Disable 

113 Preheat dc curr. 50% 50% 50% 50% 

114 Dc brake current 50% 50 % 50 % 50 % 

115 Dc braking time 10.0 s 10.0 s 10.0 s 10.0 s 

116 Dc brake cut-in 0.0 Hz 0.0 Hz 0.0 Hz 0.0 Hz 

117 Mot.therm protec Etr trip 1 Etr trip 1 Etr trip 1 Etr trip 1 

200 Frequency range 0-120 hz 0-120 hz 0-120 hz 0-120 hz 

201 Min. frequency 42.0 Hz 0.0 Hz 38.5 Hz 38.5 Hz 

202 Max. frequency 50.0 Hz 50.0 Hz 50.0 Hz 50.0 Hz 

203 Reference site Linked to hand/auto Linked to hand/auto Linked to hand/auto Linked to hand/auto 

204 MM. reference 0.000 0.000 38.500 38.500 

205 Max. reference 100.000 50.000 50.000 50.000 

206 Ramp up time 20 s 20 s 20s 20s 

207 Ramp down time 20 s 20 s 20 s 20 s 

208 Autoramping Enable Enable Enable Enable 

209 Jog frequency 50.0 Hz 50.0 Hz 38.5 Hz 38.5 Hz 

210 Ref. function Sum Sum Sum Sum 

211 Preset ref. 1 0.00 % 0.00 % 0.00 % 0.00 % 

212 Preset ref. 2 0.00 % 0.00% 0.00 % 0.00 % 

213 Preset ref. 3 0.00 % 0.00 % 0.00 % 0.00 % 

214 Preset ref. 4 0.00% 0.00 % 0.00 % 0.00 % 

215 Curr limit motor 317.0 A 330.0 A 330.0 A 330.0 A 

216 Freq bypass b.w. 0 Hz 0 Hz 0 Hz 0 Hz 

217 Bypass freq. 1 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz 

218 Bypass freq. 2 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz 

219 Bypass freq. 3 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz 

220 Bypass freq. 4 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz 

221 Warn. current lo 0.0 A 0.0 A 0.0 A 0.0 A 

222 Warn. current hi 346.5 A 346.5 A 346.5 A 346.5 A 

223 Warn. freq. low 0.0 Hz 0.0 Hz 0.0 Hz 0.0 Hz 

224 Warn. freq. high 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz 

225 Warn. low ref. -999999.999 -999999.999 -999999.999 -999999.999 

226 Warn. high ref. 999999.999 999999.999 999999.999 999999.999 

227 Warn. low fdbk -999999.999 -999999.999 -999999.999 -999999.999 

228 Warn. high fdbk 999999.999 999999.999 999999.999 999999.999 

300 Digital input 16 Reset Reset Reset Reset 

301 Digital input 17 Freeze reference Freeze reference Freeze reference Freeze reference 

302 Digital input 18 Start Start Start Start 

303 Digital input 19 No operation No operation No operation No operation 

304 Digital input 27 Coast inverse Coast inverse Coast inverse Coast inverse 

305 Digital input 29 Jog Jog Jog Jog 

306 Digital input 32 Setup select lsb Setup select lsb Setup select lsb Setup select lsb 

307 Digital input 33 No operation No operation No operation No operation 

308 Ai [V] 53 funct. No operation Reference Reference Reference 

309 Ai 53 scale low 0:0 V 0.0 V 0.0 V 0.0 V 

310 Ai 53 scale high 10.0 V 10.0 V 10.0 V 10.0 V 
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No. Name Setup 1 Setup 2 Setup 3 Setup 4 

311 Ai [V] 54 funct. No operation No operation No operation No operation 

312 Ai 54 scale low 0.0 V 0.0 V 0.0 V 0.0 V 

313 Ai 54 scale high 10.0 V 10.0 V 10.0 V 10.0 V 

314 Ai [mA] 60 font Feedback No operation No operation No operation 

315 Ai 60 scale low 4.0 mA 4.0 mA 4.0 mA 4.0 mA 

316 Ai 60 scale high 20.0 mA 20.0 mA 20.0 mA 20.0 mA 

317 Live zero time 10 s 10 s 10 s 10 s 

318 Live zero funct. No function No function No function No function 

319 Ao 42 function Motor cur. 4- 20 ma Motor cur. 4- 20 ma Motor cur. 0- 20 ma Motor cur. 0- 20 ma 

320 Ao 42 puls scale 5000 Hz 5000 Hz 5000 Hz 5000 Hz 

321 Ao 45 function Out. freq. 4- 20 ma Out. freq. 4- 20 ma Out. freq. 4- 20 ma Out. freq. 4- 20 ma 

322 Ao 45 puls scale 5000 Hz 5000 Hz 5000 Hz 5000 Hz 

323 Relayl function Ready Ready No alarm No alarm 

324 Relayl on delay 0 s 0 s 0 s 0 s 

325 Relayl off delay 0 s 0 s 0 s 0 s 

326 Relay2 function Running Running Running Running 

327 Pulse ref. max 5000 Hz 5000 Hz 5000 Hz 5000 Hz 

328 Pulse fdbk. max. 25000 Hz 25000 Hz 25000 Hz 25000 Hz 

400 Reset function Manual reset Manual reset Manual reset Manual reset 

401 Autorestart time 10 s 10 s 10 s 10 s 

402 Flying start Disable Disable Disable Disable 

403 Sleep mode timer 301 s 301 s 301 s 301 s 

404 Sleep frequency 0.0 Hz 0.0 Hz 0.0 Hz 0.0 Hz 

405 Wakeup frequency 50.0 Hz 50.0 Hz 50.0 Hz 50.0 Hz 

406 Boost setpoint 100 % 100 % 100 % 100 % 

407 Switch freq. 3.0 kHz 3.0 kHz 3.0 kHz 3.0 kHz 

408 Noise reduction Fixed switching freq Fixed switching freq Fixed switching freq Fixed switching freq 

409 Funct. low curr. Warning Warning Warning Warning 

410 Mains failure Trip Trip Trip Trip 

411 Funct. overtemp. Trip Trip Trip Trip 

412 Overload delay 61 s 61 s 61 s 61 s 

413 Min. feedback 0.000 0.000 0.000 0.000 

414 Max. feedback 100.000 100.000 100.000 100.000 

415 Ref/fdbk. unit % % % % 

416 Feedback cony. Linear Linear Linear Linear 

417 2 feedback calc. Maximum Maximum Maximum Maximum 

418 Setpoint 1 35.000 38.500 38.500 38.500 

419 Setpoint 2 0.000 38.500 38.500 38.500 

420 Pid nor/inv.ctrl Inverse Normal Normal Normal 

421 Pid anti windup Enable Enable Enable Enable 

422 Pid start value 42.0 Hz 50.0 Hz 38.5 Hz 38.5 Hz 

423 Pid prop. gain 1.60 0.30 0.30 0.30 

424 Pid integr. time 300.00 s 9999.00 s 9999.00 s 9999.00 s 

425 Pid cliff. time 0.00 s 0.00 s 0.00 s 0.00 s 

426 Pid diff. gain 5.0 5.0 5.0 5.0 

427 Pid filter time 0.01 s 0.01 s 0.01 s 0.01 s 

503 Coasting Logic or Logic or Logic or Logic or 

504 Dc brake Logic or Logic or Logic or Logic or 

505 Start Logic or Logic or Logic or Logic or 
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No. Name Setup 1 Setup 2 Setup 3 Setup 4 

506 Reversing Digital input Digital input Digital input Digital input 

507 Select. setup Logic or Logic or Logic or Logic or 

508 Select. speed Logic or .Logic or Logic or Logic or 

555 Bus time inter. 60s 60s 60 s 60 s 

556 Bus time funct. No function NO function No function No function 

560 N2 over.rel.time 65534 s 65534 s 65534 s "65534 s 

565 Fln time inter. 60s 60s 60 s 60s 

566 Fln time funct. No _function NO function No function No function 

618 Reset kwh count Do not .reset .'s Do not reset Do not reset Do not reset 

619 Reset run. hour Do not reset Do not reset Do not reset Do not reset 

620 Operation mode Normal opeiation Noririal operatiOn Normal operation Normal operation 

700 Relay06 function Running Running Alarm Alarm 

701 Relay6 on delay 0 s 0 s Os 0 s 

702 Relay6 off delay 0 s 0 s 0 s 0 s 

703 Relay07 function Running Running Alarm Alarm 

704 Relay7 on delay 0 s 0 s 0 s 0 s 

705 Relay7 off delay 0 s 0 s Os 0 s 

706 Relay08 function Alarm Alarm Alarm Alarm 

707 Relay8 on delay 0 s 0 s Os Os 

708 Relay8 off delay Os Os Os Os 

709 Relay09 fitnction Drive in auto mode Drive in auto mode Alarm Alarm 

710 Relay9 on delay 0 s Os 0 s 0 s 

711 Relay9 off delay 0 s ' 0 s Os 0 s 
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Electrical diagram - Setup 1 

Drive type: 6225 Drive bus address: None 

Date: 10/08/00 13:00:48 
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10 V DC/ 17 mA 

No operation (0.0 - 10.0 V) -+ 
No operation (0.0 - 10.0 V) -10 

Feedback (4.0 - 20.0 mA) 

VLT® 
Series 6000 

12 

16 

17 

50 18 

53 19 

54 27 

55 29 

60 32 

33 

39 

42 

45 

01 

02 

03 

04 

05 

-10 24 V DC 

4- Reset 

40- Freeze reference 

4- Start 

No operation 

4- Coast inverse 

4- Jog 

'0- Setup select Isb 

IF- No operation 

A. Motor cur. 4- 20 ma 

-0' Out. freq. 4- 20 ma 

Ready (0 / 0 s) 

]- Running 
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V LT® 
Series 6000 

12 

Reset 

53 16 Freeze reference 

17 Start 

18 

54 19 Coast inverse 

27 Jog 

29 Setup select lsb 

55 32 

33 

Feedback 60 01 

(4.0 - 20.0 mA) 
02 Ready (0 / 0 s) 

03 

04 
Running 

05 
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Electrical diagram - Setup 2 

Drive type: 6225 Drive bus address: None 

Date: 10/08/00 13:00:51 
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VLT® 
SerieS 6000 

12 

16 

17 

10 VDC/17 50 18 

Reference (0.0 - 10.0 V) -I) 53 19 

No operation (0.0 - 10,0V) -So, 54 27 

55 29 

No operation (4.0 - 20.0 mA) 60 32 

33 

39 

42 

45 

01 

02 

03 

05 

-10 24 V DC 

4- Reset 

4- Freeze reference 

4- Start 

4- No operation 

4- Coast inverse 

Jog 

+ Setup select lsb 

4- No operation 

-10 Motor cur. 4- 20 ma 

Out freq. 4- 20 ma 

IReady (0 / 0 s) 

Running 
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P 

Reference 
(0.0 - 10.0 V) 

VLT® 
Series 6000 

12 

53 '16 

17 

18 

54 19 

27 

29 

55 32 

33 

60 01 

02 

03 

04 

05 

Ready (0 / 0 s) 

Running 

Reset 

Freeze reference 

Start 

Coast inverse 

Jog 

Setup select Isb 
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1 

MANN INDUSTRIES PTY LTD 
contr., Syth., 

Ph: 1800 812 732 

DFI/SFI Series 
4-Wire Isolator cnd Signcl Splitter with Power Supply 

Calibration and Instruction ;Manual 
(Version 1.01) 

Encorsed 
C.3mpary 
151 !me! 
-:c,1; 

Introduction 

(npu( 
-24 V 

, 07, 

, 

Elf2113 0E1E1 

EIDZIET3 M EC! G303 

- - 
N 

icktr,,,i,117,1(-1!! 

Not connected 

!Chi. input! ! Ch2 Inpucl 
-22.V oononan 

I 'I 

MEIEME310E310 

IDEMEDMCEMEEIGO 

L 
. , 

Ch2 I 

lOucl Out I 

Adjust the ZERO with the 'Z' screw and 

the SPAN with the 'S' screw 

1.1 Scope 
This manual contains 

necessary to set up. calibrate. 
from NIann Industries 
Isolators/Splinters. 

The inputs of instruments in the D.FT'SFI series 
can be switch selected to mAdc or Vdc covering all 

the standard ranges in one channel type (SFI) or Two 
channel type (DFI). 

all the information 
and install instruments 
DFI/SFI range of 

All the instruments covered by this manual have 
a number of common features: 

35 mm Top Hat mount Internally powered 
Compact metal enclosure 1500 Volts isolation 
Temperature stable operation 
Non-interacting. zero and span controls 

Removabie,-screw-type-, terminal blocks 

1.2 Revision history 
Version 1.00 First issue 16/06/97 
Version 1.01 24/09/97 

Installation 

2.1 General description 

All new units are fully calibrated at the factory, so you should not need to adjust them 

until the next scheduled calibration, unless you change the range. You should check your 

requirements against the model number before installation. The model number is given on the side 

panel and includes information on power supply, field supply, calibration, input type and output 

signal format. If no range is specified, the instrument will have been defaulted to 4-20 mA on both 

inputs and outputs. 
All models of Mann Industries DFIISFI range are 4 Wire devices, ie the power supply is 

separate from the output. The instruments have an internal power supply used for internal power. 

output power. and field power supply. When set as a current transmitter the output is capable of 

driving up to 1500 Q @ 20 mA. When set as a voltage transmitter the output is capable of driving_ 

receiving devices with input impedances of 500k S2 or',abtiVe with a 10V span with no recalibration 

required. Lower input impedances can be handled on voltage outputs with minor recalibration. The 

DFI provides two fully isolated sourcing, transmitters, while the SFI provides one fully isolated 

sourcing transmitter. The two inputs of the DFI can be externally linked (V in parallel or rn_- in 

series) to function as a signal splitter (one input and two isolated outputs). The standard DFI or SEE 

has one 24V supply (on channel t) to drive a two wire transmitter on its input. A second 24V 

supply can be fitted to channel 2 of the DEL if required. 

!nliUStrIeS °^ Ltd DH-SFI-MANUAI -v DOC 
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2.2 Electrical connections 
The diagram below shows the external connections for the DFI, SFI Series. 

4-20 mA 
Transmitte 

PLC 

L( -) N(-) 
Example showing an SFI powering a two wire 

transmitter and transmitting an isolated 4-20 mA 

signal on its output to a PLC. 

" 

4-20 mA 
Transmitter 

-24V Chl 
- Ch I 

- Ch I 

- Ch2 

- Ch2 

!o 

PLC 

PLC 2 

L (-) N (-) 
Example showing a DFI powering a two wire 

transmitter and transmitting 2 isolated 4-20 mA 
signals on its outputs to 2 independent PLCs. 

Example showing a DFI powering 2 

two-wire 4-20 mA transmitters and 

transmitting 2 isolated 1-5 V signals 

on its outputs to 2 independent PLCs. 

" Note PS2 option fitted 

L (-) N (-) 

I PLC 2 PLC I I 

Example showing a DFI powering a 

4-20mA transmitter on Chi and a 0-10V 
transmitter connected to Ch2. and 2 

isolated 4-20 mA signals on its outputs 
to 2 independent PLCs. 

L (+) N (-) 

PLC 2 PLC 1 

Example showing a DFI connected to 

one 0-10 V transmitter and 

transmitting 2 isolated 0-10 V signals 
on its outputs to 2 independent PLCs. 

Calibration 

3.1 General description 
This section covers the routine calibration for the DFIJSFI range of 4 wire transmitters. LVew 

units are calibrated and checked before being dispatched and should not require recalibration 
before installation (provided that they were ordered with the correct range). 

The calibration controls are: 
ZERO, which you adjust for the lower value.of the range, eg 4 mA or OV. 

SPAN, which you adjust for the higher level of the range, eg 20 mA or 10V. 

3.2 Equipment required 
The equipment required to calibrate specific input types is listed below : 

1 x 4 + V2 digit, digital voltmeter (for output signal monitoring) 
1 x Mann Industries 'Portacal 1000' or similar current/voltage calibrator (for input 

signal generation). 
An accurate standard resistor (say 10 Ohms +/- 0.05%) is required for current output 
calibration 

, 1 x Trimpot adjuster or tlat blade screw driver (with blade less than 2.54mm wide) 
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3.3 Output signal monitoring 

General connection diagram for output signal monitoring 

DF[ /SFI output set to cc current ( m.A) 

Or 

DFLSFI output set to dc voltage (V) 

3.4 Input signal monitoring 

General connection diagram for input signal monitoring 

MOO 
Current 

source or 
equivalent 

DFT 

(mA) 
Or 

P.1000 
Voltage 

Source or 
equivalent 

DFT 

(V) 

DEUSFI input set to dc current ( mA) DFUSFIirtput- yet :to do .vuita,4e (V) 

3.5 ZERO adjustment 

The ZERO adjustment allows you to set the output signal to the level that corresponds to the 

lower level of the input range (eg 4 rriA or 0 V). The ZERO adjustment is marked "Z" beside the 
channel number on the front panel of the unit. To adjust the ZERO proceed as follows: 

1. Connect up the instrument according to the previous diagrams. 
2. Set the input signal source to the lowest value of the input range required. 
3. Turn the ZERO adjustment until the output reaches the correct value. 
4. This completes the ZERO adjustment. 

3.6 SPAN adjustment 

The SPAN adjustment allows you to set the output signal to the level that corresponds to the 
higher level of the input range (eg 20 mA or 10 V). The SPAN adjustment is marked S" beside the 
channel number on the front panel of the unit. To adjust the SPAN proceed as follows: 

1. Connect up the instrument according to the previous diagrams. 
2. Set the ZERO adjustment according to section 3.5 above. 
3. Set the input signal source to the highest value of the input range required. 
-4. Turn the SPAN adjustment until the output reaches the correct value. 

5. Re-check the ZERO adjustment. 
6. Do any final minor SPAN adjustment. 
7. This completes the Calibration procedure. 
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Selection of Input ranges via internal Switches 

19 

1 

/ 
RIOt 

S101 

S2 

SI 

Trail BOAPO 
OF[ 
MAW 

IIQISIDIES 

70200 

..11 ,4 
C:0106 

CI 

LK4, LK5 

S102 LK I, LK2, LK3 

To change the range for the input signals 
undo the 4 screws on the side panels 
which hold the front panel to the 
instrument. Slide the front panel out. 
Take care not to lose the white plastic 
bushes which fit over the potentiometer 
screws: they are necessary to maintain 
isolation as per the specifications. Inside 
the instrument you will find the terminal 
board which houses 4 switches and 5 

links. Select the switches as per the table 
below to choose different input 
configurations. 

Input 
Channel 1 Channel 2 

S1-1 S1-2 S1-3 S1-4 S101-1 S101-2 S101-3 S101-4 
4 to 20 mA ON OFF OFF OFF ON OFF OFF OFF 
0 to 20 rn.A. OFF OFF OFF ON OFF OFF OFF ON 
0 to 10 V OFF OFF OFF OFF OFF OFF OFF OFF 

-10 to 10 V OFF ON ON OFF OFF ON ON OFF 

S2, S102, LK1, LK2, LK3, LK4 and LK5 for factory use only. 

Procedure for returning equipment 

Advise your local Mann Industries sales representative by phone that you intend to return the 

unit for service. You will need to supply the serial number and model number as well as the name 
and telephone number of a person to contact should more information be required. You will be 

asked to provide an order to cover the repair and return freight cost. If the repair is determined to be 

a warranty claim you will not be charged for the repair or return freight cost. 
Pack the equipment to be returned carefully so that no damage occurs during transportation to 

the factory. Freight costs to the factory will always be to your account and must be arranged by you. 
Enclose a return address and a telephone number. 
Freight returns to you on warranty repairs will only be paid by Mann Industries on our own 

choice of couriers and method of transport. 

Manufactured By: Mann Industries Pty Ltd 
4/26 Leighton Place 
HORNSBY NSW 2077 
AUSTRALIA 

PH: 61-2-9477 5822 
FAX: 61-2-9477 5819 

Drs 7g.//544r2to 

burkert 
sy RIM COn I Syslons 

Ph: 1800 812 732 
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Brisbane City 

Brisbane 
Water MI 

BRISBANE WATER 
Systems & Information Management 

Functional Specification 

Indooroopilly Road Sewage Pump Station 
(Varaiable Speed Drive) Motorola RTU 

Author Jason Finselbach 
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Last Saved by Jason Finselbach 
Date Saved 6 July, 2000 
Definitive Ver 3.01 
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Brisbane Water - Systems & Information Management Section 
Indooroopilly Road Sewage Pump Station (Varaiable Speed Drive) Motorola RTU Functional Specification Ver 3.01 

Revision And Amendment Record Sheet 

Revision 
Number 

. 

Date 1 Amendment Details ' Responsible 
i 

I Officer 
V1.00 06/12/1994 1 Initial Approval of Document Karen Ormston 

,-- _ 

Pump Lockout due to Soft Starter rating increased from 6 Paul M. Daley 
to 12 starts in an hour 

V1.10 19/12/1994 i 

V1.20 01/08/1996 Fix software bug where Event History sub-process via the Gerard Anderson 
Temporary Year/Month Table overwrote the Counter 
Table first line, namely the Pump 1 MPU Trip Fault 
Counter and generated a fault count exceeded alarm. Also 
removed the test analogue input used for a temporary 
ultrasonic level transmitter trial (conducted in Nov. 1995). 
The bug was introduced then however it only surfaced 
over the last two months. 

V2.0 25/04/1997 Functionality upgraded to IDTs standard. New Firmware r Gerard Anderson 
added to CPU. Site transmits to WOCR. 

V2.01 29/05/1998 Added IDTs Functionality sections not present in spec but 
present in Code IND0_2-0 - Derived from Mactier 

i Alex Witthoft 

Functional Specifications Mactier.d10. 

V2.02 01/02/2000 1 Document reproduced based on Fairfield SRS to Jason Finselbach 
I standardized code and IDTs functionality. 

V2.03 14/02/2000 !Modifications after Site Acceptance Test I Jason Finselbach 
V2.04 4/03/2000 - Replace soft starter with variable speed drive. 

addition of standby generator supply. 
j Peter Tranter 

V3.00 20/04/2000 1 Further modifications due to variable speed drive and 
i standby generator 

Jason Finselbach 

V3.01 06/07/2000 I Modifications to allow PID control at the VSD's. Peter Tranter 
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Brisbane Water - Systems & Information Management Section 
Indooroopilly Road Sewage Pump Station (Varaiable Speed Drive) Motorola RTU Functional Specification Ver 3.01 

1 INTRODUCTION 
This document outlines the functional requirements for the control, monitoring, and telemetry of the Indooroopilly Road 
conventional two pump sewerage pump station (soft start using Variable Speed Drives). 

When the term operator is used, this shall mean an authorised Inter-Departmental Telemetry System (IDTS) user. 

2 CONTROL 

The station is provided with an on-site generator capable of automatically supplying power to the pump station during 
power outages. 

The control and analysis of input data will primarily be performed by the Motorola RTU, on site and independent of any 
remote data. However the RTU program / setpoints may be modified from a remote source and control, reset and 
polling functions will be remotely available. 

The local/remote selector switch dictates the mode of operation of the site. 

Only one pump may operate at any one time. 

In remote mode all automatic pump control is performed via the RTU based on wet well level and operator control. 
The pump VSD's in remote are set at a fixed speed (initially 50Hz). Additional code and hardware has been 
implemented to give the VSD's the ability to control the wet well via a PID loop within the Variable Speed Drive to a 
control set point. This will fully utilize the capabilities of the VSD and reduce pump cycling. Future sewer door works 
will also require this feature to operate the station while work is carried out in the sewers. 
The operator has the ability to remotely change alarm setpoints, start/stop pumps instantly or based on time, commence 

wet well level calibration checks, initiate resets and perform communication polls. 

In local mode no automatic control is performed, with the RTU controlling the pumps based on the manual initiation of 
the pumps individual start and stop pushbuttons. The speed of the VSD's in local mode is controlled by a potentiometer. 
Once started in local the pumps will continue to run until either stopped by the stop pushbutton or by the protection 
circuitry including the reflux and motor protection. 

The pump local and remote reset facilities will be identical in function. 
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 Brisbane Water - Systems & Information Management Section 
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2.1 SITE SPECIFIC DATA 

Mnumonic Description Value 
TxMxSP Transmission maximum setpoint - Number of transmissions in a time period 

which determines whether to be in High or Low transmission mode. 
'5 

AISOSP Plant availability index station outage setpoint (%) - setpoint to determine 
station outage alarms. 

50 

SuVoSP Surcharge volume setpoint. (1) 91,320 
OFCLSP Overflow control level - 0.025 m. (MAHD) ' 3.575 

SuImSP Surcharge imminent level setpoint. (Overflow control level - 0.3 m) (MAHD) 3.30 
StrDty Start duty pump level setpoint. (MAHD) 1.4 

StpDty Stop duty pump level setpoint. (MAHD) -0.1 
WWL+DB Wet well level positive deadband used for monitoring change of state. (m) 0.6 
WWLDB- Wet well level negative deadband used for monitoring change of state after 

pump has been running for a time period. (m) 
-0.3 

WWLDB_ Wet well level negative deadband used for monitoring change of state. (m) -0.6 
Flw+DB Flow positive deadband used for monitoring change of state. (Vs) 60 
Flw-DB Flow negative deadband used for monitoring change of state. (Vs) -60 
P1KFct Pump no.1 constant factor 1 

P2KFct Pump no.2 constant factor 1 

SIPmpT Surcharge imminent pumping timer (minutes) 4 

DtyCaT Duty calibration timer (minutes) 8 

The level/volume lookup table has the following Values 
Ind 

ex 
Clevel CVo1 CSFlw 

0 -0.7 0 0 

1 3.6 91,320 0 

2 5.3 127,423 1 
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Brisbane Water - Systems & Information Management Section 
Indooroopilly Road Sewage Pump Station (Varaiable Speed Drive) Motorola RTU Functional Specification Ver 3.01 

2.2 SET POINTS FOR INDOOROOPILLY RD 
The set points will be as follows: 

Wet Wel1 _Indicator 
Level 

:Niefies -." 

% ., 

' - ' ' , 

:, getres'Al*, 

: , 

, 2 , , 
, 

itnetton 
, 

° A 

6.360 m Actual Slab Level on wet well electrode floor 

6.360 m Probe suspension level 

3.060 m Surcharge Imminent suspension Length 

7.060 m Probe Suspension Length 

6.000 100.0% 5.300 m Probe upper range 20mA 

0.000 00.00% -0.700 m Probe lower range 4 mA 

5.370 89.5% 4.670 m Surcharge Level by survey adjacent to the Pump Station west 
of Indooroopilly Rd 

4.300 71.6% 3.600 m Surcharge Level by survey east of Indooroopilly Rd 

4.000 66.6% 3.300 m Surcharge Imminent 

2.700 44.0% 2.000 m Top of Inlet screen. Pump speed will have reached full speed. 

2.100 35.0% 1.400 m Bottom of Inlet screen. PID set point in VSD. 

2.100 35.0% 1.400 m Start lead pump 

0.600 10.0% -0.100 m Stop lead pump (BWL) 

0.000 0.0% -0.700 m Length of Probe 
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2.3 I/O LISTING 
The following I/O is associated with Indooroopilly Road Sewage Pump Station (Varaiable Speed Drive) Motorola 
RTU. 

Digital Input Card No.1 - Slot 1 

Address 
DI 1 

DI 2 

DI 3 

DI 4 
DI 5 

DI 6 

DI 7 

DI 8 

DI 9 
DI 10 

DI 11 

DI 12 

DI 13 

DI 14 

DI 15 

DI 16 

Mnemonic 
P1Pwr 
P1MPUT 
P 1 SrPB 
PlEStp 
P1MPUA 
PlAuto 
P1LRst 
P 1Con 
PlRflx 
P IRun 
P1WIO 
P2Pwr 
P2MPUT 
P2SrPB 
P2EStp 
P2MPUA 

Description 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 
Pump station p 

ump no.1 power on 
ump no.1 motor protection unit trip 
ump no.1 start pushbutton 
ump no.1 emergency stop pushbutton 
ump no.1 motor protection unit alarm trip 
ump no.1 VSD in auto mode 
ump no.1 local reset pushbutton 
ump no.1 Contactor Closed 
ump no.1 reflux micro switch 
ump no.1 VSD Running 
ump no.1 water in oil chamber 
ump no.2 power on 
ump no.2 motor protection unit trip 
ump no.2 start pushbutton 
ump no.2 emergency stop pushbutton 
ump no.2 motor protection unit alarm trip 

Digital Input Card No.2 - Slot 2 

LED Off 
Off 
Fault 
Not pressed 
Pressed 
Fault 
Manual 
Not pressed 
Open 
Open 
Not Running 
Fault 
Off 
Fault 
Not pressed 
Pressed 
Fault 

Address Mnemonic Description LED Off 
DI 1 P2Auto Pump station pump no.2 VSD in auto mode Manual 
DI 2 P2LRst Pump station pump no.2 local reset pushbutton Not pressed 
DI 3 P2Con Pump station pump no.2 Contactor Closed Open 
DI 4 P2Rflx Pump station pump no.2 reflux micro switch Open 
DI 5 P2Run Pump station pump no.2 VSD Running Not Running 
DI 6 P2WIO Pump station pump no.2 water in oil chamber Fault 
DI 7 StPwi- Pump station site power on Off 
DI 8 Surc14 Pump station surcharge imminent Not imminent 
DI 9 PSPWSP Pump station pump well sump pump operated Not running 
DI 10. PSPWF Pump station pump well flooded Not flooded 
DI 11 Remote Pump station local/remote Selector Local 
DI 12 AttRPB Pump station site attention alarm reset pushbutton Not pressed 
DI 13 P1VSD Pump station pump no.1 VSD Fault Fault 
DI 14 P2VSD Pump station pump no.2 VSD Fault Fault 
DI 15 P I BThr Pump station pump no.1 bearing temperature Fault 
DI 16 P2BThr Pump station pump no.2 bearing temperature Fault 

Digital Output Card No.1 - Slot 3 

Address Mnemonic Description LED Off 
DO 1 BatCyc RTU Battery duty cycle Open 
DO 2 Spare 
DO 3 P I WDRR Pump No.1 Water Detection Reset Relay Not Enabled 
DO 4 P2WDRR Pump No.2 Water Detection Reset Relay Not Enabled 
DO 5 PlLocI Pump station pump no.1 status indication lamp Off (Refer 3.4.11) 

DO 6 Spare 
DO 7 P1Rset Pump station pump no.1 external reset Reset 
DO 8 P1VSF Pump station pump no.1 VSD fault No Fault 
D09 P1VSSS Pump No.1 VSD Auto Start/Stop Relay Not Enabled 
DO 10 P2LocI Pump station pump no.2 status indication lamp Off (Refer 3.4.11) 

DO 11 Spare 
DO 12 P2Rset Pump station pump no.2 external reset Reset 
DO 13 P2VSF Pump station pump no.2 VSD fault No Fault 
DO 14 P2VSSS Pump No.2 VSD Auto Start/Stop Relay Not Enabled 
DO 15 Attlnd Pump station site attention indicator Not enabled 
DO 16 BTRRIy Pump station bearing temperature reset relay Not enabled 

LED On 
On 
No Fault 
Pressed 
Not pressed 
No Fault 
Auto . 

Pressed 
Closed 
Closed 
Running 
No fault 
On 
No Fault 
Pressed 
Not pressed 
No Fault 

LED On 
Auto 
Pressed 
Closed 
Closed 
Running 
No fault 
On 
Imminent 
Running 
Flooded 
Remote 
Pressed 
No Fault 
No Fault 
No fault 
No fault 

LED On 
Close 

Enabled 
Enabled 
On 

Not reset 
Fault 
Enabled 
On 

Not reset 
Fault 
Enabled 
Enabled 
Enabled 
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Analog Input Card No.1 - Slot 4 

Address Mnemonic Description 4 - 20mA Engineering Units 
AI 1 P IkW Pump station pump no.1 power 0 - 200 kW 
AI 2 PlAmps Pump station pump no.1 current 0 - 396 Amps 
AI 3 P2kW Pump station pump no.2 power 0 - 200 kW 
AI 4 P2Amps Pump station pump no.2 current 0 - 396 Amps 
AI 5 WWLevI Pump station wet well level -0.7 - 5.3 MAHD 
AI 6 DPress Pump station delivery pressure 0 - 30 Meters 
AI 7 Flow Pump station flow 0 - 600 1/s 

AI 8 Spare 

Digital Input Card No.3 - Slot 5 

Address Mnemonic Description LED Off LED On 
DI 1 GenFlt Generator/ATS Common Fault Fault No Fault 
DI 2 GenLoF Generator Fuel low Fault No Fault 
DI 3 GenRun Generator Running Stopped . Running 
DI 4 GenAvl Generator Available Not Available Available 
DI 5 GenOT Generator Over Temperature 0/temp Not 0/temp 
DI 6 ATSStp Automatic Transfer Switch Stop All Pumps Command Normal Stop Pumps 
DI 7 ATSOnL Automatic Transfer Switch Generator C/B OnLine. Off On 
DI 8 ATSMnL Automatic Transfer Switch Mains C/B OnLine Off On 
DI 9 Spare 
DI 10 Spare 
DI 11 Spare 
DI 12 Spare 
DI 13 Spare 
DI 14 Spare 
DI 15 Spare 
DI 16 Spare 
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Brisbane Water - Systems & Information Management Section 
Indooroopilly Road Sewage Pump Station (Varaiable Speed Drive) Motorola RTU Functional Specification Ver 3.01 

3 RTU FUNCTIONALITY 

3.1 INITIALISATION 
Initially after power up or after downloading new code, the RTU shall perform the following control:- 

- Set the communication destination (Bsite) to Newstead (Nwstd). 
- Set the pump I duty flag (PIDuty). 
- Reset the duty lock flag (DtyLok). 
- Set the first initialise flag (IstIni) after downloading only. 
- Set the RTU start flag (RTUStr).. This flag will be reset after the first scan. 
- Set the first power up flag (I stPwr) after restoration of power only. 
- Reset the battery fault flag (Bat Flt). 
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3.2 INPUTS 

3.2.1 Scan Inputs 
All physical inputs must be scanned in the code. Digital I/O are scanned every scan, analog I/0 are scanned every 
second or minute depending on their volatility. 

3.2.2 Analog Input Flux Limits 
Four flux limits are set each time the invalid hysteresis variable is changed. A flux value is calculated using the invalid 
hysteresis variable as a percentage of the Motorola RTU 4-20mA range. The Motorola 4mA = 800 RTU units and 
20mA = 4000 RTU units and so therefore the 4-20mA range = 3200 RTU units. The flux value is then added or 
subtracted from the 4-20mA values to set flux limits. Actual analog input signals will be compared against the flux 
limits for calculating analog signal invalidity or clamping the input signal to upper or lower limits. 

The flux values will be calculated using the following calculation algorithms:- 

Flux-L = 
Flux+L = 
Flux-U = 
Flux+U = 

800 - Flux 
800 + Flux 
4000 - Flux 
4000 + Flux 

Flux = InvHys / 100 x 3200 
InvHys = Invalid hysteresis 

3.2.3 Analog Inputs Validity 
The Motorola 4mA = 800 RTU units and 20mA = 4000 RTU units. Analog input signals are checked for validity by 
testing if the raw count deviates from within the flux limits for longer than a preset time period.. 

The analog input invalid timer will be enabled if site power is available (All analogs except wet well level) and when 
either of the following conditions occur:- 

- Analog input < (800 - Flux) 
- Analog input > (4000 + Flux) 

The analog input invalid signal flag will be set if the analog input invalid timer expires. The invalid flag is reset if the 
analog input is greater than 795 and less than 4005. 

3.2.4 Analog Input Clamping 
The raw analog input signal is clamped to the 4-20mA limits if the value is above or below these values plus and minus 
the flux value respectively. 

The clamped signal value will be calculated using the following calculation algorithm: - 

Clamped value = Raw analog value 

if Raw analog value < 800 + Flux 
then Clamped value = 800 

if Raw analog value > 4000 - Flux 
then Clamped value = 4000 

3.2.5 Analog Input Filtering 
The analog values are filtered using a five element FIFO (first in, first out) stack sampled every 1 second or every 
minute, depending on their volatility, to produce a rolling average. 

The filtering of the analog values will be based on the following calculation algorithm: - 

if second 
then [Analog]F = ([Analog],5 + [Analog],4 + [Analog],3+ [Analog],2+ [Analog],l) / 5 

[Analog]F = Analog filtered value 
[Analog],5 = Analog input value sample no.5 
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[Analog],4 = Analog input value sample no.4 
[Analog],3 = Analog input value sample no.3 
[Analog],2 = Analog input value sample no.2 
[Analog], 1 = Analog input value sample no.1 

3.2.6 Analog Input Engineering Units 
Control and calculations using analog input signals will be performed in engineering units. The analog filtered values 
are converted to engineering units by calculating their percentage of the engineering units range using their 4- 20mA 
engineering unit values. 

The analog filtered values are converted to engineering units using the following calculation algorithm:- 

[Analog]EGU = ([Analog]F - 800) / 3200 x ([Analog]20m - [Analog]4mA) + [Ana log]4mA 

[Analog]EGU = Analog value in engineering units 
[Analog]F = Analog filtered value 
[Analog]20m = Analog value at 20mA 
[Analog]4mA = Analog value at 4mA 
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3.3 ALARMS 

3.3.1 Rtu 
The RTU subprocess controls the alarms determined by the RTU internal status flags. These include the following:- 

- I/O module failure (1/0fal) 
- AC power supply failure (ACFai1) 
- CPU back up lithium battery power low (Batery) 
- First initialise flag after downloading only reset (1stIni) 
- RTU battery failure (BatFlt) (From battery cycling logic) 

3.3.2 Pump Well Flooded 
The pump well flooded flag (PWF1dF) will be latched if the pump station pump well flooded digital input (PSPWF) 
becomes active. The fault flag will be unlatched if the digital input becomes inactive and either pump local reset 
pushbutton is pressed. 

3.3.3 Pump Motor Protection Unit Trip 
The pump motor protection unit configuration shall be as follows:- 

- Thermal overload = Trip - Auto reset when I2t < 30% 
- Overcurrent protection = Trip - Reset on pump motor protection unit panel only 
- Current imbalance = Alarm - Auto reset upon normal condition 
- Winding thermistor = Alarm - Auto reset upon normal condition 
- Earth fault = Trip - Reset on pump motor protection unit panel only 

The pump motor protection unit trip output relay will remain latched when operated, with the exception of the I2t which 
will reset when the condition reduces to below 30%. 

The pump motor protection unit trip fault flag (PnMPUF), which inhibits the pump from being available, will be latched 
if power is available (site or pump) and the pump motor protection unit trip digital input (PnMPUT) becomes inactive. 
The fault flag will be unlatched when the digital input becomes active and any of the following resets are initiated:- 

- Local reset (PnLRst) via the pump local reset pushbutton being pressed 
- Remote reset (PnRRst) via an operator 
- Automatic reset (PnMTAR) via an automatic reset timer having expired 

The pump motor protection unit trip fault automatic reset flag (PnMTAR) is set if the pump motor protection unit trip 
fault flag (PnMPUF) is latched and the pump motor protection unit trip digital input (PnMPUT) becomes inactive for 
longer than the time period determined by the pump motor protection unit trip fault automatic reset delay timer 
(PnMPTT). The automatic reset flag is reset only by another pump motor protection unit trip fault. This is an indication 
that the last reset was automatic, not a local or remote reset. 

A pump motor protection unit trip fault count exceeded flag (PnMTCE), which inhibits the pump from being available, 
will be latched when three faults have occurred in an eight hour sliding window. The count exceeded flag will be 
unlatched upon a local or remote reset being initiated. 

3.3.4 Pump Motor Protection Unit Alarm 
The pump motor protection unit configuration shall be as follows:- 

- Thermal overload = Trip - Auto reset when I2t < 30% 
- Overcurrent protection = Trip - Reset on pump motor protection unit panel only 
- Current imbalance = Alarm - Auto reset upon normal condition 
- Winding thermistor = Alarm - Auto reset upon normal condition 
- Earth fault = Trip - Reset on pump motor protection unit panel only 

The pump motor protection unit alarm output relay is used as a remotely resetable pump trip via the RTU, because the 
pump motor protection unit alarms will reset when the condition returns to normal. 

The pump motor protection unit alarm fault flag (PnMPAF), which inhibits the pump from being available, will be 
latched if power is available (site or pump) and the pump motor protection unit alarm digital input (PnMPUA) becomes 
inactive. The fault flag will be unlatched when the digital input becomes active and any of the following resets are 
initiated:- 
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- Local reset (PnLRst) via the pump local reset pushbutton being pressed 
- Remote reset (PnRRst) via an operator 
- Automatic reset (PnMAAR) via an automatic reset timer having expired 

The pump motor protection unit alarm fault automatic reset flag (PnMAAR) is set if the pump motor protection unit 
alarm fault flag (PnMPAF) is latched and the pump motor protection unit alarm digital input (PnMPUA) becomes 
inactive for longer than the time period determined by the pump motor protection unit alarm fault automatic reset delay 
timer (PnMPAT). The automatic reset flag is reset only by another pump motor protection unit alarm fault. This is an 
indication that the last reset was automatic, not a local or remote reset. 

A pump motor protection unit alarm fault count exceeded flag (PnMACE), which inhibits the pump from being 
available, will be latched when three faults have occurred in an eight hour sliding window. The count exceeded flag will 
be unlatched upon a local or remote reset being initiated. 

3.3.5 Pump Variable Speed Drive Fault 
The pump Variable Frequency Drive fault flag (PnVSDF), which inhibits the pump from being available, will be 
latched if power is available (site or pump) and the pump Variable Frequency Drive digital input (PnVSD) fault 
condition becomes inactive. The fault flag will be unlatched when the digital input becomes active. 

Upon a fault, the pump Variable Frequency drive will remain in the fault condition until being reset. Therefore the 
pump Variable Frequency drive digital input (PnVSD) would remain active. The pump Variable Frequency drive can be 
reset from the Variable Frequency drive reset digital output (PnRset) being pulsed for 0.5 seconds. This output will be 
pulsed if the fault flag is latched and any of the following resets are initiated: - 

- Local reset (PnLRst) via the pump local reset pushbutton being pressed 
- Remote reset (PnRRst) via an operator 
- Automatic reset (PnVSAR) via an automatic reset timer having expired 

The pump Variable Frequency drive fault automatic reset flag (PnVSAR) is set if the pump Variable Frequency drive 
fault flag (PnVSDF) is latched for longer than the time period determined by the pump Variable Frequency drive fault 
automatic reset delay timer (PnVSDT). The automatic reset flag is reset only by another pump Variable Frequency 
drive fault. This is an indication that the last reset was automatic, not a local or remote reset. 

A pump Variable Frequency drive fault count exceeded flag (PnVSCE), which inhibits the pump from being available, 
will be latched when three faults have occurred in an eight hour sliding window. The count exceeded flag will be 
unlatched upon a local or remote reset being initiated. 

3.3.6 Pump Emergency Stop 
The pump emergency stop fault flag (PnEMSF), which inhibits the pump from being available, will be latched if the 
pump emergency stop digital input (PnEStp) becomes inactive and the station is switched to remote control. The fault 
flag will be unlatched when the digital input becomes active and either of the following conditions occur:- 

- Local mode is selected 
- Remote mode is selected and the pump local reset pushbutton is pressed. 

3.3.7 Pump Motor Bearing Temperature Fault 
The pump motor units are provided with thermoswitches in each motor bearing. Unacceptably high temperatures in the 
bearings causes the thermoswitches to open. 

The pump motor bearing temperature fault flag (PnBTF), which inhibits the pump from being available, will be latched 
if power is available (site or pump) and the pump motor bearing temperature digital input (PnBThr) becomes inactive 
for longer than the time period determined by the pump bearing temperature fault timer (PnBTFT). The fault flag will 
be unlatched when the digital input becomes active via the local pump bearing temperature reset pushbutton being 
pressed. 

The need for site intervention in case of power loss is eliminated due to the pump bearing temperature reset relay digital 
output (BTRRly) being pulsed upon start up and therefore having the effect of a reset. 
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3.3.8 Pump Water In Oil Fault 
The pump water in oil fault flag (PnWIOF), which inhibits the pump from being available, will be latched if power is 
available (site or pump) and the pump water in oil digital input (PnWIO) becomes inactive. The fault flag will be 
unlatched when the digital input becomes active and either of the following resets are initiated:- 

- Local reset (PnLRst) via the pump local reset pushbutton being pressed 
- Remote reset (PnRRst) via an operator 

3.3.9 Pump Reflux Valve Failure 
The pump reflux valve fail to open fault flag (PnRFTO), which inhibits the pump from being available, will be latched 
if the pump reflux valve digital input (PnRflx) remains active and the pump has been running for longer than the time 
period determined by the pump reflux valve opening delay timer (PnRFTO). The fault flag will be unlatched when any 
of the following resets are initiated:- 

- Local reset (PnLRst) via the pump local reset pushbutton being pressed 
- Remote reset (PnRRst) via an operator 
- Automatic reset (PnRVAR) via an automatic reset timer having expired 

The pump reflux valve fail to open fault automatic reset flag (PnRVAR) is set if the pump reflux valve fail to open fault 
flag (PnMPUF) is on for longer than the time period determined by the pump reflux valve fail to open fault automatic 
reset delay timer (PnRVRT). The automatic reset flag is reset only by another pump reflux valve fail to open fault. This 
is an indication that the last reset was automatic, not a local or remote reset. 

A pump reflux valve fail to open fault count exceeded flag (PnRVCE), which inhibits the pump from being available, 
will be latched when three faults have occurred in an eight hour sliding window. The count exceeded flag will be 
unlatched upon a local or remote reset being initiated. 

The pump reflux valve fail to close fault flag (PnRFTC), which does not inhibit the pump from being available, will be 
set if the pump reflux valve digital input (PnRflx) remains inactive and the pump has been stopped for longer than the 
time period determined by the pump reflux valve closing delay timer (PnRVCT). The fault flag will be reset when 
either of the following conditions occur:- 

- Pump reflux valve digital input (PnRflx) close condition becomes active 
- Pump runs 

3.3.10 Pump Availability 
The pump available flag (PnAv1F) will only be set when all of the following conditions occur:- 

- Site power available (StPwr) 
- Pump no.n power available (PnPwr) 
- Pump no.n variable speed drive in auto mode (PnAuto) 
- Pump no.n contactor closed (PnCon) 
- NOT Pump no.n motor protection unit trip fault flag (PnMPUF) 
- NOT Pump no.n motor protection unit alarm fault flag ( PnMPAF) 
- NOT Pump no.n variable speed drive fault flag (PnVSDF) 
- NOT Pump no.n reflux valve fail to open fault flag (PnRFTO) 
- NOT Pump no.n emergency stop fault flag (PnEMSF) 
- NOT Pump no.n pump failure fault flag (PnFalF) 
- NOT Pump no.n motor protection unit trip fault count exceeded flag (PnMTCE) 
- NOT Pump no.n motor protection unit alarm fault count exceeded flag (PnMACE) 
- NOT Pump no.n variable speed drive fault count exceeded flag (PnVSCE) 
- NOT Pump no.n reflux valve fail to open fault count exceeded flag (PnRVCE) 
- NOT Pump no.n bearing temperature fault flag (PnBTF) 
- NOT Pump no.n water in chamber fault flag (PnWIOF) 
- NOT Pump well flooded fault flag (PWF1dF) 
- NOT ATS stop all pumps command (ATSStp) 
- Pump no.n contactor closed (PnCon) 

If any of these conditions are not met then the pump is unavailable for RTU control and will not be able to be run 
automatically or locally via the local start pushbutton. 
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3.3.11 Pump Failure 
The pump failure fault flag (PnFaIF), which inhibits the pump from being available, will be latched if either of the 
following conditions occur:- 

The pump is requested to run and the following condition occurs for longer than the time period determined by the 
pump fail to run delay timer (PriFTRT):- 

- Pump variable speed drive running digital input (PnRun) remains inactive 

The fault flag will be unlatched when any of the following resets are initiated:- 

- Local reset (PnLRst) via the pump local reset pushbutton being pressed 
- Remote reset (PnRRst) via an operator 

3.3.12 Pump Station Status and Alarms 
To simplify communications, the pump station alarms subprocess moves the physical 1/0 into the internal flag tables. 
These include the following:- 

- Pump power available flag (PnPwrF) (Only set if site power is available and pump power is available) 
- Pump running flag (PnRunF) 
- Pump station power fault flag (SPFF) 
- Remote mode flag (RemotF) 

3.3.13 Sump Pump Alarms 
The sump pump shall start when the sump high level probe is reached and continue running until the level falls below 
the low level probe. The running status of this pump is displayed via the sump pump running flag (SPOnF). 

The sump pump excessive run alarm flag (SPOnAF) will only be set if the pump station pump -well sump pump digital 
input (PSPWSP) run condition becomes active for longer than the time period determined by the sump pump excessive 
run alarm delay timer (SPOnAT). 

The sump pump excessive cycling alarm flag (SPCycF) will be latched if the sump pump restarts within a time period 
determined by the sump pump excessive cycle delay timer (SPCycT). The alarm flag will be unlatched when any of the 
following conditions occur:- 

- Local reset (PnLRst) via the pump local reset pushbutton being pressed 
Remote reset (PnRRst) via an operator 

- Automatic reset via the sump pump off timer (SPOffT) having expired if the sump pump is not running 

3.3.14 Motor Power Alarms (Monitoring Only) 
The pump motor power high alarm flag (PnPHAF) will be set if after a time delay expires, set by the pump motor power 
delay timer (PnMPDT) allowing the motor to reach full speed, the pump motor power is valid and above the pump 
motor power high setpoint ( PnkWHS). The alarm flag will be reset when any of the following conditions occur:- 

- Pump stops 
- Pump motor power becomes invalid 
- Pump motor power falls below the pump motor power high deadband setpoint (PnkWHD) 

The pump motor power high deadband setpoint (PnkWHD) will be calculated using the following calculation 
algorithm: - 

PnkWHD = PnkWHS - ((nkW20m- nkW4mA) x AlmHys / 100) 

PnkWHS = Pump motor power high setpoint 
nkW20m = Pump motor power analog value at 20mA 
nkW4mA = Pump motor power analog value at 4mA 
AlmHys = Alarm hysteresis variable 

The pump motor power low alarm flag (PnPLAF) will be set if after a time delay expires, set by the pump motor power 
delay timer (PnMPDT) allowing the motor to reach full speed, the pump motor power is valid and below the pump 
motor power low setpoint (PnkWLS). The alarm flag will be reset when any of the following conditions occur:- 

- Pump stops 
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- Pump motor power becomes invalid 
- Pump motor power raises above the pump motor power low deadband setpoint ( PnkWLD) 

The pump motor power low deadband setpoint ( PnkWLD) will be calculated using the following calculation algorithm:- 

PnIcWLD PnkWLS + ((nkW20m - nkW4mA) x AlmHys / 100) 

PnkWLS = Pump motor power low setpoint 
nkW20m = Pump motor power analog value at 20mA 
nkW4mA = Pump motor power analog value at 4mA 
AlmHys = Alarm hysteresis variable 

3.3.15 Motor Current Alarms (Monitoring Only) 
The pump motor current high alarm flag (PnCHAF) will be set if after a time delay expires, set by the pump motor 
current delay timer ( PnMCDT) allowing the motor to reach full speed, the pump motor current is valid and above the 
pump motor current high setpoint (PnCHSP). The alarm flag will be reset when any of the following conditions occur:- 

- Pump stops 
- Pump motor current becomes invalid 
- Pump motor current falls below the pump motor current high deadband setpoint (PnCHDB) 

The pump motor current high deadband setpoint (PnCHDB) will be calculated using the following calculation 
algorithm: - 

PnCHDB = PnCHSP - ((nAm20m - nAm4mA) x AlmHys / 100) 

PnCHSP = Pump motor current high setpoint 
nAm20m = Pump motor current analog value at 20mA 
nAm4mA = Pump motor current analog value at 4mA 
AlmHys = Alarm hysteresis variable 

The pump motor current low alarm flag (PnCLAF) will be set if after a time delay expires, set by the pump motor 
current delay timer (PnMCDT) allowing the motor to reach full speed, the pump motor current is valid and below the 
pump motor current low setpoint (PnCLSP). The alarm flag will be reset when any of the following conditions occur:- 

- Pump stops 
- Pump motor current becomes invalid 
- Pump motor current raises above the pump motor current low deadband setpoint (PnCLDB) 

The pump motor current low deadband setpoint (PnCLDB) will be calculated using the following calculation 
algorithm: - 

PnCLDB = PnCLSP + ((nAm2Om - nAm4mA) x AlmHys / 100) 

PnkWLS = Pump motor current low setpoint 
nkW20m = Pump motor current analog value at 20mA 
nkW4mA = Pump motor current analog value at 4mA 
AlmHys = Alarm hysteresis variable 

3.3.16 Wet Well Level Alarm (Monitoring Only) 
The wet well level high alarm flag (WWLHAF) will be latched if site power is available and the site is not in wet well 
level calibration mode (Cal Pro), the wet well level calibration alarm inhibit timer (CaIAIT) has expired and the wet well 
level is valid and above the wet well level high setpoint (WWLHSP). The alarm flag will be unlatched if the wet well 
level is valid and falls below the wet well level high deadband setpoint (WWLHDB). 

The wet well level high deadband setpoint (WWLHDB) will be calculated using the following calculation algorithm: - 

WWLHDB = WWLHSP - ((WWL20m - WWL4mA) x AlmHys / 100) 

WWLHSP = Wet well level high setpoint 
WWL20m = Wet well level analog value at 20mA 
WWL4mA = Wet well level analog value at 4mA 
AlmHys = Alarm hysteresis variable 
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The wet well level low alarm flag (WWLLAF) will be latched if site power is available and the wet well level is valid 
and below the wet well level low setpoint (WWLLSP). The alarm flag will be unlatched if the wet well level is valid 
and raises above the wet well level low deadband setpoint (WWLLDB). 

The wet well level low deadband setpoint (WWLLDB) will be calculated using the following calculation algorithm:- 

WWLLDB WWLLSP + ((WWL20m - WWL4mA) x AlmHys / 100) 

WWLLSP = Wet well level low setpoint 
WWL20m --- Wet well level analog value at 20mA 
WWL4mA = Wet well level analog value at 4mA 
AlmHys = Alarm hysteresis variable 

3.3.17 Delivery Pressure Alarms (Monitoring Only) 
The pump delivery pressure high alarm flag (DPHAF) will be set if after a time delay expires, set by the pump delivery 
pressure delay timer (PnDPDT) allowing the motor to reach full speed, the pump delivery pressure is valid and above 
the pump delivery pressure high setpoint (PnDPHS). The alarm flag will be reset when any of the following conditions 
occur:- 

- Pump stops 
- Pump delivery pressure becomes invalid 
- Pump delivery pressure falls below the pump delivery pressure high deadband setpoint (PnDPHD) 

The pump delivery pressure high deadband setpoint (PnDPHD) will be calculated using the following calculation 
algorithm: - 

PnDPHD = PnDPHS - ((DPr20m - DPr4mA) x AlmHys / 100) 

PnDPHS . Pump delivery pressure high setpoint 
DPr2Om = Pump delivery pressure analog value at 20mA 
DPr4mA = Pump delivery pressure analog value at 4mA 
AlmHys = Alarm hysteresis variable ' 

The pump delivery pressure low alarm flag (DPLAF) will be set if after a time delay expires, set by the pump delivery 
pressure,delay timer ( PnDPDT) allowing the motor to reach full speed, the pump delivery pressure is valid and below 
the pump delivery pressure low setpoint (PnDPLS). The alarm flag will be reset when any of the following conditions 
occur:- 

- Pump stops 
- Pump delivery pressure becomes invalid 
- Pump delivery pressure raises above the pump delivery pressure low deadband setpoint (PnDPLD) 

The pump delivery pressure low deadband setpoint (PnDPLD) will be calculated using the following calculation 
algorithm: - 

PnDPLD = PnDPLS + ((DPr2Om - DPr4mA) x AlmHys / 100) 

PnDPLS = Pump delivery pressure low setpoint 
DPr2Om = Pump delivery pressure analog value at 20mA 
DPr4mA = Pump delivery pressure analog value at 4mA 
AlmHys = Alarm hysteresis variable 

3.3.18 Flow Alarms 
The pump flow high alarm flag (F1wHAF) will be set if after a time delay expires, set by the pump flow delay timer 
(PnDFDT) allowing the motor to reach full speed, the pump flow is valid and above the pump flow high setpoint 
(PnDFHS). The alarm flag will be reset when any of the following conditions occur:- 

- Pump stops 
- Pump flow becomes invalid 
- Pump flow falls below the pump flow high deadband setpoint (PnDFHD) 

The pump flow high deadband setpoint (PnDFHD) will be calculated using the following calculation algorithm:- 

GACNPMSS\Officer Directory\CMBW\Indooroo\INDOF301.DOC Page 19 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 35 of 223



Brisbane Water - Systems & Information Management Section 
Indooroopilly Road Sewage Pump Station (Varaiable Speed Drive) Motorola RTU Functional Specification Ver 3.01 

PnDFHD = PnDFHS - ((Flw20m - Flw4mA) x AlmHys / 100) 

PnDFHS = Pump flow high setpoint 
Flw20m = Pump flow analog value at 20mA 
Flw4mA = Pump flow analog value at 4mA 
AlmHys = Alarm hysteresis variable 

The pump flow low alarm flag (F1wLAF) will be set if after a time delay expires, set by the pump flow delay timer 
( PnDFDT) allowing the motor to reach full speed, the pump flow is valid and below the pump flow low setpoint 
(PnDFLS). The alarm flag will be reset when any of the following conditions occur:- 

- Pump stops 
- Pump flow becomes invalid 
- Pump flow raises above the pump flow low deadband setpoint (PnDFLD) 

The pump flow low deadband setpoint (PnDFLD) will be calculated using the following calculation algorithm: - 

PnDFLD = PnDFLS + ((Flw20m - Flw4mA) x AlmHys / 100) 

PnDFLS = Pump flow low setpoint 
Flw20m = Pump flow analog value at 20mA 
Flw4mA = Pump flow analog value at 4mA 
AlmHys = Alarm hysteresis variable 

3.3.19 Surcharge Alarms 

3.3.19.1 Surcharge Occurring Alarm 

The surcharge occurring alarm flag (SOAF) will be latched if the wet well level is valid and rises above the overflow 
control level setpoint (OFCLSP). The alarm flag will be unlatched after a minimum time period determined by the 
surcharge occurring alarm timer (SOAT) and the wet well level is valid and falls below the overflow control level 
deadband setpoint (OFCLDB). 

3.3.19.2 Overflow Control Level Deadband Setpoint 

The overflow control level deadband setpoint (OFCLDB) will be calculated using the following calculation algorithm: - 

OFCLDB = OFCLSP - (OFCLSP x AlmHys / 100) 

OFCLSP = Overflow control level setpoint 
AlmHys = Alarm hysteresis variable 

3.3.19.3 Surcharge Occurring Duration 

The surcharge occurring duration counter in seconds (SODTS) is updated in two second increments while the wet well 
level is valid and above the overflow control level setpoint (OFCLSP). When this counter is equal to or greater than 60 
then it is reset and the surcharge occurring duration counter in minutes (SODTM) is incremented. The surcharge 
occurring duration counters are not reset until the wet well level is valid and below the stop duty pump level setpoint 
(StpDty). The total surcharge occurring duration counter in seconds (SODTT) will be calculated using the following 
calculation algorithm:- 

SODTT = (SODTM x 60) + SODTS 

SODTM = Surcharge occurring duration time in minutes 
SODTS = Surcharge occurring duration time in seconds 

3.3.19.4 Surcharge Imminent Alarm 

The surcharge imminent alarm flag (SIAF) will be latched if the site is not in wet well level calibration mode (CalPro) 
and the surcharge imminent digital input (Surchg) alarm condition becomes active. The alarm flag will be unlatched 
after a minimum time period determined by the surcharge imminent alarm timer (SIAT) and digital input alarm 
condition becomes inactive. 

3.3.19.5 Surcharge Probable Alarm 

The predicted time until surcharge less than 30 minutes alarm flag (SPT<30) will be set if the site is not in wet well 
level calibration mode (CalPro) , the wet well level calibration alarm inhibit timer (CaIAIT) has expired, the wet well 
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level is valid and above the pump start positive deadband setpoint (PSr+DB) and the predicted time in minutes until 
surcharge (SrchPT) is above zero and below 30. The alarm flag will be reset when any of the following conditions 
occur:- 

- Wet well level invalid (WWLIF) 
- NOT 0 < predicted time in minutes until surcharge (SrchPT) < 30 
- Wet well level below start duty pump level setpoint (StrDty) 

3.3.19.6 Pump Start Positive Deadband Setpoint 

The pump start positive deadband setpoint (PSr+DB) will be calculated using the following calculation algorithm:- 

PSr+DB StrDty + ((WWL20m - WWL4mA) x AlmHys / 100) 

StrDty = Start duty pump level setpoint 
WWL20m = Wet well level analog value at 20mA 
WWL4mA = Wet well level analog value at 4mA 
AlmHys = Alarm hysteresis variable 

3.3.19.7 Predicted Time In Minutes Until Surcharge 

The predicted time in minutes until surcharge (SrchPT) is updated if the flow is valid and the wet well level is valid and 
above the pump start positive deadband setpoint and will be calculated using the following calculation algorithm: - 

SrchPT = (SuVoSP - VolNow) / Vo1ROC 

SuVoSP = Surcharge volume setpoint 
VolNow = Current volume (Calculated using interpolation of level vs volume lookup tables) 
Vo1ROC , = Volume rate of change (Calculated using 5, minute volume change rolling average) 

A divide by zero error is avoided by substituting the value with a small number (Small#) if the volume rate of 
change (VoIROC) is calculated to be zero. 

The predicted time in minutes until surcharge (SrchPT) is forced to zero if the wet well level is valid and below the start 
duty pump level setpoint or if the predicted time in minutes until surcharge is less than zero. 

3.3.19.8 Surcharge Imminent Continue 

The surcharge imminent continue flag (SurchC) is set if the surcharge imminent digital input (Surchg) alarm condition 
becomes active. The alarm flag will be reset after a minimum time period determined by the surcharge imminent 
pumping timer (SIPmpT) and the digital input alarm condition becomes inactive. 

3.3.19.9 Surcharge Event History 

The surcharge event history flag, which forces the surcharge history table to record current data, will be set for one scan 
cycle if it is not the first RTU scan and any of the following conditions occur:- 

- The wet well level is valid and below the overflow control level deadband (OFCLDB) 
- Surcharge imminent continue flag (SurchC) changes state 
- Surcharge occurring 

Jump to subprocess DatTim to obtain RTU date and time when recording surcharge event history data. 

The last 250 surcharge events are recorded in the surcharge event history table which consists of the following data:- 

- RTU date and time 
- Surcharge volume 
- Wet well level 
- Surcharge imminent continue flag status 
- Surcharge imminent digital input status 
- Surcharge occurring alarm flag status 

The surcharge flow and volume is calculated if the wet well level is valid and above the overflow control level 
deadband setpoint. 
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3.3.19.10 Surcharge Flow 

The surcharge flow rate is calculated using the wet well level as a reference and interpolation of a level vs volume vs 
surcharge flow lookup table. The surcharge flow rate (SfwNow) will be calculated using the following calculation 
algorithm:- 

MX + C 
SfwNow = (M x WWLEGU) + C 

M = (F2 - F1) / (L2 - L1) 
WWLEGU = Wet well level in engineering units 
C = Fl - (M x L1) 
F2 = Surcharge flow constant at the next highest wet well level constant table record 
Fl = Surcharge flow constant at the next lowest wet well level constant table record 
L2 = Next highest wet well level constant table record 
Ll = Next lowest wet well level constant table record 

3.3.19.11 Surcharge Volume 

The total surcharge volume (SurVol), which is reset on every surcharge occurring alarm (SOAF), is updated every two 
seconds by integrating the surcharge flow using the following calculation algorithm:- 

SurVol 

SFwNow 

SurVol + (SFwNow x 2) 

Current surcharge flow 

For further information on the surcharge inputs see Section 3.4.1 Control Variables 

3.3.20 Pump Run Time Exceeded 
The pump run time exceeded flag (PnExRF) is set if the pump is running for more than 25 hours continuously and the 
standby pump is available. The flag will be reset when the pump is stopped. 

3.3.21 Remote Reset 
The pump remote reset flag (PnRRst) is set if the operator generates a remote reset. The flag will be reset after a 

minimum time period determined by the pump remote reset timer (PnRs_T). 

3.3.22 Generator Set Alarms and Events 
The following alarms and events are generated by the on site Standby Generator Set and its associated Automatic 
Transfer Switch. All alarms are high priority (1) alarms sent back to the IDTS. They will remain active until the 
physical input returns to its normal state. 

Input Function 

Generator common fault (GenFlt) Alarm 
Generator low fuel (GenLoF) Alarm 
Generator running (GenRun) Event 
Generator available (GenAvi) Alarm 
Generator over temperature (GenOT) Alarm 
ATS (automatic transfer switch) stop all pumps command (ATSStp) Event 
ATS (automatic transfer switch) generator C/B online (ATSOnL) Event 
ATS (automatic transfer switch) mains C/B online (ATSMnL) Event 

The automatic transfer switch stop all pumps command (ATSStp) opens the pump VSD start/stop relay (PnVSSS) when 
active. The pump available flag (PnAv1F) will also be disabled when the automatic transfer switch stop all pumps 
command (ATSStp) is active. 
A generator run time exceeded alarm (GenExR) will be active if the generator is running for more than one hour 
continuously. The flag will be reset when the generator is stopped. 
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3.4 CONTROL 

3.4.1 Control Variables 
The pump bearing temperature reset relay digital output (BTRRly) is set for one scan cycle upon power restoration. 

The pump start negative deadband setpoint (PSr-DB) will be calculated using the following calculation algorithm:- 

PSr-DB StrDty - ((WWL20m - WWL4mA) x AlmHys / 100) 

StrDty = Start duty pump level setpoint 
WWL20m = Wet well level analog value at 20mA 
WWL4mA = Wet well level analog value at 4mA 
AlmHys = Alarm hysteresis variable 

The pump stop deadband setpoint (PStpDB) will be calculated using the following calculation algorithm:- 

PStpDB StpDty - ((WWL20m - WWL4mA) x AlmHys / 100) 

StpDty = Stop duty pump level setpoint 
WWL20m = Wet well level analog value at 20mA 
WWL4mA = Wet well level analog value at 4mA 
AlmHys = Alarm hysteresis variable 

The surcharge imminent pumping timer (SIPmpT) will be enabled if it is not the first RTU scan and the surcharge 
imminent digital input (Surchg) alarm condition becomes inactive. 

The surcharge imminent continue flag (SurchC) is set if the surcharge imminent digital input (Surchg) alarm condition 
becomes active. The alarm flag will be reset after a minimum time period determined by the surcharge imminent 
pumping timer (SIPmpT) and the digital input alarm condition becomes inactive. 

The surcharge imminent positive deadband setpoint (SI+DB) will be citsulated using the following calculation 
algorithm:- 

.SI+DB = SuImSP + 0.1 

SuImSP Surcharge imminent level setpoint 

The surcharge imminent negative deadband setpoint (SI-DB) will be calculated using the following calculation 
algorithm:- 

SI-DB = SuImSP - 0.1 

SuImSP = Surcharge imminent level setpoint 

3.4.2 RTU Battery Duty Cycle 
The RTU battery is periodically cycled to prevent dendrite accumulation and therefore shorter life of the battery. This is 
accomplished by setting a digital output from the RTU which opens a relay supplying 240V AC power to the RTU 
between 06:30 and 07:00 on a weekday. This will not occur until after a minimum time period, set by battery delay 
timer (BatryT), after power has been restored or after a minimum time period, set by the initialise delay timer (InitT), 
after the code has been downloaded. 

The RTU battery duty cycle digital output (BatCyc) is set and the RTU battery fault flag (BatFlt) is unlatched when the 
first power up flag (lstPwr) is reset and the time is between 06:30 and 07:00 on a weekday. 

The first power up flag (lstPwr) will be set upon restoration of power. The flag is reset after a minimum time period 
determined by the battery delay timer ( BatryT): 

An RTU battery failure flag (BatFlt) will be latched if the first initialise flag (lstIni) is reset and the time is between 
06:30 and 07:00 on a weekday and the RTU battery duty cycle digital output (BatCyc) is reset. This indicates the RTU 
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battery failed to keep the RTU battery duty cycle digital output (BatCyc) set when the 240V AC power supply was 
interrupted. 

For further information on the RTU battery failure alarm see Section 3.3.1 Rtu 

3.4.3 Pump Duty Selection 
The pump station operates on a duty/standby configuration whereby a pump is designated the duty and the other pump 
as standby. A pump duty/standby change will happen if the standby pump is available and any of the following 
conditions occur:- 

- Duty pump stops 
- Duty pump becomes unavailable 
- Duty pump has been running for 24 hours and the wet well level is below the surcharge imminent negative 
deadband setpoint (SI-DB) 

3.4.4 Wet Well Level Calibration 
Due to the reliance on the wet well level being calibrated correctly, regular periodic checks should be performed. This is 
accomplished by the operator remotely generating a wet well level calibration start request. Once a wet well level 
calibration is initiated, the following sequence shall occur:- 

- The sequence shall not commence until the pumps have stopped after pumping the wet well level to the stop 
duty pump level setpoint (StpDty) 

- Normal controls and related wet well level alarms shall be inhibited and the pumps shall be stopped 

- The wet well level will increase until the surcharge imminent electrode is reached. The wet well level shall 
then be compared against the known level of the surcharge imminent electrode and an alarm shall be generated 
if the level is not within 100 mm of the known surcharge imminent electrode level. 

- The pump shall start. 

- Normal wet well level alarms shall remain inhibited for a minimum time delay to allow the wet well level to 
fall. 

- Control and associated alarms shall then return to normal. 

3.4.4.1 Wet Well Level Calibration Start Request 

The wet well level calibration start request flag (CalStr) is latched if the pump station is in remote mode, the operator is 

not inhibiting wet well level calibration (CalOpI) and the operator generates a remote wet well level calibration start 
request flag (CalRSr).The start request flag is unlatched when any of the following conditions occur:- 

- Local mode is selected 
- Wet well level is valid and above the surcharge imminent positive deadband setpoint (SI+DB) 
- Surcharge imminent continue flag (SurchC) is set 
- Wet well level calibration in progress exceeded eight hours alarm flag (CalAb8) is set 
- RTU battery duty cycle digital output (BatCyc) is set 
- The operator inhibits wet well level calibration (CalOpI) 
- Wet well level is invalid 

3.4.4.2 Wet Well Level Calibration Local Inhibit 

Wet well level calibration local inhibit flag (CalLIn) is latched if the wet well level calibration start request flag (CalStr) 
is set and the station is switched to local. The local inhibit flag is unlatched when the station is switched to remote. 

3.4.4.3 Wet Well Level Calibration In Progress 

The wet well level calibration in progress flag (CalPro) is latched if the wet well level calibration start request flag is set 
and the wet well level is valid and below the stop duty pump level setpoint (StpDty) and neither pump is running. The 
flag is unlatched when the wet well level calibration start request flag is reset. 

3.4.4.4 Wet Well Level Calibration Abort After Eight Hours 

The wet well level calibration abort after eight hours alarm flag (CalAb8) is latched after the wet well level calibration 
in progress flag has been set for longer than the eight hour time period determined by the wet well level calibration 
alarm timer (Ca1AT). The alarm flag is unlatched when the wet well level calibration start request flag (CalStr) is set. 
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3.4.4.5 Wet Well Level Calibration Fault 

The wet well level calibration fault flag (CalF1t) is latched if it is not the first RTU scan and the wet well level 
calibration is not local inhibited, not aborted and not longer than eight hours and either of the following conditions 
occur:- 

- Wet well level calibration in progress flag (CalPro) becomes reset and the wet well calibration level is below 
the surcharge imminent negative deadband setpoint (SI-DB) 
- Wet well level calibration in progress flag (CalPro) is set and the wet well calibration level rises above the 
surcharge imminent positive deadband setpoint (SI+DB) 

The fault flag is unlatched when the wet well level calibration start request flag (CalStr) is set. 

3.4.4.6 Wet Well Level Calibration Aborted 

The wet well level calibration aborted flag (CalAbt) is latched if the wet well level calibration start request flag (CalStr) 
is set and any of the following conditions occur:- 

- RTU battery duty cycle digital output (BatCyc) is set 
- The operator inhibits wet well level calibration (CalOpI) 
- Wet well level is invalid 

The aborted flag is unlatched when the wet well level calibration start request flag (CalStr) is set. 

3.4.4.7 Wet Well Level Calibration Alarm Inhibit Timer 

The wet well level calibration alarm inhibit timer (CaIAIT) will be enabled when either of the following conditions 

- Wet well level calibration in progress flag (CalPro) beomes reset and the wet well level is valid and above the 
surcharge imminent negative deadband setpoint (SI-DB) 
- Wet well level calibration fault flag (CalF1t) becomes set 

The calibrated wet well level (CalLv1) is recorded. 

3.4.5 Duty Pump Control 
Remote control starting and stopping of the duty pump, with the pumps operating on a duty/standby configuration, will 
be based on the following:- 

- Wet well level setpoints 
- Time controls 
- Operator controls 
- Surcharge imminent electrode 

The duty pump run request flag (RunDty) will only be set if the pump station is in remote mode, a pump is available 
and either of the following conditions occur:- 

- Surcharge imminent continue flag (SurchC) is set 
- Pump is not timed stop (PTStop) and not wet well calibration in progress (CalPro) and the pump is not 
remote stop request (PnRStp) and the pump has not started in the last 5 minutes (PnInhF) and the wet well 
level is valid and either of the following conditions occur:- 

- Wet well level is above the start duty pump level setpoint (StrDty) and is self latched until the wet 
well level is below the stop duty pump level setpoint (StpDty) 
- Wet well level is above the stop duty pump level setpoint (StpDty) and a pump timed start (PTStrt) 
is set 

3.4.6 Individual Pump Control 
ONLY ONE PUMP MAY OPERATE AT ANY ONE TIME 

3.4.6.1 Local Control 

In local mode no automatic control is performed, with the RTU controlling the pumps based on the manual initiation of 
the pumps individual start and stop pushbuttons. 

The pump local start request flag (PnLStr) is latched if the pump is available, the other pump is not start requested, and 
either of the following conditions occur:- 
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- Local mode is selected and the pump start pushbutton is pressed 

The flag is unlatched if any of the following conditions occur:- 

- Pump is unavailable 
- Pump Emergency stop pushbutton is pressed 
- Remote mode is selected 

The pumps will operate after starting in response to a manual pushbutton start until the stop button has been pushed 
irrespective of the wet well level (normal alarms will also stop the pump). 
The speed of the VSD is controlled by a potentiometer mounted on the cubicle doors. Calibration of the potentiometer 
is set such that in its minimum position the VSD operates at a set minimum speed. At the maximum position the VSD 
operates at maximum speed (50Hz). A speed less than minimum speed can be achieved by operating the VSD from the 
local control panel (LCP). 

3.4.6.2 Remote Control 

Remote control starting and stopping of the duty pump, with the pumps operating on a duty/standby configuration, will 
be based on the following:- 

- Wet well level setpoints 
- Time controls 
- Operator controls 
- Surcharge imminent electrode 

In remote mode the speed of the VSD is programmed in the VSD to a fixed value (50Hz). 

3.4.6.2.1 Pump Remote Start Request 

The pump remote start request flag (PnRStr) is latched if the pump is available, the other pump is not start requested, 
the station is remote selected, the pump is the duty pump and either of the following conditions occur:- 

- Duty pump run request flag (RunDty) is set 
- Operator pump start request flag (PnOStr) is set 

The flag is unlatched if any of the following conditions occur:- 

- Pump is unavailable 
- Duty pump run request flag (RunDty) is reset and the operator pump start request flag (PnOStr) is reset 
- Local mode is selected 
- Pump remote stop request flag (PnRStp) is set 
- Pump is not duty 

3.4.6.2.2 Duty Pump Run Request 

The duty pump run request flag (RunDty) will only be set if the pump station is in remote mode, a pump is available 
and either of the following conditions occur:- 

- Surcharge imminent continue flag (SurchC) is set 
- Pump is not timed stop (PTStop) and not wet well calibration in progress (CalPro) and the pump is not 
remote stop request (PnRStp) and the wet well level is valid and either of the following conditions occur:- 

- Wet well level is above the start duty pump level setpoint (StrDty) and is self latched until the wet 
well level is below the stop duty pump level setpoint (StpDty) 
- Wet well level is above the stop duty pump level setpoint (StpDty) and a pump timed start (PTStrt) 
is set 

3.4.6.2.3 Operator Pump Start Request 

The operator pump start request flag (PnOStr) is latched if the pump is available, the other pump is not start requested, 
the station is remote selected, the wet well level is valid and above the pump stop deadband setpoint (PStpDB), the wet 
well level calibration start request flag (CalStr) is reset and the operator generates a pump start request (PnOpSr). The 
operator start request flag will be unlatched when any of the following conditions occur:- 

- Pump stops 
- Local mode selected 
- Wet well level invalid 
- Wet well level calibration start request flag (CalStr) is set 
- Wet well level below the stop duty pump level setpoint (StpDty) 
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- Operator generates a pump stop request (PnOpSp) 

3.4.6.2.4 Pump Remote Stop Request 

The pump remote stop request flag (PnRStp) is latched if the pump station is in remote mode, the wet well level is valid 
and below the pump start negative deadband setpoint (PSr-DB), the wet well level calibration start request flag (CalStr) 
is reset and the operator generates a pump stop request (PnOpSp). The flag is unlatched when any of the following 
conditions occur:- 

- Local mode selected 
- Wet well level invalid 
- Wet well level above the start duty pump level setpoint (StrDty) 
- Operator generated pump stop request flag (PnOpSp) is reset 

3.4.6.2.5 Pump Operator Stop Request 

The pump operator stop request flag (PnOpSp) is set if the operator generates a pump stop request. The flag will be 
reset when any of the following conditions occur:- 

- Pump stops 
- Pump remote stop request flag ( PnRStp) is reset 
- Minimum time period determined by the pump operator stop request reset timer (PnRSpT) expires 

3.4.7 Pump Start / Stop Sequence 

3.4.7.1 Pump Start Sequence 

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

- Variable speed drive start/stop relay output enabled (PnVSSS) 
- Variable speed drive ramps up to speed as per pre-set values. 
- Variable speed drive running (PnRun) is returned within a certain amount of time. 
- The speed of the Variable Speed Drive is controlled by an internal PID loop controller in the VSD. 

3.4.7.2 Pump Stop Sequence 

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

- Variable speed drive start/stop relay output disabled (PnVSSS) 
Variable speed drive ramps down 

- Variable speed drive running signal (PnRun) is off 
- Stop sequence complete within a certain amount of time. 

3.4.7.3 Pump Fault /Stop Configuration 

The hard wired contactor is opened immediately without controlled ramp down of the variable speed drive if any of the 
following conditions occur:- 

- Emergency stop is operated (PnEStp) 

Pump becomes unavailable (PnAv1F) 

MPU trip or alarm. 

Isolating switch is selected to off. 

The VSD Start/Stop Relay shall be opened immediately if any of the following conditions occur:- 

- Emergency stop is operated ( PnEStp) 
- Pump becomes unavailable (PnAv1F) 
- Automatic transfer switch stop all pumps command (ATSStp) is active. 

3.4.8. Inhibit Pump Re-start 
The Variable Frequency is thermally rated for only unlimited starts per hour. 
Therefore a 5 minute inhibit timer activated upon the start of the pump which will prevent a subsequent start for at least 
another 5 minutes is not required. 
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3.4.9 Pump Start/Stop Time Control 
Their are operator adjustable pump start and stop time controls sent from the IDTS in the format of HHMM which are 
calculated to produce integers in minutes past midnight. These integers are used for starting a pump at certain times and 
having time periods that stop the pump from running. 

3.4.9.1 Pump Timed Start 

The pump timed start flag (PTStrt) will be set for one scan cycle if the wet well level is valid and above the pump stop 
level deadband setpoint (PStpDB), the pump timed stop flag (PTStop) is reset, the pump start delay timer (PStrtT) has 
expired and the current time equals a timed start pump integer (StrtMn). 

3.4.9.2 Pump Timed Stop 

The pump timed stop flag (PTStop) is latched if the pump stop delay timer (PStopT) has expired, the surcharge 
imminent continue flag (SurchC) is reset and the current time is between the timed stop pump begin integer (StpBMn) 
and the timed stop pump end integer (StpEMn). The flag is unlatched if either of the following conditions occur:- 

- Surcharge imminent continue flag (SurchC) is set 
- Current time is not between the timed stop pump begin integer (StpBMn) and timed stop pump end integer 
(StpEMn) 

3.4.10 Site Attention Indicator 
The operator will be able to initiate and cancel the site attention indicator. When a site attention indication is generated, 
officers on site will be required to acknowledge the attention indicator and then contact the operator. 

The site attention indicator digital output (Attlnd) is latched by an operator generating a site attention indicator flag 
(AttSet). The output is unlatched if any of the following conditions occur:- 

- Site attention indicator (AttSet) becoming reset by the operator 
- Site attention indicator reset pushbutton digital input (AttRPB) being pressed 
- Site attention alarm timer (AttTmr) expires 

The site attention alarm timer (AttTmr) is enabled by the site attention alarm indicator digital output (Attlnd). 

The site attention alarm flag (AttTmF) is latched if the site attention alarm timer expires. The alarm is unlatched when 
the next site attention indicator output is set. 

3.4.11 Local Indication Lamp 
The local indication lamp digital output (PnLocI) displays the status of the pump based on the following:- 

- Lamp off = Pump stopped but available 
- Lamp on = Pump running 
- Lamp flashing slowly = Pump fault 
- Lamp flashing rapidly = Pump Inhibited (Started less than 5 minutes prior) 
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3.5 CALCULATIONS 

3.5.1 Pump Operations 
The daily pump operations since midnight (PnOpDy) is incremented when the pump starts. 

3.5.2 Pump Minutes Run 
The pump seconds run time (PnSecs) is updated in two second increments while the pump is running. The value is used 
to calculate the pump minutes run time (Pn Mins) and the pump hours run time (PnHrs). The operator can generate a run 
time reset (PnOpHR) which should be used when the pump is replaced. 

3.5.3 Total Volume Pumped 
The total volume pumped in kilolitres since the start of the year (TotVol) is updated in two second increments 
calculated by integrating the flow, if it is valid and the site power is available, using the following calculation 
algorithm: - 

TotVol = ((F1wEGU x 2) / 1000) + TotVol 

F1wEGU = Flow in engineering units 

3:5.4 Total Inflow 
The total inflow in kilolitres since the start of the year (Totlnf) is updated in two second increments calculated by 
integrating the inflow, if the wet well level and flow are valid, using the following calculation algorithm:- 

- = ((Inflow x 2) / 1000) + Totlnf 

Inflow Inflow in engineering units 

The inflow rate (Inflow) is the change in volume plus the volume pumped out of the well and is updated in two second 
increments calculated, if the wet well level and flow are valid, using the following calculation algorithm: - 

Inflow = ((VolNow - Vo101d) + (F1wEGU x 2)) / 2 

VolNow = Current wet well level volume 
Vo101d = Previous (two seconds ago) wet well level volume 
.F1wEGU = Flow in engineering units 

The wet well volume (VolNow) is calculated, if the wet well level is valid, using the wet well level as a reference and 
interpolation of a level vs volume vs surcharge flow lookup table and using the following calculation algorithm:- 

MX + C 
VolNow = (M x WWLEGU) + C 

M = (V2 - V1) / (L2 - LI) 
WWLEGU = Wet well level in engineering units 
C = VI - (M x L1) 
V2 = Volume constant at the next highest wet well level constant table record 
V1 = Volume constant at the next lowest wet well level constant table record 
L2 = Next highest wet well level constant table record 
Ll = Next lowest wet well level constant table record 

The wet well volume rate of change per minute (Vo1ROC) is the result of the rolling average of the last five changes in 
volume per minute updated in one minute increments, if the wet well level is valid, and is calculated using the following 
calculation algorithm:- 

Vo1ROC (VolDif,4 + VolDif,3 + VolDif,2 + VolDif,1 + VolDif,0) / 5 

VolDif = Wet well level volume difference 

3.5.5 Wet Well Level Rate Of Change 
The wet well level rate of change per minute (WWLROC) is updated in one minute increments, if the wet well level 
rate of change timer (WLROCT) has expired, and is calculated using the following calculation algorithm:- 
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WWLROC = WWLEGU - WREguP 

WWLEGU = Current wet well level in engineering units 
WREguP = Previous (one minute ago) wet well level in engineering units 

The wet well level rate of change timer (WLROCT) is enabled when a pump start flag becomes inactive. 

3.5.6 Plant Utilisation Index 
An item of plant is utilised when it is operating normally. 

The plant utilisation index ( Utlldx), which is reset at the beginning of each month, shall be the progressive mean 
average of the instantaneous plant utilisation percentage (T%Util) and is updated every second using the following 
calculation:- 

UtlIdx = TUtil / TUtCnt 

TUtil = Total monthly plant utilisation factor 
TUtCnt = Total monthly seconds 

The total monthly plant utilisation factor (TUtil), which is reset at the beginning of each month, shall be the progressive 
total of the instantaneous plant utilisation percentage (T%Util) and is updated every second using the following 
calculation:- 

TUtil 

T%Util 

TUtil + T%Util 

Instantaneous plant utilisation factor 

The instantaneous plant utilisation percentage (T%Util) is updated every second using the following calculation:- 

(Capacity operating / capacity installed) x 100 
T%Util = (PlUtil + P2Util) / 2 x 100 

PnUtil = Pump operating capacity (pump running =1, pump stopped = 0) 

3.5.7 Plant Availability Index 
An item of plant is available when normal operation is possible and is considered not available when either of the 
following conditions occur:- 

- Pump unavailable 
- Pump station in local mode 

The plant availability index (AvlIdx), which is reset at the beginning of each month, shall be the progressive mean 
average of the instantaneous plant availability percentage (T%Aval) and is updated every second using the following 
calculation:- 

AvlIdx = TAval / TAvCnt 

TAval = Total monthly plant availability factor 
TAvCnt = Total monthly seconds 

The total monthly plant availability factor (TAval), which is reset at the beginning of each month, shall be the 
progressive total of the instantaneous plant availability percentage (T%Aval) and is updated every second using the 
following calculation:- 

TAval 

T%Aval 

TAval + T%Aval 

Instantaneous plant availability factor 

The instantaneous plant availability percentage (T%Aval) is updated every second using the following calculation:- 

A = (Capacity available / capacity installed) x 100 
T%Aval = (PlAval + P2Aval) / 2 x 100 

PnAval Pump available capacity (pump available =1, pump unavailable = 0 
pump station in local mode = 0) 
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The plant availability station outage alarm flag (Stn Out) is only set if the instantaneous plant availability percentage 
(T%Aval) is below the plant availability index station outage setpoint (AISOSP). 

3.5.8 Pump Efficiency 

3.5.8.1 Hydraulic Power Consumption 

In order to calculate the hydraulic energy supplied by a pump it is necessary to measure the pressure generated by the 
pump as well as the flow. For a sewerage wet well the pressure is the pump delivery pressure (MAHD) less the wet well 
suction level (MAHD). 

Daily hydraulic power consumption (PwHyn) is updated in two second increments if after a time delay expires, set by 
the pump motor efficiency delay timer (PnEffT) allowing the motor to reach full speed, and the flow, delivery pressure 
and wet well level are valid, using the following calculation: - 

Ph = K x Flwx M x dT 

Proportional constant 
Flw = Outlet flow (Us) 

Differential pressure 
Delivery pressure (MAHD) - suction pressure (MAHD) 

dT = Integration time (Hours) 

To calculate the total power for the day the integral is accumulated using the following calculation:- 

PwHy, = PwHy, + Ph, 

PwHy, = hydraulic power consumption for the current day 
t-n = Previous hydraulic power consumption for the current day 

3.5.8.2 Electrical Power Consumption 

Power consumption shall be calculated by integrating over the operating time using the motor power (kW). 

Daily electrical power consumption (PwEln) is updated in two second increments if after a time delay expires, set by 
the pump motor efficiency delay timer (PnEffT) allowing the motor to reach full speed, and the motor power is valid, 
using the following calculation:- 

Pe = P x dt 

Motor power (kW) 
00dT = Integration time (Hours) 

To calculate the total electrical power for the day the integral is accumulated using the following calculation:- 

PwEli = PwEl,, + Pe, 

PwEl, = Electrical power consumption for the current day 
t-n = Previous electrical power consumption for the current day 

3.5.8.3 Total Efficiency 

The total efficiency will be calculated using the ratio between the hydraulic power consumption and the electrical power 
consumption. 

Daily efficiency (Effn) is updated in two second increments if after a time delay expires, set by the pump motor 
efficiency delay timer (PnEffT) allowing the motor to reach full speed, and the daily electrical efficiency is not zero, 
using the following calculation:- 

PwHy 
Ee = ' x100 

PwE1, 
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3.5.9 Midnight Process 
At midnight following data is recorded into the daily history table and then a transmit is initiated:- 

- Total daily pump minutes run (PnMinD) 
- Total daily volume pumped (TotVoD) 
- Total volume pumped yesterday (VolYdy) 
- Plant utilisation index (UtlIdD) 
- Plant availability index (AvlIdD) 

After the transmit routine has completed the following values are reset:- 

- Total daily pump operations (PnOpDy) 
- Total daily number of transmissions (TxmtDy) 
- Total daily hydraulic power consumption (PwHyn) 
- Total daily electrical power consumption (PwEln) 

If it is the beginning of a new year the following values are reset:- 

- Total volume pumped (TotVol) 
- Total inflow (TotInf) 
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3.6 RECORD 

3.6.1 Monitoring Change of State 
A burst transmission, which updates the SCADA system with the latest data, shall be initiated by setting the request to 
transmit flag (Tx Flag) when either of the following conditions occur:- 

- Change of state of a digital alarm flag being sent to IDTS 
- Percentage change in value of the following analog values being sent to IDTS:- 

- Wet well level 
- Flow 

Once the request to transmit flag (TxFlag) has been set, the change of state monitoring subprocess shall cease until one 
scan cycle delay, set by the monitor delay flag (MonFlg) being reset, after the transmission has occurred. 

To burst any information it must be in the form of an integer. To monitor the change of state the digital flags are moved 
into integer values. These integer values are compared to the value of the integers from the previous transmission. 

3.6.2 Event History 
Theevent history tables will be updated when either of the following conditions occur:- 

- Request for transmission flag becomes set 
- Maximum time period since last update determined by the event timer (EvTim) expires 

There are two tables for each history point, each consisting of 250 rows, which make up the event history tables that are 
continuously overwritten and record the last 500 events. 

Upon updating the event history table the following information is stored:- 

- Date 
- Time 
- Level 
- Alarm words consisting of 16 bits. 

Any value exceeding 32767 will be displayed in twos complement. 

The following is a breakdown of the 16 bit words:- 

- PnaFna 

- PnbFna 

32768 = Pump no.n power available flag 
16384 = Pump no.n motor protection unit trip fault 
8192 = Pump no.n motor protection unit trip fault count exceeded 
4096 = Pump no.n motor protection unit trip fault autoreset flag 
2048 = Pump no.n motor protection unit alarm fault 
1024 = Pump no.n motor protection unit alarm fault count exceeded 
512 = Pump no.n motor protection unit alarm fault autoreset flag 
256 = Pump no.n variable speed drive fault 
128 = Pump no.n variable speed drive fault count exceeded 
64 = Pump no.n variable speed drive fault autoreset flag 
32 = Pump no.n bearing temperature fault 
16 = Spare 
8 = Pump no.n reflux valve fail to open fault 
4 = Pump no.n reflux valve fail to close fault 
2 = Pump no.n reflux valve fail to open fault count exceeded 
1 = Pump no.n reflux valve fail to open fault autoreset flag 

32768 = Pump no.n fail to run fault 
16384 = Pump no.n emergency stop fault 
8192 = Pump no.n running flag 
4096 = Pump no.n power signal invalid fault 
2048 = Pump no.n current signal invalid fault 
1024 = Spare 
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Brisbane Water - Systems & Information Management Section 
Indooroopilly Road Sewage Pump Station (Varaiable Speed Drive) Motorola RTU Functional Specification Ver 3.01 

512 = Spare 
256 = Pump no.n water in oil chamber fault 
128 = Pump no.n power high alarm 
64 = Pump no.n power low alarm 
32 = Pump no.n current high alarm 
16 = Pump no.n current low alarm 

8 = Pump no.n available flag 
4 = Spare 
2 = Spare 
1 = Spare 

SaAFnb 
32768 
16384 
8192 
4096 
2048 
1024 
512 
256 
128 

64 
32 
16 

8 

4 

2 

1 

- SbAFnb 
32768 
16384 

8192 
4096 
2048 
1024 
512 
256 
128 
64 
32 
16 

8 

4 

2 

1 

ScAFnb 

Pump station power fault 
Surcharge imminent alarm 
Pump station remote selected flag 
Pump station wet well level signal invalid fault 
Pump station delivery pressure signal invalid fault 
Pump station flow signal invalid fault 
Pump station pump well flooded fault 
Pump station sump pump running flag 
RTU 1/0 module fault 
RTU AC failure fault 
RTU CPU battery fault 
Pump station sump pump run exceeded alarm 
Pump station sump pump cycle exceeded alarm 
Site attention indicator timer reset alarm 
Site attention indicator pushbutton reset flag 
Spare 

Pump station wet well level calibration start request 
Pump station wet well level calibration in progress 
Pump station wet well level calibration aborted after eight hours alarm 
Pump station wet well level calibration fault 
Pump station wet well level calibration aborted flag 
Pump station wet well level calibration local inhibit flag 
Pump station wet well level high alarm 
Pump station wet well level low alarm 
Surcharge occurring alarm 
Predicted time until surcharge below 30 minutes alarm 
Pump station flow high alarm 
Pump station flow low alarm 
Pump station delivery pressure high alarm 
Pump station delivery pressure low alarm 
RTU battery fault 
Plant availability station outage alarm 

32768 = Generator common fault 
16384 = Generator low fuel 
8192 = Generator running 
4096 = Generator available 
2048 = Generator over temperature 
1024 = Automatic transfer switch stop all pumps command 
512 = Automatic transfer switch generator C/13 online 
256 = Automatic transfer switch mains CB online 
128 = Generator run time exceeded 
64 = Spare 
32 = Spare 
16 = Spare 

8 = Spare 
4 = Spare 
2 = Spare 
1 = Spare 
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2 Brisbane Water - Systems & Information Management Section 
Indooroopilly Road Sewage Pump Station (Varaiable Speed Drive) Motorola RTU Functional Specification Ver 3.01 

3.6.3 Transmission Timers 
To prevent congestion and a monopolising by a single RTU of the Motorola trunk radio network there is a delay before 
retransmissions of data can occur. 

The daily number of transmissions from the site will be recorded in the total daily number of transmissions counter 
(TxmtDy). The number of transmissions over specific time periods will be recorded in the number of transmissions 
counter (TxCnt) and is reset if either of the following conditions occur:- 

- High transmission flag (TxHigh) is reset and the transmission minimum timer (TxMinT) expires 
- High transmission flag (TxHigh) is set and the transmission maximum timer (TxMaxT) expires 

The high transmission flag (TxHigh) is latched if the site transmits more frequently than the transmit maximum setpoint 
(TxMxSP) within the time period determined by the transmission minimum timer (TxMinT). This flag is unlatched if 
the site transmits less frequently than the transmit maximum setpoint (TxMxSP) within the time period determined by 
the transmission maximum timer (TxMaxT). The result of the high transmission flag (TxHigh) being set is to increase 
the minimum delay between transmissions from the time period determined by the transmission delay minimum timer 
(TxDyMn) to the time period determined by the transmission delay maximum timer (TxDyMx). 

The, transmission minimum timer (TxMinT) will be enabled upon timer expiring. 

The transmission maximum timer (TxMaxT) will be enabled if either of the following conditions occur:- 

Transmission maximum timer (TxMaxT) expires 
_T High transmission flag (TxHigh) is set 

3.6.4 Transmission 
The Motorola RTU will communicate with IDTS using burst sequences to transmit data. Bursting requires a row of data 
to be sent at a time, the relevant data to be sent will be moved to the appropriate burst table rows and transmitted. After 
transmitting the information, all the current values are transferred into the previous value variables for comparison of 
the next change of state. 

To communicate the burst routine requires the use of a destination site (Bsite), which could, either of the following:- 

Newstead 
Brisbane Administration Centre (BAC) 

The alternative destination site will be selected upon detection of a communications fail flag (ComFal). 

The Motorola RTU internally generated communications fail flag (ComFal) is set if a data burst is sent towards a 

control center and no central acknowledge (ACK) is returned. This flag is reset upon successful communication. 

The RTU retries the primary communications link (Newstead) and resets the communications fail flag (ComFal) after a 

time period determined by the communication failure timer (ComFT) expires. 

The communication failure timer (ComFT) will be enabled if the communications fail flag (ComFal) is set. 
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Brisbane Water - Systems & Information Management Section 
Indooroopilly Road Sewage Pump Station (Varaiable Speed Drive) Motorola RTU Functional Specification Ver 3.01 

3.7 OUTPUTS 
All physical outputs are scanned in the code and are not updated until the SCAN function is called. 
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MCC 10 pair Dekoron 

Indooroopilly 
Interconnecting 

Pump Station 
Cables Schedule 

ATS Sw/Bd 

Wire # Core # (VFD#1) Core # Wire .# Function 
109 1W 1W 109 VFD Running 
119 1B 1B 119 VFD Running 

VFD Speed Output 
VFD Speed Output 
Motor Current 
Speed ref 
Speed ref 
Speed ref 
Level Xmitter 
Level Xmitter 
VFD in Auto 
VFD in Auto 
VFD in Auto (to RTU) 
VFD in Auto (to RTU) 
Common 
Reset 
Run/Stop 
Auto/Man 
spare core 
spare core 

PP1-SP+ 2W 2W PP1-SP+ 
PP1-SP- 2B 2B PP1-SP- 
107 3W 3W 107 
PP1-PR- 3B 3B PP1-PR- 

PP1-PR+ 4W 4W PP1-PR+ 
PP1-SC- 4B 4B PP1-SC- 
PP1-SC+ 5W 5W PP1-SC+ 
PP1-SC- 5B 5B PP1-SC- 
PP1-30 6W 6W PP1-30 

PP1-30A 6B 6B PP1-30A 
115 7W 7W 115 

109 7B 7B 109 

PP1-15 8W 8W PP1-15 
PP1-16 8B 8B PP1-16 
PP1-18 9W 9W PP1-18 
PP1-27 9B 98 PP1-27 

10W lOW 
10B 10B 

C-01 

MCC 10 pair Dekoron ATS Sw/Bd 

Wire # Core # (VFD#2) Core # Wire # Function 
209 1W 1W 209 VFD Running 
219 1B 1B 219 VFD Running 
PP2-SP+ 2W 2W PP2-SP+ VFD Speed Output 
PP2-SP- 2B 2B PP2-SP- VFD Speed Output 
207 3W 3W 207 Motor Current 
PP2-PR- 3B 3B PP2-PR- Speed ref 
PP2-PR+ 4W 4W PP2-PR+ Speed ref 
PP2-SC- 48 4B PP2-SC- Speed ref 
PP2-SC+ 5W 5W PP2-SC+ Level Xmitter 
PP2-SC- 5B 5B PP2-SC- Level Xmitter 
PP2-30 6W 6W PP2-30 VFD in Auto 
PP2-30A 6B 68 PP2-30A VFD in Auto 
215 7W 7W 215 VFD in Auto (to RTU) 
209 78 7B 209 VFD in Auto (to RTU) 
PP2-15 8W 8W PP2-15 Common 
PP2-16 8B 8B PP2-16 Reset 
PP2-18 9W 9W PP2-18 Run/Stop 
PP2-27 9B 98 PP2-27 Auto/Man 

spare core 
spare core 

10W lOW 
10B 10B 

C-02 
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RTU 10 pair Dekoron 

Indooroopilly 
Interconnecting 

Pump Station 
Cables Schedule 

ATS Sw/Bd 

Wire # Core # (RTU Signals) Core # Wire # Function 
701 1W 1W 701 Generator/ATS common fault 

109 1B 18 109 Generator/ATS common fault 
702 2W 2W 702 Generator low fuel 

109 2B. 2B 109 Generator low fuel 

707 3W 3W 707 ATS Generator CB Closed 
109 3B 3B 109 ATS Generator CB Closed 
704 4W 4W 704 Generator Available (in Auto) 
109 4B 4B 109 Generator Available (in Auto) 

705 5W 5W 705 Generator Overtemp 

109 5B 58 109 Generator Overtemp 
706 6W 6W 706 Stop VFD's 

109 6B 6B 109 Stop VFD's 

703 7W 7W 703 Generator Running 

109 7B 7B 109 Generator Running 

708 8W 8W 708 ATS Mains CB Closed 

109 88 8B 109 ATS Mains CB Closed 

709 9W 9W 709 spare core 

109 9B 98 109 spare core 
spare core 
spare core 

10W 10W 

108 10B 

C-03 

ATS Sw/Bd 10 pair Dekoron Generator 

Wire # Core # (Marshalling) Core # Wire # Function 
X0000B 1W 1W X0000B Generator CB Status 
9 1B 18 9 Generator CB Status 
X0000C 2W 2W X0000C Generator Ready Status 
9 2B 2B 9 Generator Ready Status 
84 3W 3W 84 Remote Generator start 
82 3B 3B 82 Remote Generator start 
701 4W 4W 701 Generator Common Fault 
109 4B 4B 109 Generator Common Fault 
702 5W 5W 702 Generator Low Fuel 
109 5B 58 109 Generator Low Fuel 
704 6W 6W 704 Generator Available (in Auto) 
109 6B 68 109 Generator Available (in Auto) 
705 7W 7W 705 Generator Overtemp 
109 7B 7B 109 Generator Overtemp 
703 8W 8W 703 Generator Running 
109 8B 8B 109 Generator Running 

spare core 
spare core 
spare core 
spare core 

9W 9W 
9B 98 
10W 10W 
10B 10B 

C-04 
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ATS Sw/Bd 

Wire # Core # 

10C+E PVC/PVC 

indooroopiliy Pump Station 
Interconnecting Cables Schedule 

MCC 

Core # Wire # Function 
150 1 1 150 VFD 1 Ready 
154 2 2 154 VFD 1 Ready 
250 3 3 250 VFD 2 Ready 
254 4 4 254 VFD 2 Ready 
L1 5 5 L1 PFR in MCC 
2 6 6 2 PFR in MCC 

7 7 Spare Core 
8 8 Spare Core 
9 9 Spare Core 
10 10 Spare Core 

C-05 

Generator ATS Sw/Bd 

Core # Core # Function 

Red Red Generator DA 

White White Generator OB 

Blue Blue Generator OC 

Black Black Generator Neutral 
Green/Yellow Green/Yellow Generator Earth 

P-01 

MCC ATS Sw/Bd 

Core # 

Red 

White 

Blue 
Black 
Green/Yellow 

Core # Function 
Red Mains OA 

White Mains DB 

Blue Mains OC 

Black Mains Neutral 
Green/Yellow Mains Earth 

P-02 
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MCC 

Core # 

Red 

White 

Blue 

Indooroopilly Pump Station 
Interconnecting Cables Schedule 

ATS Sw/Bd 

Core # Function 
Red ATS Common OA 

White ATS Common DB 

Blue ATS Common DC 

P-03 

MCC ATS Sw/Bd 

Core # 

Red 

White 

Blue 
Green/Yellow 

Core # Function 
Red Pump I Supply DA 

White Pump I Supply DB 

Blue Pump I Supply DC 

Green/Yellow Pump 1 Earth 

P-04 

MCC ATS Sw/Bd 

Core # 

Red 

White 

Blue 
Green/Yellow 

Core # Function 
Red Pump 2 Supply OA 

White Pump 2 Supply OB 

Blue Pump 2 Supply DC 
Green/Yellow Pump 2 Earth 

P-05 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 56 of 223



ATS Sw/BD 

Core # 

Red 

White 

Blue 
Green/Yellow 

ATS Sw/BD 

Core # 

Red 

White 

Blue 
Green/Yellow 

Indooroopilly Pump Station 
Interconnecting Cables Schedule 

(via MCC Terminals) Pump 1 

Core # Function 
Red Pump I VFD OA 

White Pump I VFD OB 

Blue Pump I VFD OC 
Green/Yellow Pump 1 Earth 

P-06 

(via MCC Terminals) Pump 2 

P-07 

Core # Function 
Red Pump 2 VFD OA 

White Pump 2 VFD OB 

Blue Pump 2 VFD OC 
Green/Yellow Pump 2 Earth 
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Provisional version 

VLT' 6000 HVAC 

VII 6000 HVAC 

Operating Instructions 
Software version: 1.0x 

CE 
These Operating Instructions can be used for all VLT 6000 
HVAC frequency converters with software version 1.0x. The 
software version number can be seen from parameter 
624 Software version no. 

MG.60.A1.02 - VLT is a registered Danfoss trade mark 3 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 88 of 223



Provisional version 

VLT® 6000 HVAC 

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

lation of the motor or the frequency converter may 

cause damage to the equipment, serious personal 

injury or death. 

Consequently, the instructions in this manual, as 

well as national and local rules and safety 

regulations, must be complied with. 

Safety regulations 
1. The VLT frequency converter must be discon- 

nected from mains if repair work is to be carried 
out. 
Check that the mains supply has been 

disconnected and that the necessary time has 

passed before removing motor and mains plugs. 

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

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

as a safety 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 not included 

in the factory setting. If this function is required, 

set parameter 117, Motor thermal protection, to 

data value ETR trip or data value ETR warning. 

Note: The function is initialised at 1.0 x rated 

motor current and rated motor frequency (see 

page 59). 

For the North American market: The ETR 

functions ensure overload protection of the motor, 

Class 20, in accordance with NEC. 

6. Do not remove the plugs for the motor and mains 
supply while the VLT frequency converter is 

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

mains plugs. 

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 no 

longer be considered low-voltage terminals. 

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

Check that all voltage inputs have been 

disconnected and that the necessary time has 

passed before repair work is commenced. 

Warning against unintended start 
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 stopped motor may start if a fault occurs in the 
electronics of the VLT frequency converter, or if a 

temporary overload or a fault in the supply mains 

or the motor connection ceases. 

1. 

Warning: 
Touching the electrical parts may be fatal - even after the 
equipment has been disconnected from mains. 

Using VLT 6001-6005: wait at least 4 minutes 
Using VLT 6006-6275: wait at least 15 minutes 
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VLT® 6000 HVAC 

Introduction to Operating Instructions 

These Operating Instructions are intended as a tool for you as the person who is going to install, operate and 

program the VLT 6000 HVAC. 

A VLT 6000 HVAC comes with Operating Instructions as well as a Quick Setup Guide. In addition, a Design Guide 

can be ordered for use when designing installations that will include a VLT 6000 HVAC. See next page 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: 

All about VLT 6000 HVAC: 

This section tells you the advantages you can obtain by using a VLT 6000 
HVAC - such as AEO, Automatic Energy Optimization, IRFI 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. 

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 something to be noted 
by the reader. 

Indicates a general warning. Indicates a high-voltage warning. 
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Available literature 
The chart below gives an overview of the literature available for the VLT 6000 HVAC. 

Please note that variations may occur from one country to the next 

omes wit 
VLT 6000 

HVAC 

Operating 
Instructions 

MG.60.AX.YY 

Quick 
Setup 

MG.60.CX.YY 

Other literature 
for VLT 6000 

HVAC 

r - 
Design 

I Guide 
MG.60.BX.YY 

L 

VLT 6000 HVAC 
I Data sheet 

MD.50.AX.YY 
L 

X= version number 06 = Italian 

YY = language version 07 = Swedish 
01 = Danish 10 = Dutch 
02 = English 20 = Finnish 
03 = German 28 = Brazilian Portuguese 
04 = French 51,52 = Danish, English, German 
05 = Spanish 

Instructions 
for VLT 

6000 HVAC 

- 
LCP Remote 
control unit 

MI.50.CX.52 

- 
LC-filter 

I MI.50.EX.51 

L - - - 
IP 20 terminal 

cover 
M1.50.H1.51 

-RCD- -1 

I instructions 
MI.66.AX.YY 

L 

r - - 
Relay card 

I instructions 
MI.66.AX.YY 

Communication 
with VLT 6000 

HVAC 

r - 
PROFIBUS 

Manual 
MG.10.EX.YY 

Metasys N2 

r - 
LonWorks 

I Manual 

r - - 
Landis/Staefa 

I FLN 

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 VLT frequency converter than 
with the traditional HVAC regulation principles. 
Another advantage in using the VLT 6000 HVAC is 

that regulation is improved and can easily adapt to a 

new flow or pressure requirement in an installation. 

The use of a VLT 6000 HVAC offers the following 
additional advantages: 

VLT 6000 HVAC has been designed for HVAC 

applications. 
A wide power range - from 1.1-250 kW, with a 

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

All unit types are available with an integral RFI 

filter, complying with EN 55011 class 1-A in the 
case of a 150 m screened/armoured motor cable 
and 

EN 55011 class 1-B in the case of a screened/ 

6 

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 (in connection with zoning), 
as well as setting of two set-points. 
Sleep mode (ESM), 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 FLN. 

Communication option cards that can be 

connected are LonWorks, Profibus for the VLT 

6000 HVAC. 

MG.60.A1.02 - VLT is a registered Danfoss trade mark 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 91 of 223



Provisional version 

VLT® 6000 HVAC 

Control principle 
A frequency converter rectifies AC voltage from mains 

into DC voltage, after which this DC voltage is 

converted into an AC current with a variable 
amplitude and frequency. 

1 2 3 

ti ti 

1. Mains voltage 

3 x 200 - 240 VAC, 50 / 60 Hz 

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

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

1 

4 
6 

5 

2. Rectifier 

A three-phase rectifier bridge that rectifies AC 

current into DC current. 

3. Intermediate circuit 
DC voltage = \gx mains voltage [V]. 

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

.`? 

J o- 
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, 10-100% of mains supply 
voltage. 

8. Control card 
This is where to find the computer that controls 
the inverter which generates the pulse pattern by 

which the DC voltage is converted into variable 
AC voltage with a variable frequency 

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. 

x 

1.00 

0.75 

0 
2 

0 
0.50 

0.25 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

If the AEO function has been selected in parameter 
101, Torque characteristics, this function will be 

constantly active. If there is a major deviation from the 
optimum U/f ratio, the VLT frequency converter will 

quickly adjust itself. 

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 

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: 

rPar. 100 Configuration 
L 

Par. 221 . Warning:Low-current, 

r-Par. 224 Warning: High frequency, f HIGH 

Par. 300 Terminal 16 Digital inputs , 

FPar. 302 'Terminal 18:Digital inputs - - 

[ Par. 308 Terminal 53, analogue input voltage' 

Par. 309 Terminal 53, min. scaling 

Para 310 Terminal 53, max. scaling 

This example shows an application with Run 

permissive, warning against no load and warning for 

filter change. 

The Run permissive function ensures that the VLT 

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 

4 

5\ 0 

3 

2 
V01 

DANFOSS 
175NA401.11 

Run permissive 

four > f HIGH 
Change filter 

Warning 
Broken V -beR 

_J 

Start comp. 
aktIve Damper Damper 

motor 

Depends on ':unit 

Run permissive:18] 

Start [1] 7-- 

Reference [1] 

0 V . 

L Para 319 

Lpar. '323 

[ Par. 326 

I-Frar. 409 

8 

Output 

Relay 1 

Output _,frequency greater than THIGH par.2241 

Start command active [27] 

Relay 2 Alarm or warning [12] 

Function at no load Warning:111 
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Example of application - Constant pressure regulation 
The demand for water from waterworks varies 

considerably over the 24 hours 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: 

I-Par:100 ConfigOration 

ear: 302 Terminal1,8 Digital inputs_ ' 

Par: 314 Terminal; 60; analogue input current 

riTa 

Par. 316, " Terminal"60, max: scaling 

Fpar. 403 -.Sleep mode timer 

in water supply system 
A VLT 6000 HVAC with its integral PID controller 
ensures simple and quick installation. For example, an 

IP 54 unit can be mounted close to the pump on the 
wall and the existing mains cables can be used as 

mains supply to the frequency converter. 

A Danfoss MBS 33 0-10 bar can be fitted a couple of 

metres from the joint outlet point from the waterworks 
to obtain closed loop regulation. Danfoss 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. 

L1 

L2 

L3 

N 

PE- 

a) 
N 

F1 

I. I 
91 92 93 95 

Ll L2 L3 PE 

120 

Danfoss 
MBS 33 

27 0 

18 0 

39 0 

VLT6000 
55 o 

U V W PE 

96 97 98 99 
0 

60 0 
0-10 bar 

Par. 404 Sleep frequency 

_.Par. 405 :Wake-up frequency ; 

LPar.:406 Boost setpoint 

i Par. 415 " Process units 

Closed loop [1] 

Start [1] 

Feedback signal [2] 

4.mA 

20 mA 

10 se'C. 

15 Hz 

20 Hz 

I- Par. 416 Feedback conversion 

rPar. 418 Setpoint 1 
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VLT® 6000 HVAC 

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 quality or specifications of a product. 

Three EU directives relate to frequency converters: 

The machine directive (89/392/EEC) 
All machines with critical, moving parts are 

comprised by the machine directive which 

came into force on 1 January 1995. Since a 

frequency converter is largely electrical by 

function, it does not fall under the machine 

directive. However, if a frequency converter is 

supplied for use in a machine, we provide 

information about the safety aspects relating 

to the frequency converter. We do that by 

means of a manufacturer's declaration. 

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

accordance with the low voltage directive 

which came into force on 1 January 1997. 

This directive applies to all electrical 

equipment and units used in the 50-1000 V 

AC and 75-1500 V DC voltage ranges. 

Danfoss provides its units with CE-labels in 

accordance with the directive and issues 

declarations of conformity upon request. 

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

The presence of electromagnetic compatibility 

means that the mutual interference between 

different components/appliances is so small that 

the functioning of the appliances is not affected. 

The EMC directive came into force on 1 January 

1996. In accordance with the directive, Danfoss 

CE-labels its products and issues a declaration 

of conformity upon request. 

To help ensure that your installation is EMC-correct, 

the manual provides detailed instructions for 

installation. Furthermore, we specify which norms that 

are complied with by which of our products. We offer 

the filters that can be seen from the specifications 

and gladly provide other types of assistance that can 

help you obtain the best possible EMC result. 

In most cases the VLT frequency converter is used by 

professionals of the trade as a complex component 
forming part of a larger appliance, system or 

installation. It must be noted that the responsibility for 

the final EMC properties of the appliance, system or 

installation rests with the installer. 
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 PC software and serial communication 
Danfoss offers a number of serial communication 
options. Serial communication allows monitoring, 
programming and controlling one or several units from 
a centrally placed computer. 
All VLT 6000 HVAC units have a RS 485 port as 

standard with a choice of three protocols. The three 
protocols selectable in parameter 500 Telegramprofil 

are: 

FC protocol 
Johnson Controls Metasys N2 

Landis/Staefa FLN 1) 

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 

1) Available from approx. October 98. 

Provisional version 

VLT® 6000 HVAC 

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

with a PC. A WindowsTM program, called Software 
Dialog, is available for this purpose. It can be used to 

O 

monitor, program and control one or several VLT 6000 () < 
HVAC units. > 

1:3 I 
0 

Modules 
Information on the installation of various modules is 

not included in this manual. See the Design Guide for 

VLT 6000 HVAC or contact Danfoss. 

500-537 Serial communication 

I NB! 

141 
Information on the use of RS 485 serial 

interface is not included in this manual. 

Please contact Danfoss and ask for the Design 

Guide. 
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Unpacking and ordering a VLT frequency 
converter 
Are you are in doubt as to which VLT frequency 

converter you have received and which options it 

contains? Use the following table to find out. The 

table can also be used for ordering a VLT 6000 HVAC. 

Motor power 
M6ns voltage, rated:,_ 

400 V 1) 460 V1 ) 

55 kW VLT 6075 
75 kW VLT 6100 VLT 6075 

91°10kWkW 

VLT 6125 VLT 6100 
VLT 6150 VLT 6125 

132 kW VLT 6175 VLT 6150 
160 kW VLT 6225 VLT 6175 
200 kW VLT 6275 VLT 6225 
250 kW VLT 6275 

Type code ordering number string 
On the basis of your order, the VLT 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-T5-B20-R3-DL-F10-Al 0 

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). 

Character no. 8 (H) indicates the application range of 

the unit: H = HVAC. 

Bookstyle IP 20 

Motor power 
1.1 kW 

1.5 kW 
2.2 kW 
3.0 kW 
4.0 kW 
5.5 kW 

7.5 kW 

Mains voltage, rated: 

_ 200-240 V 

VLT 6002 

VLT 6003 
VLT 6004 
VLT 6005 

380-460 V 

VLT 6002 

VLT 6003 
VLT 6004 
VLT 6005 
VLT 6006 
VLT 6008 
VLT 6011 

MainS voltage, rated: 

Motor power 200-240 V 

1.1 kW VLT 6002 
1.5 kW VLT 6003 
2.2 kW VLT 6004 
3.0 kW VLT 6005 
4.0 kW VLT 6006 
5.5 kW VLT 6008 
7.5 kW VLT 6011 
11 kW VLT 6016 
15 kW VLT 6022 
18.5 kW VLT 6027 
22 kW VLT 6032 
30 kW VLT 6042 
37 kW VLT 6052 
45 kW VLT 6062 

380-460 V 

VLT 6002 
VLT 6003 
VLT 6004 
VLT 6005 
VLT 6006 
VLT 6008 
VLT 6011 
VLT 6016 
VLT 6022 
VLT 6027 
VLT 6032 
VLT 6042 
VLT 6052 
VLT 6062 

Units in the range of 1.1-45 kW come with enclosure 
IP 20, IP 54. 

Units in the range of 55-250 kW come with enclosure 

IP 00, IP 20 or IP 54. 

1) The max. output depends on the mains voltage 

connected to the unit. 

Hardware variants 

All units in the programme are available in the 

following hardware variants: 

ST: Standard unit w/ or w/o control unit. 

RFI-filter 

Bookstyle units always come with an integral RFI filter 

that complies with EN 55011-1B with 20 m screened 
/armoured motor cable and EN 55011-1A with 150 

m screened/armoured motor cable. 

Units for a mains voltage of 240 V and a motor power 
of up to and including 4.0 kW (VLT 6006) 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 1A & 1B filter. 

Units for higher motor power than these (4.0 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 IP 54 

units, can be ordered either with or without the 
control unit. IP 54 units always come with a control 
unit. 
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Ordering form VLT 6000 HVAC 

VLT 6 

Power sizes 
e.g. 6008 

6002 1.1 kW 
6003 
6004 
6005 
6006 
6008 
6011 
6016 
6022 
6027 
6032 
6042 
6052 
6062 

1.5 kW 
2.2 kW 
3.0 kW 
4.0 kW 
5.5 kW 
7.5 kW 
11 kW 
15 kW 

18.5 kW 
22 kW 
30 kW 
37 kW 
45 kW 

Application range 
HVAC 

6002 1.1 kW 
6003 1.5 kW 
6004 2.2 kW 
6005 3.0 kW 
6006 4.0 kW 
6008 5.5 kW 
6011 7.5 kW 
6016 11 kW 
6022 15 kW 
6027 18.5 kW 
6032 22 kW 
6042 30 kW 
6052 37 kW 
6062 45 kW 
6075 55 kW 
6100 75/90 kW 
6125 90/110 kW 
6150 110/132 kW 
6175 132/160 kW 
6225 160/200 kW 
6275 200/250 kW 

No. units of 
this type 

Required 
delivery date 

Ordered by: 

H 

H 

Mains voltage 
3 x 200 - 240 V 

-3 x 380 - 460 V 

T 

T2 
T5 

Enclosure 
Bookstyle IP 20 B 2 0 

6002-6005 200-240 V 

6002-6011 380-460 V 

IP 00 C 0 0 

6042-6062 200-240 V 

6075-6275 380-460 V 

IP 20 

6002-6062 200-240 V 

6002-6275 380-460 V 

C 2 0 

IP 54 C 5 4 

6002-6062 200-240 V 

6002-6275 380-460 V 

Hardware variant 
standard only 

S T 

RFI filter 
Available w/o filter in the ranges 

6006-6062 200-240 V 

6016-6275 380-460 V 

With integral 1A + 1B filter 

R D 

R 0 

R 

Control unit (LCP) 
W/o LCP (not an option with IP 54) 

W/ LCP 

DO- 
DL 

Fieldbus option card 
No option 

Profibus 

LonWorks Free Topology Process 

LonWorks 78 KBPS 

LonWorks 1.25 MBPS 

Application option card 
W/ relay card 

(not with field bus option) 

Date: 

Take a copy of the ordering forms. Fill them in and 

send or fax your order to the nearest office of the 

Danfoss sales organisation. 

F 0 0 

F 1 0 

F 6 0 

F 7 0 

F 8 0 

A 3 01- 

MG.60.A1.02 - VLT is a registered Danfoss trade mark 13 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 98 of 223



Provisional version 

VLT' 6000 HVAC 

General technical data 

Mains supply (L1, L2, L3): 

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

Supply frequency 50/60 Hz 

Max. imbalance of supply voltage ±2% of rated supply voltage 

Power factor / cos. cp 0.90/1.0 at rated load 

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

Max. short-circuit current 100.000 A 

See the section on special conditions in the Design Guide 

VLT output data (U, V, W): 

Output voltage 0-100% of supply voltage 

Output frequency 0 - 120 Hz, 0 - 1000 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 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% 

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, R, approx. 2 I<S2 

Scanning time per input 3 msec. 

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

supply and opening switch 4. See drawing on page 37. 

Control card, analogue inputs: 

No. of programmable analogue voltage inputs 2 

Terminal nos. 53, 54 
Voltage level 0 - 10 V DC (scalable) 

Input resistance, Ri approx. 10 kfl 
No. of programmable analogue current inputs 1 

Terminal no. 60 
Current range 0/4 - 20 mA (scalable) 

Input resistance, Ri approx. 200 S2 

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 (PELT/) and other 
high-voltage terminals. 
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Provisional version 

VLT® 6000 HVAC 

General technical data 

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, logic '0' < 5 V DC 

Voltage level, logic '1' > 10 V DC 

Maximum voltage on input 28 V DC 

Input resistance, F; approx. 2 k_Q 

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 drawing on page 37. 

Control card, digital/pulse and analogue outputs: 
No. of programmable digital and analogue outputs 2 

Terminal nos. 42, 45 

Voltage level at digital/pulse output 0 - 24 V DC 

Minimum load to frame (terminal 39) at digital/pulse output 600 Q 

Frequency ranges (digital output used as pulse output) 0-32 kHz 

Current range at analogue output 0/4 - 20 mA 

Maximum load to frame (terminal 39) at analogue output 500 Q 

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 

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 (PELV). 

Relay outputs: 
No. of programmable relay outputs 2 

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

Max. terminal load (AC) on 4-5, control card 50 V AC, 1 A, 60 VA 

Max. terminal load (DC) on 4-5, control card 75 V DC, 1 A, 30 W 

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

Max. terminal load (DC) on 4-5, control card for UL/cUL applications 42.2 V DC, 1 A 

Terminal nos., power card and relay card 1-3 (break), 1-2 (make) 

Max. terminal load (AC) on 1-3, 1-2, power card and relay card 240 V AC, 2 A, 60 VA 

Min. terminal load on 1-3, 1-2, power card and relay card 24 V DC 10 mA, 24 V AC 100 mA 
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Provisional version 

VLT® 6000 HVAC 

General technical data 

Cable lengths and cross-sections: 
Max. motor cable length, screened/armoured cable 150 m 

Max. motor cable length, unscreened/unarmoured cable 300 m 

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

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

Max. cable cross-section to motor, see next section 
Max. cross-section for control cables 1.5 mm2/16 AWG 

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

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, control range (closed loop) 1:1000 of synchro. speed 

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

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

Speed, 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: ±5.0% of rated output power 

Externals: 

Enclosure IP 00, IP 20, IP 54 

Vibration test 0.7 g 

Max. relative humidity 93 % +2 %, -3 % (IEC 68-2-3) for storage/transport 
Ambient temperature IP 00/20/54 Max. 45°C (24-hour average max. 40°C) 

Ambient temperature IP 20/54 VLT 6011 460 V Max. 40°C (24-hour average max. 35°C) 

Derating for high ambient temperature, see page 107 of the Design Guide 

Min. ambient temperature in full operation 0°C 
Min. ambient temperature at reduced performance -10°C 

Temperature during storage/transport -25 - +65/70°C 
Max. altitude above sea level 1000 m 

Derating for high air pressure, see page 108 of the Design Guide 

EMC standards applied, Emission EN 50081-1/2, EN 61800-3, EN 55011, EN 55014 
Immunity EN 50082-2, EN 61000-4-2, IEC 1000-4-3, EN 61000-4-4 

EN 61000-4-5, ENV 50204, EN 61000-4-6, VDE 0160/1990.12 
See section on special conditions in the Design Guide 

VLT 6000 HVAC protection: 
Electronic motor thermal protection against overload. 
Temperature monitoring of heat-sink ensures that the VLT frequency converter cuts out if the temperature 
reaches 90°C for IP 00 and IP 20. For IP 54, the cut-out temperature is 80°C. An overtemperature can only 

be reset when the temperature of the heat-sink has fallen below 60°C. 
The VLT frequency converter is protected against short-circuiting on motor terminals U, V, W. 

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

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

If a motor phase is missing, the VLT frequency converter cuts out. 
If there is a mains fault, the VLT frequency converter is able to carry out a controlled deramping. 
If a mains phase is missing, the VLT frequency converter will cut out when a load is placed on the motor. 
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IEA 
1:1X0 

Provisional version 

Mains supply 3 x 200 - 240 V 

According to international requirements VLT type 

Output current 4) IvaN [A] 

lyLT mAx (60 s) [A) 

Output (240 V) SA.T.N (kVA] 

Typical shaft output PyLT.N fkW] 
Typical shaft output PVLTN [HP] 
Max. cable cross-section 

to motor and DC-bus [mm2/AWG] 

Max. input current (200 V) I" [A] 

Max. cable cross-section 
power [mM2] /[AWG] 2) 

Max. pre-fuses [A]/UL 'r [A] 

Mains contactor [Danfoss type] 

[AC value] 

Efficiency 21 

Weight IP 20 [kg] 

Weight IP 54 [kg] 

Power loss at max. load. [W] Total 

Enclosure VLT type Bookstyle IP 20/Compact IP 20/IP 54 

VLT® 6000 HVAC 

6002 6003 6004 6005 6006 6008 6011 

6.6 7.5 10.6 12.5 16.7 24.2 30.8 
7.3 8.3 11.7 13.8 18.4 26.6 33.9 
2.7 3.1 4.4 5.2 6.9 10.1 12.8 

1.1 1.5 2.2 3.0 4.0 5.5 7.5 

1.5 2 3 4 5 7.5 10 

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

6.0 7.0 10.0 12.0 16.0 23.0 30.0 

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

16/10 16/15 25/20 25/25 35/30 50 60 

CI 6 

AC-3 
CI 9 

AC-3 
CI 12 

AC-3 
CI 12 

AC-3 
CI 6 

AC-1 

CI 9 

AC-1 

CI 16 

AC-1 

0.95 

7 7 9 9 23 23 23 

11.5 11.5 13.5 13.5 35 35 38 

76 95 126 172 194 426 545 

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

Mains supply 3 x 200 - 240 V 

According to international requirements VLT type 

4a= 

Output current 4) IVLT,N [A] 

IvEr.mAx (60 s) [A] 

Output (240 \/) Svurp [kVA] 

Typical shaft output PvaN [kW] 
Typical shaft output PyriN [HP] 

Max. cable cross-section 
to motor and DC-bus [rnm2/AWG] 
Min. cable cross-section 
to motor and DC-bus (mm2/AWG] 

Max. input current (200 V) ILN [A] 

Max. cable, cross-section, 
power [mm2]/[AWG] 

Max. pre-fuses [A]/UL ' ) [A] 

Mains contactor [Danfoss type] 
[AC value] 

Efficiency 3) 

Weight IP 00 [kg] 

Weight IP 20 [kg] 

Weight IP 54 [kg] 

Power loss at max. load: [W] 

Enclosure IP 20+NEMA 1 kit, IP 54/NEMA 12 

6016 6022 6027 6032 6042 6052 6062 

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 41.0 52.0 61.0 
11 15 18.5 22 30 37 45 

15 20 25 30 40 50 60 

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

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 
60 80 125 125 150 200 250 

CI 32 

AC-1 

CI 32 

AC-1 

CI 37 
AC-1 

CI 45 
AC-1 

0.95 

- - 90 90 90 

23 30 30 48 101 101 101 

38 49 50 55 104 104 104 

545 783 1042 1243 1089 1361 1613 

1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTN-R 200 V, KTS-R 500 V or similar must be used. 

In the remainder of the world, the first-mentioned pre-fuses must be used. These pre-fuses must be semi-conductor fuses of the 

gL type. The fuses must be placed to protect a circuit capable of supplying max. 100,000 amps rms (symmetrical), 

500 V maximum. 

2. American Wire Gauge. 

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

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

VLT® 6000 HVAC 

Technical data, mains supply 3 x 380 - 460 V 

According to international requirements VLT type 

Output current lvt:EN [A] (380-415 V) 

IVLT. MAX (60 s) [A] (380-415 V) 

IvaN [A] (440-460 V) 

VLT. MAX (60 s) [A] (440-460 V) 

Output SVLT.N [kVA] (380-415 V) 

Svury [kVA] (440-460 V) 

Typical shaft output PVLTN [kW] 

Typical shaft output Pvarq 

Max. cable cross-section 

to motor and DC-bus [mM2/AWG] 

Max. input current IL,N [A] (380 V) 

IL.N [A] (460 V) 

Max. cable cross-section, 
power 
Max. pre-fuses 

Mains contactor 

[MM2]/(AWG] 2 

[A] /UL 1' [A] 

[Danfoss type] 
[AC value] 

Efficiency 3) 

Weight IP 20 

Weight IP 54 

Power loss at max. 

Enclosure 

[kg] 

[kg] 

load. [W] Total 

VLT type 

6002 6003 6004 6005 6006 6008 6011 

3.0 4.1 5.6 7.2 10.0 13.0 16.0 

3.3 4.5 6.2 7.9 11.0 14.3 17.6 

3.0 3.4 4.8 6.3 8.2 11.0 14.0 

3.3 3.7 5.3 6.9 9.0 12.1 15.4 

2.2 2.9 4.0 5.2 7.2 9.3 11.5 

2.4 2.7 3.8 5.0 6.5 8.8 11.2 

1.1 1.5 2.2 3.0 4.0 5.5 7.5 

1.5 2 3 5 7.5 10 

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

2.8 3.8 5.3 7.0 9.1 12.2 15.0 

2.5 3.4 4.8 6.0 8.3 10.6 14.0 

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

16/6 16/10 16/10 16/15 25/20 25/25 35/30 

CI 6 

AC-3 
CI 6 

AC-3 
CI 6 

AC-3 
CI 9 

AC-3 
CI 12 

AC-3 
CI 5 

AC-1 

CI 6 

AC-1 

0.96 

8 8 8,5 8,5 10,5 10,5 10,5 

11.5 11.5 12 12 14 14 14 

67 92 110 139 198 250 295 

Bookstyle IP 20/Compact IP 20/IP 54 

(Bookstyle IP 20 is available in the VLT 6002-6011 power range) 

Mains supply 3 x 380 - 460 V 

According to international requirements VLT type 

Output current IVLT.N [A] (380-415 V) 

Ivor, MAX (60 s) [A) (380-415 V) 

LAIN [A] (440 -460 V) 

Ivur, MAX (60 s) [A] (440-460 V) 

Output &LIN (kVA] (380-415 V) 

Svu,N [kVA] (440-460 N/) 

Typical shaft output PutT,N [kVN,q 

Typical shaft output Pvi.,Th [HP] 

Max. cable cross-section 
to motor and DC-bus [mm2 /AWG] 
Min. cable cross-section 
to motor and DC-bus4) [mm2/AWG] 

Max. input current ILNIA1 (380 V) 

ILN [A] (460 V) 

Max. cable cross-section, 

power frnm21/[AWG] 

Max. pre-fuses [A]/UL '1[A] 
Efficiency at rated frequency 
Weight IP 20 [kg] 

Weight IP 54 [kg] 

Power loss at max. load. 1W1 

Enclosure 

6016 6022 6027 6032 6042 6052 6062 

24.0 32.0 37.5 44.0 61.0 73.0 90.0 
26.4 35.2 41.3 48.4 67.1 80.3 99.0 
21.0 27.0 34.0 40.0 52.0 65.0 77.0 

23.1 29.7 37.4 44.0 57.2 71.5 84.7 

17.3 23.0 27.0 31.6 43.8 52.5 64.7 

16.7 21.5 27.1 31.9 41.4 51.8 61.3 

11 15 18.5 22 30 37 45 

15 20 25 30 40 50 60 

16/6 16/6 16/6 16/6 35/2 35/2 50/0 

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

32.0 32.0 37.5 44.0 60.0 72.0 89.0 

27.6 27.6 34.0 41.0 53.0 64.0 77.0 

16/6 16/6 16/6 16/6 35/2 35/2 50/0 
63/40 63/40 63/50 63/60 80/80 100/100 125/125 
0.96 
10,5 23 23 30 30 48 48 

14 48 48 51 61 67 70 

419 559 655 768 1065 1275 1571 

IP 20/IP 54 

1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTS-R or similar must be used. In the remainder of the world, the first- 

mentioned pre-fuses must be used. These pre-fuses must be semi-conductor fuses of the gL type. The fuses must be placed to 

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

2. American Wire Gauge. 

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

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

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

Provisional version 

Technical data, mains supply 3 x 380 - 460 V 

According to international requirements VLT type 

siO= 

Output current IN/LT.N [A] (380-415 V) 

I viy. MAX (60 s) [A] (380-415 V) 

Ivi.r.N (A] (440-460 V) 

Ima MAX (60 s) (A] (440-460 V) 

Output SvuN [kVA] (380-415 V) 

Svi_TN (kVA] (440-460 V) 

Typical shaft output (380-415 V) Pvg.N [kW] 

Typical shaft output (440-460 V)Pvg. N [HP] 

Max. cross-section of copper cable 
to motor and DC-bus (380-415 V) [mm2] 
Max. cross-section of copper cable 
to motor and DC-bus (440-460 V) [mm2] 

Max. cross-section of aluminium cable 
to motor and DC-bus (380-415 V) [mmi 
Max. cross-section of aluminium cable 
to motor and DC-bus (440-460 V) [mm2] 

Max. cross-section of copper cable 
to motor and DC-bus (380-415 V) [AWG] 
Max. cross-section of copper cable 
to motor and DC-bus (440-460 V) [AWG] 
Max. cross-section of aluminium cable 
to motor and DC-bus (380-415 V) [AWG] 
Max. cross-section of aluminium cable 
to motor and DC-bus (440-460 V) [AWG] 
Max. cross-section of cable to motor, 
brake and and DC-bus') [mm2/AWG] 

Max. input current 

Max. cross-section of 

to power (380-415 V) 

Max. cross-section of 
to power (440-460 V) 

Max. cross-section of 
to power (380-415 V) 

Max. cross-section of 
to power (440-460 V) 

Max. cross-section of 
to power (380-415 V) 

Max. cross-section of 
to power (440-460 V) 

Max. cross-section of 
to power (380-415\f) 
Max. cross-section of 
to power (440-460 V) 

Min. cable cross-secti 
brake and DC-bus') 
Max. pre-fuses 
Integral pre-fuses 
Pre-fuses SMPS 
Weight IP 00 
Weight IP 20 

Weight IP 54 
Efficiency at rated frequency 
Power loss at max. load 

Enclosure 

IL,N[A] (400 V) 

ILN [A] (460 V) 

copper cable 

[mm2] 
copper cable 

[mm2] 
aluminium cable 

[mm2] 
aluminium cable 

[mm2] 

copper cable 
[AWG] 

copper cable 
[AWG] 

aluminium cable 
[AWG] 

aluminium cable 
[AWG] 

on to motor, 
[mm21AWG] 

[A]/UL ' t[A] 

[A]/UL "[A] 
[A] /UL 1) [A] 

[kg] 

[kg] 

[kg] 

VLT® 6000 HVAC 

6075 6100 6125 6150 6175 6225 6275 

106 147 177 212 260 315 368 
117 162 195 233 286 347 405 

106 130 160 190 240 302 361 

117 143 176 209 264 332 397 

73 102 123 147 180 218 255 

92 113 139 165 208 262 313 

55 75 90 110 132 160 200 

75 100 125 150 200 250 300 

70 95 120 2x70 2x70 2x95 2x120 

70 70 95 2x70 2x70 2x95 2x120 

95 90 120 2x70 2x95 2x120 2x150 

70 120 150 2x70 2x120 2x120 2x150 

1/0 3/0 4/0 2x1/0 2x2/0 2x3/0 2x250mcm 

1/0 2/0 3/0 2x1/0 2x1/0 2x3/0 2x4/0 

3/0 250mcm 300mcm 2x2/0 2x4/0 2x250mcm 2x350mcm 

3/0 4/0 250mcm 2x2/0 2x3/0 2x250mcm 2x300mcm 

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

131 155 217 262 310 384 476 
117 155 192 236 277 355 457 

70 95 120 2x70 2x70 2x95 2x120 

70 70 95 2x70 2x70 2x95 2x120 

95 90 120 2x70 2x95 2x120 2x150 

70 120 150 2x70 2x120 2x120 2x150 

1/0 3/0 4/0 2x1/0 2x2/0 2x3/0 2x250mcm 

1/0 2/0 3/0 2x1/0 2x1/0 2x3/0 2x4/0 

3/0 250mcm 300mcm 2x2/0 2x4/0 2x250mcm 2x350mcm 

3/0 4/0 250mcm 2x2/0 2x3/0 2x250mcm 2x300mcm 

NV) 

10/8 10/8 10/8 10/8 10/8 16/6 
150/150 250/220 250/250 300/300 350/350 450/400 500/500 
15/15 15/15 15/15 30/30 30/30 30/30 30/30 
5.0/5.0 
109 109 109 146 146 146 146 

121 121 121 161 161 161 161 

124 124 124 177 177 177 177 

0.96-0.97 
1430 1970 2380 2860 3810 4770 5720 

IP 00 / IP 20/ IP 54 

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

In the remainder of the world, the first-mentioned pre-fuses must be used. These pre-fuses must be semi-conductor fuses of the 

gL type. The fuses must be placed to protect a circuit capable of supplying max. 100,000 amps rms (symmetrical), 

500 V maximum. 

2. American Wire Gauge. 

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

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

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

VLT® 6000 HVAC 

Mechanical dimensions 
All measurements in mm. 

VLT type 
Bookstyle IP 20 200-240 V 

6002 - 6003 395 90 260 
6004 - 6005 1 -395 1 130 260 

i77.5/671 Type 

384 70 100 A 

384 70 1 100= A 

Bookstyle IP 20 380-460 V 

6002 - 6005 
6006 - 6011 

395 . 90 260 384 70 1'00 A 

395 130 260 384 70 100 A 

IP 00 200-240 V 

6042 - 6062 800 ; 370 =335 

IP 00 380-460 V 
6075 - 6125 
6150 - 6275 

.80CY 370 7.335 

780 :1 270 250 

780 270 250 B 

1400 420 400 1380 350 1 :300 ; B 

IP 20 200-240 V 
6002 - 6003 
6004 - 6005 
6006 - 6011 

6016 - 6022 
6027 - 6032 
6042 - 6062 

IP 20 380-460 V 
6002 - 6005 
6006 - 6011 

6016 - 6027 
6032 - 6042 
6052 - 6062 
6075 - 6125 
6150 - 6275 

395 
395 
560 
700- 

- 800.: 
975 

220 160 
220 200 
242 260 
242 260 
308 296 
370 335' 

384 1 200 ; 100 . C 

384 i 200 1. 100. C 

540 ,1 200 1 200 s D 

680 200 200 D 

780 270 200 D 

780 1 270 250 E 

395 220 1.603 384 200 100.1 C 

395 220 200 384 200 . 100 C 

560 242 260 540 ; 200 ; 200 D 

700 1 242 260 680 200 j 200' D 

800 308 296 1 780 270 200 D 

1 975 370 335 z 780 270 250 E 

1575.. 420 ,400 F 1380 350 300- E 

VLT type 
IP 54 200-240 V 

6002 - 6003 
6004 - 6005 
6006 - 6011 

6016 - 6032 
6042 - 6062 

B 

460 1 282 
530.-; 282 
810': 1 355 
940 3 400 
937 495 

195 
195 

280 1 

280 
421 

IP 54 380-460 V 

6002 - 6005 
6006 - 6011 
6016 - 6032 
6042 - 6062 
6075 - 6125 
6150 - 6275 

460 282 ; 1.95 

.530: 282 1 195 
810 '1 355 1:,'280 

i 940 j 400 1. 280 
3' 937 :. 495 1, 

1572 '; 495 :425 

Option for IP 00 VET 6075-6275 !' - Al I B1 77d1 
IP 20 bottom cover 

b 

85 260 , 258 
85 330 ' 258 
70 '560 1 330 
70 690 375 

830 374 

85 260 t;' 258 
85 = 330 258 
70 1= .560. 330 
70 690 375 

:830 374 
-1465 , 445 

a/b---1 Type 

'100 F 

1 100 F 

1 200 j F 

i. 200 F 

250 G 

100 I F 

100 I F 

200 F 

2001 F 

250 1 
G 

300 G 

6075 - 6125 175 370 35 
6150 - 6275 1151 420 -400 

a: Min. air above enclosure b: Min. air below enclosure 
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c. 

Provisional version 

VLT® 6000 HVAC 

Mechanical dimensions 

Type A, IP20 

'5 5 

VLT 5060-5100 

10 

VLT 5125-5250 

Type B, IPOO 

With option and enclosure IP20 

Type C, IP20 

DANFOSS 
175HA402.10 

'5 5 

Type D, IP20 

Type E, IP20 

Type F, IP54 

Type G, IP54 

8 5 

VLT 5060-5100 

10 

VLT 5125-5250 

016 

MG.60.A1.02 - VLT is a registered Danfoss trade mark 21 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 106 of 223



Provisional version 

VLT® 6000 HVAC 

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 VLT frequency converter must be installed 

vertically. 

The VLT 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 VLT 

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 on page 14. 

If the ambient temperature is in the range of 45°C - 

55 °C, derating of the VLT frequency converter will 

become relevant, see the diagram on page 111. 

The service life of the VLT frequency converter will be 

reduced if derating for ambient temperature is not 
taken into account. 

Enclosure protection 

Bookstyle 

VLT 6002-6032 200-240 V 

VLT 6002-6275 380-460 V 

IP 00 IP 20 IP 54 

- OK 

OK OK 
OK OK OK 

Field-mounting 

Bookstyle 

VLT 6002-6032 200-240 V 

IP 00 IP 20 IP 54 

- No 

No OK 
VLT 6002-6275 380-460 V No No OK 

IP 20 with 4x top cover 
VLT 6002-6005 200-240 V 

VLT 6002-6016 380-460 V 

OK OK 

OK OK 

IP 20 terminal cover 
VLT 6006-6032 200-240 V 

VLT 6022-6062 380-460 V 

OK OK 

OK OK 

Spacing when installing of VLT 6002-6005 200-240 V, VLT 6002-6011 380-460 V Bookstyle IP 20, 
Compact IP 20 and IP 54. 

Cooling 

All the above-mentioned units require a minimum of 
100 mm air above and below the enclosure. 

Side-by-side 

0 0 

0 0 

0 

4 Is 01- 

All the above-mentioned units can be installed side by 
side without any space, since these units do not 
require any cooling on the sides. 
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Provisional version 

VLT® 6000 HVAC 

Installation of VLT 6006-6032 200-240 V, VLT 6016-6062 380-460 V IP 20 and IP 54 
Cooling Side-by-side 

200 

200 

200 

All units in the above-mentioned series require a 

minimum of 200 mm of air above and below the 
enclosure and must be installed on a plane, vertical 

surface (no spacers). This applies both to IP 20 and 

IP 54 units. 

These units can be installed side by side without any 

spacing, since they do not require any cooling on the 

sides. 

tft 

IP 20 
ft 

0 
N 

CA 

< 
L, 
Z tr) 
< 0 N. 

0 

1 

00 

00 

I 

0 

0 

0 
01900 0 
4'1> 

000 
1=190 
<PI> 

0000 0000 

0 

IP 54 (flange-by-flange) 

0 
c6 

0< 
L. r.; 
Z 
< - 

Installation of VLT 6042-6062 200-240 V, VLT 6075-6275 380-460 V IP 00, IP 20 and IP 54 
Cooling Side-by-side 

if 250 

Na 250 

VLT 6075-6125 

VLT 6150-6275 

All units in the above-mentioned series require the 

minimum of air shown above and below the 
enclosure and must be installed on a plane, vertical 

surface (no spacers). This applies to IP 00, IP 20 and 

IP 54 units alike. 

0 

(/) 
,- 

04 u_ L, 
Z in <N o.- 

VLT 6075-6275 IP 00 and IP 20 

ODD 000 
let> 

CO O 
01910 
.1b3r). 

0000 0000 

VLT 6075-6275 IP 54 

0 
a; ,- 

0 < 
Z co 
< N 0- 

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

spacing. 
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Provisional version 

VLT® 6000 HVAC 

General information about electrical installation 
High voltage warning 

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

lation of the motor or the frequency converter may 

cause damage to the equipment, serious personal 
injury or death. 

Consequently, the instructions in this Design Guide, 

as well as national and local safety regulations, must 

be complied with. 
Touching the electrical parts may be fatal even after 

disconnection from mains: 

Using VLT 6002-6005 wait at least 4 minutes and 

using VLT 6006-6275 wait at least 15 minutes. 

1 t 4 i 
N B! 

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. 

II 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 CvEss. 

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 cobber, aluminium 
or iron. Screen armour intended for mechanical 
protection, for example, is not suitable for an EMC- 
correct installation. 

See also Use of EMC-correct cables. 

Extra protection 
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 done in accordance with local regulations. 

If ELCB relays are used, they must be: 

Suitable for protecting equipment with a direct 
current content (DC) in the faulty current (3-phase 

bridge rectifier) 
Suitable for power-up with short charging current 
to earth 
Suitable for a high leakage current. 
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Provisional version 

VLT® 6000 HVAC 

RFI switch 
Mains supply isolated from earth: 

When the VLT frequency converter is supplied from 

an isolated mains source (IT mains), the RFI switch 
must be closed (OFF). In the OFF position, the 
internal RFI capacitors (filter capacitors) between the 

chassis and the intermediate circuit are cut out so 

as to avoid damaging the intermediate circuit and to 

reduce the earth leakage currents (see IEC 1800-3). 

The position of the RFI switch can be seen from 

pages 29-31. 

1 NB!: 
itriWhen the RFI switch is set to OFF parameter 

407 Switching frequency max is allowed to be 

set to factory setting. 

The VLT 6011/460 V has no RFI switch, since 

the factory setting is ON. 

1 NB! 
The RFI switch is not to be operated with 

mains supply connected to the unit. Check 

that the mains supply has been disconnected before 

operating the RFI switch. 

141 

1 NB! 

15 
The RFI switch disconnects the capacitors 

galvanically; however, transients higher than 

approx. 1,000 V will be bypassed by a spark gap. 

Reliable galvanic isolation (PELV) is lost if 

the RFI switch is placed in the OFF 

position. This means that all control in- and 

outputs can no longer be considered low-voltage 

terminals. In addition, the VLT 6000 HVAC EMC 

performance will be reduced if the RFI switch is 

placed in the OFF position. 

Mains supply connected to earth: 

The RFI switch must be ON for all installations on 

earthed mains supplies. 

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

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

1 NB! 

54) 
The RFI switch must be closed (position ON) 

when high voltage tests are carried out (see 

pages 28-30). 
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 on page 17-19 show the power loss 

Po(W) from VLT 6000 HVAC. The maximum cooling 

air temperature tiN,KAM 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 Po for all the frequency 

converters to be integrated in the same panel. 

The highest cooling air temperature (tIN) present 

must be lower than tIN,,,A,Ax (40°C). 

The day/night average must be 5°C lower 

(VDE 160). 

The outlet temperature of the cooling air must not 

exceed: tour. MM (45° C). 

2. Calculate the permissible difference between the 

temperature of the cooling air (tIN) and its outlet 

temperature (tou-r): 

At= 45° C-tIN. 

3. Calculate the required 

quantity of air = 

Insert At in Kelvin 

EPA x 3.1 

At 
m3 /h 

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. 

MG.60.A1.02 - VLT is a registered Danfoss trade mark 25 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 110 of 223



Provisional version 

VLT® 6000 HVAC 

EMC-correct electrical installation 
General points to be observed to ensure EMC-correct 
electrical installation: 

Use only screened/armoured motor cables and 

screened/armoured control cables. 

- Connect the screen to earth at both ends. 
- Avoid installation with twisted screen ends 

(pigtails), since this ruins the screening effect at 

high frequencies. Use cable clamps instead. 

PLC etc. Panel 

It is important to ensure good electrical contact 
from the installation plate through the installation 

screws to the metal cabinet of the VLT frequency 
converter. 

Use toothed discs and galvanically conductive 

installation plates. 

Do not use unscreened/unarmoured motor cables 

in the installation cabinets. 

The illustration below shows EMC-correct electrical 
installation; the VLT frequency converter has been 

fitted in an installation cabinet and connected to a 

PLC. 

000 
oao 
4v(> 
0000 

1.1 

o o o Output con- 
=a) 'factor etc. 

Mains-supply 
LI 
L2 0 

Min. 10mm2 
Equalizing cable 

Control cables 
1 I 

Min. - between 
trot cables, 
motor 
mains 

1.0 

200mm 
con2"--"--...,............_ 

cable and 
cable 

IN 

( 1 

L3 

PE cr--4 
Min. 10mm2 

Earthing rail 

Cable insula- 
tion stri ed 

4111 
CIR) 

All cable entries In 
one side of aanel 

Motor cable 

Motor termistor 

Motor 

PE: min. 10mm2 
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Provisional version 

VLT® 6000 HVAC 

III Use of EMC-correct cables 
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 possible to 

estimate ZT by looking at the cable and assessing its 

physical design. 

Transfer impedance, Zt 
mOhm/m 
105 

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

The conductibility of the screen material. 

- The contact resistance between the individual 

screen conductors. 
The screen coverage, i.e. the physical area of the 
cable covered by the screen - often stated as a 

percentage value. Should be min. 85%. 
The screen type, i.e. braided or twisted pattern. A 

braided pattern or a closed tube is 

recommended. 

0 1 1 10 100 MHz 

DAN FOSS 

1752A166.12 

Aluminium-clad with 
copper wire. 

Twisted copper wire or 

armoured steel wire cable. 

a) 

C 
0 

0 
Single-layer braided copper 

°- wire with varying percentage 
, screen coverage. 

a) 
a) 
L 

to 

a) Double-layer braided 
O copper wire. 

a) 

Twin layer of braided copper wire 
(i) with a magnetic, screened/armoured 

-4-) intermediate layer. 

a) 

_0 

-c Cable that runs in copper 
- tube or steel tube. 
IV 

a) 
_c 

a) 

0 

thickness with full coverage. 

Lead cable with 1.1 mm wall 
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Provisional version 

VLT® 6000 HVAC 

Earthing of screened/armoured control cables 
Generally speaking, control cables must be 

screened/armoured and the screen must be 

connected by means of a cable clamp at both ends 

to the metal cabinet of the unit. 

The drawing below indicates how correct earthing is 

carried out and what to be done if in doubt. 
PLC etc. 

PLC etc 

Min. 1 Omm2 
Equalizing cable 

DANFOSS 
175ZA165.10 

Correct earthing 

Control cables and cables for serial communication 

must be fitted with cable clamps at both ends to 

ensure the best possible electrical contact. 

Wrong earthing 

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

Protection with respect to earth potential 

between PLC and VLT 

If the earth potential between the VLT frequency 
converter and the PLC (etc.) is different, electric noise 

may occur that will disturb the whole system. This 

problem can be solved by fitting an equalizing cable, 

to be placed next to the control cable. Minimum 

cable cross-section: 10 mm2 . 

For 50/60 Hz earth loops 

If very long control cables are used, 50/60 Hz earth 
loops may occur that will disturb the whole system. 
This problem can be solved by connecting one end of 

the screen to earth via a 100nF condenser (keeping 

leads short). 

Cables for serial communication 
Low-frequency noise currents between two VLT 

frequency converters can be eliminated by connec- 
ting one end of the screen to terminal 61. This termi- 
nal 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 

VLT 6000 HVAC enclosures 

SWITCH 1-4 

U V W PE 
96 97 98 99 

RFI-SWITCH 

L1 L2 L3 
91 92 93 

Bookstyle IP 20 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

SWITCH 1-4 

01 02 03 

AUX RELAY 

Li U L3 
91 92 93 

U V W PE 
96 97 98 99 

01 02 03 

AUX RELAY 

DAMPOSS 
1.1.1r7.11 

RFI -SWITCH 

Compact IP 20 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

SWITCH 1-4 

RFI-SWITCH 

L1 L2 L3 
91 92 93 

U V W PE 
96 97 98 99 

01 02 03 

AUX RELAY 

Compact IP 20 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

OMFOSS 
175MA343.11 

RFI-SWITCH 

01 02 03 

AUX RELAY 

U V W 
96 97 98 

-DC +DC 
88 89 

IP 20 

VLT 6006-6032, 200-240 V 

VLT 6016-6062, 380-460 V 

MG.60.A1.02 - VLT is a registered Danfoss trade mark 29 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 114 of 223



Provisional version 

VLT® 6000 HVAC 

VLT 6000 HVAC enclosures 

SWITCH 1 -4 

RR-SWITCH 

91 92 93 
LI L2 U 

UNE 

88 89 
-DC +DC 

LOAD SHARING 

96 97 98 
U V W 

MOTOR 

01 02 03 

AUX RELAY 

IP 54 

VLT 6006-6032, 200-240 V 

VLT 6016-6062, 380-460 V 

SWITCH 1-4 

91 92 
LI U 

AC-FAN 

AUX °4 
RELAY 

LI 91 

L2 92 

13 93 

RFI-S ITCH 

IP 20 

VLT 6042-6062, 200-240 V 

VLT 6075-6125, 380-460 V 

02 NOT USED 
03 

U 96 

V 97 

W 98 

+DC 89 

-DC 88 

SWITCH 1-4 

AUX 04 
RELAY s2 

L1 91 

L2 92 

L3 93 

RFI-SWITCH -DC +DC 
88 89 

IP 00 

VLT 6042-6062, 200-240 V 

VLT 6075-6125, 380-460 V 

SWITCH 1-4 

02 NOT USED 
03 

U 96 

97 

W 98 

LI 91 

L2 92 

L3 93 

-DC -DC +DC +DC 
88 88 89 89 

IP 54 

VLT 6042-6062, 200-240 V 

VLT 6075-6125, 380-460 V 

04 
RELAY 

01 
02 NOT USED 
03 

U 96 
97 

W 98 
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VLT® 6000 HVAC 

SWITCH 1-4 

AUX 04 
RELAY 66. 

LI 91 
L2 92 
L3 93 

-DC 88 
+DC 89 

IP 00 

VLT 6150-6275, 380-460 V 

SWITCH 1-4 

02 NOT USED 
03 

U 96 

V 97 

W 98 

2{0i 

AUX 

106 NOT USED 

LI 91 

L2 92 

L3 93 

-DC -DC +DC +DC 
88 88 89 89 

IP 54 
VLT 6150-6275, 380-460 V 

104 

U 96 

V 97 

W 98 

SWITCH 1-4 

AUX °: 
RELAY a. 

L1 91 
L2 92 
L3 93 

-DC 88 
+DC 89 

03 
02 NOT USED 

U 96 

V 97 

98 

RFI-SWITCH 

IP 20 

VLT 6150-6275, 380-460 V 
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Electrical installation, power cables 

175.1.027.10 

Bookstyle IP 20 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

AUX RELAY 

MOTOR 

1.1 

91 
L3 

92 93 

88 

a a 
DC BUS 

®® 

IP 20 

VLT 6006-6032, 200-240 V 

VLT 6016-6062, 380-460 V 

T 

I 11 If I 

CDC) 
RELAY AUX 
01 02 03 

Compact IP 20/IP 54 
VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 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 U L3 DC- DC+ U V W 

UNE DC BUS MOTOR 

94(5 95(5 

stn 

e0e e e e0e e e 

',IT I' LI U L1 L2 
AC-FAN 

,.0 
NA RON 

IP 54 

VLT 6006-6032, 200-240 V 

VLT 6016-6062, 380-460 V 

32 MG.60.A1.02 - VLT is a registered Danfoss trade mark 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 117 of 223



Provisional version 

VLT® 6000 HVAC 

Electrical installation, power cables 

011i055 
17514011.11 

® L1 

91 

*V, 

*933 

RELAY 

NOT USED 

001 
002 
003 
0 04 
006 
006 
0105 
01o6 
01os 

-DC +DC 

F 88 89 

96 

V 

97 

98 

OAK= 
173DA39111 

IP 00/20 
VLT 6042-6062, 200-240 V 

VLT 6075-6125, 380-460 V 

RD_A fra Yf 

NOT USED 

001 
002 
003 
004 
005 
0 06 

0 105 

0 106 

0 104 

® L911 L911 

922 *91-22 

L933 

(--) 9°3 

® -DC 

® 88 

-DC 
88 

+DC +DC 
89 89 

DC BUS 

96 

U 

96 

(--) W98 * 98 

DIVIVSS 
791A11211 

L1 

*1292 

*V, 

AUX 
RELAY 

0 01 

002 
003 
004 
006 
006 
0105 

NOT USEEP 0 106 
104 

® 0 
-DC +DC 

F 88 89 

DC BUS 

96 

V 

97 

98 

IYAFOSS 

794\304.11 

IP 54 

VLT 6042-6062, 200-240 V 

VLT 6075-6125, 380-460 V 

AUX 

RELAY 

NOT USED 

001 
4)02 

004 04 
0 co 
0 06 

0 105 
0 106 
0 104 

* L911 

922 12 92 

la 9133 (--) 9133 

-DC -DC +DC +DC 

88 88 89 89 

DC BUS 

96 96 

®v 
97 

v9 7 

98 98 

IP 00/20 IP 54 
VLT 6150-6275, 380-460 V VLT 6150-6275, 380-460 V 
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Tightening-up torque and screw sizes 
The table shows the torque required when fitting 

terminals to the VLT frequency converter. For VLT 

Pre-fuses 
For VLT type 6002-6275, external pre-fuses must be 

installed in the mains supply to the frequency 
6002-6032, 200 -240 V, VLT 6002-6052, 380-460 V converter. For UL/cUL applications with a mains 

the cables must be fastened with screws. For VLT voltage of 200-240 V, pre-fuses of type Bussmann 
6042-6062, 200-240 V and for VLT 6075-6275 the KTN-R (200-240 V) or similar must be used. For UU 
cables must be fastened with bolts. cUL applications with a mains voltage of 380-460 V, 

These figures apply to the following terminals: pre-fuses of type Bussmann KTS-R (380-460 V) or 
Nos. 91, 92, 93 similar must be used. 

Mains terminals L1, L2, L3 
For VLT type 6060-6275 HVAC, 380/460 V and VLT 

Nos. 96, 97, 98 6032-6052, 230 V, pre-fuses are included in the 
Motor terminals U, V, W frequency converter mains connection; however, 

external pre-fuses must also be fitted. 

Earth terminal No. 99 See Technical data for correct sizing of pre-fuses. 

VLT type Tightening-up Screw 

3 x 200-240 V torque size Motor connection 
VLT 6002-6005 0.5 - 0.6 Nm M3 The motor must be connected to terminals 96, 97, 

VLT 6006-6011 1.8 Nm M4 98. Earth to terminal 99. 

VLT 6016-6027 3.0 Nm M5 

VLT 6032 4.0 Nm M6 Nos. 96, 97, 98 Motor voltage 0-100% of 

U, V, W mains voltage. 

VLT type Tightening-up Bolt No. 99 Earth connection. 

3 x 200-240 V torque size 

VLT 6042-6062 11.3 Nm M8 See Technical data for correct sizing of cable cross- 

sections. 

VLT type Tightening-up Screw 
3 x 380-460 V torque size All types of three-phase asynchronous standard 

VLT 6002-6011 0.5 - 0.6 Nm M3 motors can be used with a VLT 6000 HVAC unit. 

VLT 6016-6027 1.8 Nm M4 

VLT 6032-6062 3.0 Nm M5 Small-size motors are normally star-connected. 
(220/380 V, AN). Large-size motors are delta- 

VLT type Tightening-up Bolt connected (380/660 V, AN). 

3 x 380-460 V torque size The correct connection and voltage can be read from 

VLT 6075-6125 11.3 Nm M8 the motor nameplate. 

VLT 6150-6275 11.3 Nm M8 
1 NB! 

In older motors without phase coil insulation, a 

LC filter should be fitted to the VLT frequency 
Mains connection 

converter output. See the Design Guide or contact 
Mains must be connected to terminals 91, 92, 93. 

Danfoss. 
Nos. 91, 92, 93 Mains voltage 3 x 200-240 V 

U V W 
L1, L2, L3 Mains voltage 3 x 380-460 V o 0 o 

U V W 

1 NB! 0 o o 

110 
Check that the mains voltage fits the mains 
voltage of the VLT frequency converter, which 

can be seen from the nameplate. 
96 97 98 96 97 98 

Y A 

See Technical data for correct sizing of cable cross- 
sections. 
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Direction of motor rotation 
O 0 

U V W 

1 1 1 
96 97 98 

o- 0 0 
U V W 

96 97 98 

The factory setting is for clockwise rotation with the 

VLT frequency transformer output connected as 

follows. 

Terminal 96 connected to U-phase 

Terminal 97 connected to V-phase 

Terminal 98 connected to W-phase 

The direction of rotation can be changed by switching 

two phases in the motor cable. 

Parallel coupling of motors 

VLT 6000 HVAC is able to control several motors 

connected in parallel. If the motors are to have diffe- 

rent 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 Iva, for the 
VLT frequency converter. 

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

In systems with motors connected in parallel, the 

electronic thermal relay (ETR) of the VLT frequency 
converter cannot be used as motor protection for the 

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

motor (or individual thermal relays). 

I NB! 
SIC 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. 

I NB! 

110 
If an unscreened/unarmoured 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/ 
armoured, 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 frequency converter and to the 
metal cabinet of the motor. The screen connections 
are to be made with the biggest possible surface 
(cable clamp). This is enabled by different installation 
devices in the different VLT frequency converters. 
Mounting with twisted screen ends (pigtails) is to be 

avoided, since these spoil the screening effect at 

higher frequencies. 
If it is necessary to break the screen to install a motor 
isolator or motor contactor, the screen must be 

continued at the lowest possible HF impedance. 
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Motor thermal protection 
The electronic thermal relay in UL-approved VLT 

frequency converters has received UL-approval for 
single motor protection, as long as parameter 117 

Motor thermal protection has been set to ETR Trip 

and parameter 105 Motor current, I vow 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 VLT frequency converter must 

always be earthed in accordance with applicable 
national 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 VLT frequency 
converter will cut out if the leakage currents get too 
high. See RCD instructions Ml.66.AX.02. 

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

intermediate circuit being supplied from an external 

DC source. In addition, a 12-pulse option can be 

connected to reduce the total harmonic distortion. 

Terminal nos. Nos. 88, 89 

Contact Danfoss and ask for the Design Guide 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, 

output. 

No. 1 

Max. cross-section: 
Torque: 

Screw size: 

Relay output 1 

1+3 break, 1+2 make. 
Max. 240 V AC, 2 Amp. 
Min. 24 V DC, 10 mA 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 VLT frequency converter. 
The protective cover (see drawing below) can be re- 

moved by means of a pointed object - a screwdriver 
or similar. 
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Electrical installation, control cables 

DANFOSS 
175HA380.10 

Torque: 

Screw size: 

0.5 - 0.6 Nm. 

M3. 

24Vd c. 
max. - 200mA 

Int. 24Vd.c. 
SW4 on 

SW4 

..;ZS qS -.2S iZS g qS iZS qS -2S m 
0 0 0 0 

13116117 118 19120127 29 32133139 

ili II 

1111 Il 

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 instructions for 
installation page 29). 

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). 

OV 

10Vd.c. 
max.17mA 

a a 
E E 

N C'1 

1 "I , , 
0 0 

o> 
> 0 

471 4:71 
O 0 

N on\ 
3 3 
CA VI 

5V 
I 

1 

0 
42 45 50 53 54 55 60 61 168169104105 01102103 

1617118119 20 

Ext. 24Vd.c. 
SW4 off 

+ - 
24Vd.c. 

27 29 32133 

BUS 
(Tx+, Rx+) 
(Tx-, Rx-) 
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Connection example, VLT 6000 HVAC 

The diagram below gives an example of a typical VLT 

6000 HVAC installation. 
The mains supply is connected to terminals 91 (L1), 

92 (L2) and 93 (L3), while the motor is connected to 
96 (U), 97 (V) and 98 (W). These numbers can also be 

seen from the terminals of the VLT 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 M, 
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 

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 on page 

69. 

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

U 96 

V) 97 

W 98 

_L (PE) 99 

+10 Vdc 

0-10 Vdc 
Ref. input* 
0-10 Vdc 

Ref. input* L 

50 (+10 V OUT) 

53 (A IN) 

54 (A IN) 

00 
Switch Mode 

Power Supply 
10 Vdc 24 Vdc 
17 mA 200 mA 

+0 

4-20 mA E 
Ref. input* 

55 (COM A IN) 

60 (A IN) 

Reset* 

Lockouts 

Run/Stop* 

Reverse* 

12 (+24V OUT) 

13 (+24V OUT) 

16 (D IN) XI- 

18 (D IN) 
5V 

(Aux 01® 
relay1) 

m-A (Aux 02W 
relayl ) 

(Aux 03S 
relay1) 

(Relay2)04 
CD/ 

(Relay2)05 

1 
(COM A OUT) 39 

(A OUT) 42 

(A OUT) 45(9-1 

Interlock* 

Preset speed* 

Setup select* 

Setup select* 

DAN FOSS 
17511A390.11 

20 (COM D IN) 

27 (0 IN) 

29 (D IN) 

32 (D IN) 

33 (0 IN) 

RS 485 
Interface 

o 

* These terminals can be programmed for other functions. 

SW3 
OV 

Motor 

Fault Indication* 
240 Vac, 2 A 

Run Indication* 
50 Vac, 1 A 

Output current indication* 
4-20 mA 

Output speed Indication* 
4-20 mA 

(P RS-485) 68® LF=PI- RS-485 
k 

(N RS-485) 69 I riC 

(COM RS-485) 61® 
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Electrical 
Torque: 
Screw 
See 
cables. 

installation, control cables 
0.5-0.6 Nm 

size: M3 

page 28 for correct termination of control 

No. Function 

Analogue current input 0/4-20 mA. 

See parameters 314-316 Terminal 60. 

Termination of serial communication. 
See page 28. 
This terminal is not normally to be used. 

60 

61 

00000 0 000 000 
68, 69 RS 485 interface, serial communication. 16 17 18 19 20 27 29 32 33 000000 000 61 68 69 000 Where the VLT frequency converter is 

connected to a bus, switches 2 and 3 

(switches 1- 4 - see next page) must be 

closed on the first and the last VLT 

frequency converter. On the remaining 

VLT frequency converters, switches 2 

and 3 must be open. The factory setting 

is closed (position on). 

DIN DIN DIN DIN COY DIN DIN DIN DIN COY P N 

D IN RS453 R5485 RS4135 

00000 0 000000 
04 05 12 13 39 42 45 50 53 54 55 60 0001ZIO 000000 

COY A OUT A OUT +10V A IN A IN COW A IN 

RELAY 424V A OUT OUT A IN 
OUT 

DANFOSS 
175NA379.10 

No. Function 

04, 05 

1Z 13 

16-33 

20 

39 

42, 45 

50 

53, 54 

55 

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

Voltage supply to digital inputs. For the 

24 V DC to be used for digital inputs, 

switch 4 on the control card must be 

closed, position "on". 

Digital inputs. See parameters 300-307 
Digital inputs. 

Common for digital inputs. 

Common for analogue/digital outputs. 

Must be connnected to terminal 55 by 

means of a three-wire transmitter. See 

Examples of connection. 

Analogue/digital outputs for indicating 

frequency, reference, current and 

torque. See parameters 319-322 
Analogue/digital outputs. 

Supply voltage to potentiometer and 

thermistor 10 V DC. 

Analogue voltage input, 0 - 10 V DC. 

Common for analogue voltage inputs. 

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. 

9 

os 

Switch 1 has no function. 

Switches 2 and 3 are used for terminating an RS 485 
interface, serial communication. In the first and the 

last VLT frequency converter, switches 2 and 3 must 
be ON. In the other VLT frequency converters, 
switches 2 and 3 must be OFF. 

Switch 4 is used if an external 24 V DC supply is 

required for the control terminals. 
Switch 4 separates the common potential for the 
internal 24 V DC supply from the common potential of 

the external 24 V DC supply. 

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

galvanically isolated from the VLT frequency converter. 
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Connection examples 
Single-pole start/stop 

4 

5 

12 

13 

39 

16 

17 

18 

19 

20 

27 

+24V 

PAR. 302 

PAR. 304 

Zd 

- Start/stop using terminal 18. 

Parameter 302 = Start [1] 

- Quick-stop using terminal 27. 

Parameter 304 = Coasting stop, inverse [0] 

Digital speed up/down 

Run permissive 

0 Close 

Damper 
motor 

01 

Par. 300 Run perrnIssIvo 

Por. 302 Start 

Par. 304 

02 r:grcornmond 

03 

Start permitted with terminal 16. 

Parameter 300 = Start enabled [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]. 

4 

5 
1.! 

2-zone regulation 
12 +24V 

13 

39 50 

53 Par. 308 Feedback 

0-101/ 54 Par. 311 Feedback 
27 

55 Corn. analog input 29 Par. 305 
60 32 Par. 306 

33 Par. 307 0-10y 

- 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 

lkohn 
T 

54 

50 + 10V out 
53 PAR. 308 

55 Com analog Input 

- Parameter 308 = Reference [1] 

Parameter 309 = Terminal 53, min. scaling 

Parameter 310 = Terminal 53, max. scaling 

7-1 

yo 
Oo 
L. 

< 
I, 
so 
r, 

DANFOSS 
175NA353.12 

- Parameter 308 = Feedback [2]. 

- Parameter 311 = Feedback [2]. 

Transmitter connection 

+24V 
Corn. analog output 

Corn. analog Input 
PAR. 314, 4-20rnA 

Transmitter 
with external 
supply 54 

11/ 55 Corn. analog Input vac 0 
supply o 

o /4 -20m4 
50 PAR. 314. 0/4-20mA 

MM.= 
1710.M041, 

- Parameter 314 = Reference [1] 

- Parameter 315 = Terminal 60, min. scaling 

- Parameter 316 = TerMinal 60, max. scaling 
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Control unit LCP 
The front of the VLT frequency converter features a 

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

complete interface for operation and programming of 

the VLT 6000 HVAC. 

The control panel is detachable and can - as an 

alternative - be installed up to 3 metres away from the 

VLT frequency converter, e.g. on the front panel, by 

means of a mounting kit option. 
The functions of the control panel can be divided into 

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 alpha- 

numeric 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 VLT frequency converter will 

be displayed. As a supplement to the display, there 

are three indicator lamps for voltage (ON), warning 

(WARNING) and alarm (ALARM), respectively. 

All VLT frequency converter parameter Setups can be 

changed immediately via the control panel, unless this 

function has been programmed to be Locked [1] via 

parameter 016 Lock for data change or via a digital 

input, parameters 300-307 Lock for data change. 

DISPLAY 

MODE 

CHANGE 

DATA 

()ALARM °WARNING QON 

rq 
VIM 

O.< lam ztn 
QN 

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 

CHANGE 
DATA 

QUICK 
MENU 

CANCEL 

EXTEND 
MENU 

OK 

[DISPLAY / STATUS] is used for selecting 

the indication mode of the display or when 

returning to the Display mode from either 

the Quick menu or the Extend menu 

mode. 

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. 
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[+/-] 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 
roup and for moving the cursor when 

changing numerical values. 

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. 
°ALARM °WARNING OON 

red yellow 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! 

1114 The voltage indicator lamp is activated when 

the VLT frequency converter receives voltage. 

Local control 
Underneath the indicator lamps are keys for local 

control. 

HAND 
START 

[HAND START] is used if the VLT frequency 

converter is to be controlled via the control 

unit. The VLT frequency converter will start 

the motor, since a start command is given 

by means of [HAND START]. 

On the control terminals, the following 

control signals will still be active when 

[HAND START] is activated: 

Hand start - Off stop - Auto start 
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 

If parameter 201 Output frequency low limit fMIN 

is set to an output frequency greater than 0 Hz, 

the motor will start and ramp up to this frequency 

when [HAND START] is activated. 

[OFF/STOP] is used for stopping the con- 

nected motor. Can be selected as Enable 

[1] or Disable [0] via parameter 013. If the 

stop function is activated, line 2 will flash. 

[AUTO START] is used if the VLT frequency 

converter is to be controlled via the control 

terminals and/or serial communication. 

When a start signal is active on the control 

terminals and/or the bus, the VLT 

frequency converter will start. 

I NB! 

goAn active HAND-OFF-AUTO signal via the 
digital inputs will have higher priority than the 

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

[RESET] is used for resetting the VLT 

frequency converter after an alarm (trip). 

Can be selected as Enable [1] or Disable 
[0] via parameter 015 Reset on LCP. 

OFF 

STOP 

AUTO 
START 

RESET 

Display mode 
In normal operation, any 4 different operating variables 

can be indicated continuously: 1.1 and 1.2 and 1.3 

and 2. The present operating status or alarms and 

warnings that have arisen are shown in line 2 in the 

form of a number. In the case of alarms, the alarm in 

question will be shown in lines 3 and 4, accompanied 
by an explanatory note. Warnings will flash in line 2, 

with an explanatory note in line 1. In addition, the 

display shows the active Setup. 

The arrow indicates the direction of rotation; here the 
VLT 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 VLT frequency 
converter. See next page. 
The scroll list on the next page gives the operating 
data that can be shown for variable 2 in display mode. 
Changes are made via the [ + / -] keys. 

VAR 1.1 VAR 1.2 VAR 1.3 
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III Display mode, cont. 
The table below gives the operating data options for 

the first and second line of the display. 

Scroll-list: 

Resulting reference, % 
Resulting reference, unit 
Frequency 
% of maximum output frequency 
Motor current 
Power 
Power 
Output energy 
Hours run 
Used-defined readout 
Setpoint 1 

Setpoint 2 

Feedback 1 

Feedback 2 

Feedback 
Motor voltage 
DC-link voltage 
Thermal load on motor 
Thermal load on VLT 
Input status, dig. input 
Input status, analogue terminal 53 
Input status, analogue terminal 54 
Input status, analogue terminal 60 
Pulse reference 
External reference 
Heat sink temperature 
User-defined text 

Unit: 

[ %] 
[unit] 
[Hz] 
[ %] 
[A] 
[kW] 
[HP] 
[kWh] 
[hours] 
[unit] 
[unit] 
[unit] 
[unit] 
[unit] 
[unit] 
M 
M 
[Vo] 
[ %] 
[binary code] 
M 

[mA] 
[Hz] 

[Vol 
[°C] 

[-] 

Three operating data values can be shown in the first 

display line, while one operating variable can be 

shown in the second display line. To be programmed 
via parameters 007, 008, 009 and 010 Display 

readout. 

Display mode I: 

VLT 6000 HVAC offers different display modes de- 

pending on the mode selected for the VLT frequency 
converter. The figure on the next page shows the way 

to navigate between different display modes. 

Below is a display mode, in which the VLT frequency 

converter is in Auto mode with remote reference at 

an output frequency of 40 Hz. 

In this display mode, reference and control are deter- 

mined via the control terminals. 

The text in line 1 gives the operating variable shown in 

line 2. 

0.0Hz 
r'N 

SETUP 

'AUTO REMOTE` _RUNNIf G 

Line 2 gives the current output frequency and the 

active Setup. 
Line 4 says that the VLT frequency converter is in 

Auto mode with remote reference, and that the 

motor is running. 

Status line: 

LB 0 .0?;.- 5.0$A Z 1<l.4, 

0. 
=JISETUP 

4 

AUTO 

HAND 
OFF 

REMOTE RUNNING 

LOCAL STOP 
RAMPING 
JOGGING 

STAND BY 
The left part of the status line indicates the control 

element of the VLT frequency converter that is active. 

AUTO means that control is via the control terminals, 

while HAND indicates that control is via the local keys 

on the control unit. 

OFF means that the VLT frequency converter ignores 

all control commands and stops the motor. 
The centre part of the status line indicates the 

reference 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 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. 

AUTO REMOTE RUNNING, 
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Display mode Ill: 
This display mode can be generated as long as the 
[DISPLAY MODE] key is kept depressed. In the first line, 

operating data names and units of operating data are 

displayed. In the second line, operating data 2 remains 

unchanged. When the key is released, the different 

operating data values are shown. 

0 Kto 

:AUTO REMOTE RUNNING 

Display mode IV: 

This display mode is only generated in connection with 
local reference, see also reference handling on page 60. 
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. 

Navigation between display 
modes 

DISPLAY 
MODE 

Press briefly 

USA / - 

7 SETUP 

41.1 1 

REOENcy 

40. z 0 _ SETUP 

AUTO REMOTE RUNNING 

01.111111"- 
CRAW L-o(0),I1RU-NiIiiG 

Display mode IV 

Display mode I 

DISPLAY 
MODE 

With remote 
reference 

DISPLAY 
MODE 

With local reference 

DISPLAY 
MODE 

80% 

40. 0Hz 

1:101-10"REMOTE RUNNING: 

Keep the [DISPLAY 

MODE] key down 

DISPLAY 
MODE 

Display mode II 

LREF% ORR; 

z 
SETUP 

-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 Extend menu, 
the procedure for changing data is the same. 
Pressing the [CHANGE DATA] key gives access to 
changing the selected parameter, following which the 
underlining in line 4 will flash on the display. 

The procedure for changing data depends on 

whether the selected parameter represents a 

numerical data value or a functional value. 

If the chosen parameter represents a numeric data 

value, the first digit can be changed by means of the 

[+/-] keys. If the second digit is to be changed, first 

move the cursor by using the [<>] keys, then change 

the data value using the [+/-] keys. 

:tFREQUENCY 

24.2 Hz 
SETUP 

205 MAX.ry REFERENCE' 

06643126- , 

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 value can be changed by means of the 
[ +1 -] keys. 

MOTOR CURRENT 

210 FtF 000 :(y)DE' 
SUM- 

SETUP 

The functional value flashes until signing off by 

pressing the [OK] button. The functional value has 

now been selected. Use [CANCEL] to cancel the 
change. 

Infinitely variable change of numeric data value 
If the chosen parameter represents a numeric data 

value, a digit is first selected by means of the [< >] 

keys. 

FREQUENCY 

SETUP 

C. 

209 JOG FREQUENCY 

41.0 HZ 

Then the chosen digit is changed infinitely variably by 

means of the [+/-] keys: 

209JOGFREQUENCY 

"FP 

The chosen digit is indicated by the digit flashing. 

The bottom display line shows the data value that will 

be entered (saved) when signing off with [OK]. 

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

STATUS] + [CHANGE DATA] + [OK] keys down while 

at the same time reconnecting the mains supply. 

Release the keys; the VLT frequency converter has 

now been programmed for the factory setting. 

The following parameters are not zeroed by means of 
manual initialisation: 

parameter 600, Operating hours 
601, Hours run 
602, kWh counter 
603, Number of power-ups 
604, Number of overtemperatures 
605, Number of overvoltages 

It is also possible to carry out initialisation via para- 
meter 620 Operating mode, see page 96 regarding 
procedure. 
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Quick menu 
The [QUICK MENU] key gives access to the 12 

most important parameters of the VLT frequency 

converter. After programming, the VLT frequency 

converter will in most cases be ready 

for operation. Scroll through the 

Quick menu using the [+/-] 

keys and change the 

data values by 

pushing [CHANGE 
DATA] + [OK]. 

12 of 12 

RELAY 2 OUPUT 

par 326 

QUICK 

MENU 

[+] 

11 of 12 

RELAY 1 OUTPUT 

par 323 

DISPLAY 
MODE 

10 of 12 
RAMP=DOWN 

TIME 
ar 207 

9 of 12 

RAMP-UP TIME 
par. 206 

8 of 12-. 
OUTPUT FREQUENCY, 

HIGH LIMIT. 
par. 202 

6 lof1:2:. 
RATED' MOTOR 

SPEED 

Quick menu: Parameter 1 of 12 

Used to select the language for the display. 

Quick menu: Parameter 2 of 12 

Select the kW value that equals the rated motor value 

PM,N. There is a choice of four undersizes or one oversize 

in relation to the factory setting. 

Quick menu: Parameter 3 of 12 

Used to set the rated motor voltage UM.N while taking 

into consideration whether the motor is star or delta 

connected. 

Quick menu: Parameter 4 of 12 

Used to select the rated motor frequency fM,N. 

Quick menu: Parameter 5 of 12 

Used to select motor current IM.N while taking into 

consideration whether the motor is star or delta 

connected. 

Quick menu: Parameter 6 of 12 

Used to select the value that corresponds to the rated 

motor speed nM,N that can be seen from the nameplate 

data. 

... . 

7 of 12 
11IFREQUENCY," 
LOW.LIMIT 

par.:201,:. 

Quick menu: Parameter 7 of 12 

Used to select a minimum frequency limit, 

corresponding to the lowest frequency at which the 

motor is to run. 

Quick menu: Parameter 8 of 12 

Used to select a maximum frequency limit, 

corresponding to the highest frequency at which the 
motor is to run. 

Quick menu: Parameter 9 of 12 

The ramp-up time is the acceleration time from 0 Hz to 
the rated motor frequency fM,N (parameter 104). 

Quick menu: Parameter 10 of 12 

The ramp-down time is the deceleration time from the 
rated motor frequency fM.N (parameter 104) to 0 Hz. 

Quick menu: Parameter 11 of 12 

Relay output 1 can be used for indicating status and 

warnings. The relay is activated when the conditions for 
the relevant data values have been fulfilled. 

Quick menu: Parameter 12 of 12 

Relay output 2 can be used for indicating status and 

warnings. The relay is activated when the conditions for 

the relevant data values have been fulfilled. 
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Programming 
Using the [EXTEND MENU] key, it is pos- 

sible to have access to all the parameters 
for the VLT frequency converter. 

EXTEND 
MENU 

Operation and Display 000-017 
This parameter group makes it possible to set up the 

control unit, e.g. with respect to language, display 

readout and the possibility of making the function 
keys on the control unit inactive. 

II , .1- 
Value 

* English (ENGLISH) 

German (DEUTSCH) 

French (FRANCAIS) 

Danish (DANSK) 

Spanish (ESPANOL) 

Italian (ITALIANO) 

Swedish (SVENSKA) 

Dutch (NEDERLANDS) 

Portuguese (PORTUGUESA) 

State when delivered may vary from factory setting. 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

Function: 

The choice in this parameter defines the language to 

be used on the display. 

. 

n 
I ,Descnptio of choice: 
There is a choice of the languages indicated. 

The Setup configuration 
VLT 6000 HVAC has four Setups (parameter Setups) 

that can be programmed independently of each 

other. The active Setup can be selected in parameter 

002 Active Setup. The active Setup number will be 

shown in the display under "Setup". 
It is also possible to set the VLT frequency converter 

to Multi-Setup to allow switching of Setups with the 

digital inputs or serial communication. 
Setup shifts can be used in systems where, e.g., one 

Setup is used during the day and another at night. 

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 VLT 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 VLT frequency 
converter, where all parameter values can be copied 
from the control unit to the VLT frequency converter. 

- - 

Value 

Factory Setup (FACTORY SETUP) [0] 

* Setup 1 (SETUP 1) [1] 

Setup 2 (SETUP 2) [2] 

Setup 3 (SETUP 3) [3] 

Setup 4 (SETUP 4) [4] 

MultiSetup (MULTI SETUP) [5] 

The choice in this parameter defines the Setup 

number you want to control the functions of the VLT 

frequency converter. 
All parameters can be programmed in four individual 

parameter Setups, Setup 1 - Setup 4. 

In addition, a pre-programmed Setup called the 
Factory Setup exists. This only allows specific 

parameters to be changed. 

rbesCiiiiii6iia7CF616077 
Factory Setup [0] contains the parameter values pre- 

set at the factory. Can be used as a data source if the 
other Setups are to be returned to a known state. In 

this case Factory Setup is selected as the active 

Setup. 
Setups 1-4 [1]-[4] are four individual Setups that can 

be selected as required. 

MultiSetup [5] is used if remote switching between 
different Setups is required. Terminals 16/17/29/32/ 
33 and the serial communication port can be used 

for switching between Setups. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Connection 
Setup change 

examples 

LTL! 

Ar! 
5 

12 +24V 

13 

39 

27 

29 

32 PAR. 306 

33 PAR. 307 

- Selection of Setup using terminals 32 and 33. 

See page 67. 

Parameter 306 = Selection of Setup, lsb [4] 

Parameter 307 = Selection of Setup, msb [4] 

Parameter 004 = 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) 

Copy active Setup to Setup 3 

(COPY TO SETUP 3) 

Copy active Setup to Setup 4 

(COPY TO SETUP 4) 

Copy active Setup to all (COPY TO ALL) 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

rUnctiont 
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. 

I NB! 
N41k, Copying is only possible in Stop mode (motor 

stopped on a Stop command). 

r',115esapifiCiiioTaiOrEeT7 

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) 
t Value: 

* No copying (NO COPY) 

Upload all parameters 
(UPLOAD ALL PARAMET.) 

Download all parameters 
(DOWNLOAD ALL PARAM.) 

Download power-independent par. 

(DOWNLOAD SIZE INDEP.) 

Piin"Ci16-67. 

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 VLT frequency converter to another 
by moving the control panel. 

:Dekriptio6ofchoice: 
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 VLT 

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 VLT 

frequency converter that has a different rated power 
than the one from where the parameter Setup 

originates. 

I NB! 

10 
Uploading/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. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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005 Max. value of user-defined readout 
(CUSTOM READOUT ) 

Value: 

0.01 - 999,999.99 *100.00 

Function: 

This parameter allows a choice of the max. value of 

the user-defined readout. The value is calculated on 

the basis of the present motor frequency and the unit 

selected in parameter 006 Unit for user-defined 
readout. The programmed value is reached when the 

output frequency in parameter 202 Output frequency 

high limit, fmAx is reached. The unit also decides 
whether the ratio between output frequency and 

readout is linear, square or cubed. 

bescrptiOrroTelibliEg:-- 
Set the required value for max. output frequency 

006-Unit for user-defined readout 
(OUST. READ. UNIT) 

Value: 

* No unit' [0] GPM 

%1 [1] gal /s' 
rpm ' [2] gal/min 1 

ppm [3] gaith 1 

pulse/s ' [4] lb /s' 
1/s ' [5] lb/min ' 

1 /min 1 [6] lb/h ' 

1/h1 [7] CFM 1 

kg/s ' [8] ft3/s ' 

kg/min ' [9] ft3/min ' 

kg/h 1 [10] ft3/h ' 

m3 /s' [11] ft3/min ' 

m3 /min' [12] ft/s' 
m3 /h' [13] in wg 2 

m /s' [14] ft wg 2 

mbar 2 [15] PSI 2 

bar 2 [16] lb/in2 

Pa 2 [17] HP 3 

MPa 2 [18] 

MWG 2 [19] 

kW 3 [20] 

[21] 

[22] 

[23] 

[24] 

[25] 

[26] 

[27] 

[28] 

[29] Pescription of 'choice: 
[30] 

[31] 

Custom 
readout 
Par. 005 

Chrtput frequency 
high limit 
Par. 202 

7-7 - 
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 (kW, HP) are selected, the ratio will be 

cubed. 
The value and the unit are shown in display mode 
whenever User-defined readout [10] has been 

selected in one of parameters 007-010 Display 

readout. 

[32] 

[33] 

[34] 

[35] 

[36] 

[37] 

[38] 

Flow and speed units are marked with 1. Pressure 

units with 2, and power units with 3. See figure in 

next column. 

Select the required unit for User-defined readout. 

007 Large display readout (LARGE READOUT) 

i Value: 
Resulting reference [ %] (REFERENCE [c/0]) [1] 

Resulting reference [unit] (REFERENCE [UNIT]) [2] 

*Frequency [Hz] (FREQUENCY [HZ]) [3] 

% of maximum output frequency [%] 

(FREQUENCY [%]) [4] 

Motor current [A] (MOTOR CURRENT [A]) [5] 

Power [kW] (POWER [KW]) [6] 

Power [HP] (POWER [HP]) [7] 

Output energy [kWh] (ENERGI [UNIT]) [8] 

Hours run [Hours] (HOURS RUN [h]) [9] 

User-defined readout [-] 

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

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

Feedback [unit] (FEEDBACK [UNITS]) [15] 

Motor voltage [V] (MOTOR VOLTAGE [V]) [16] 

DC link voltage M (DC VOLTAGE [V]) [17] 

Thermal load, motor [ %] 

(THERM.MOTOR LOAD [%]) [18] 

Thermal load, VLT [%] 

(THERM.DRIVE LOAD [%]) [19] 

Digital input [Binary code] 

(DIGITAL INPUT [BIN]) [20] 

Analogue input 53 [V] {ANALOG INPUT 53 [V]) [21] 

Analogue input 54 [V] (ANALOG INPUT 54 [V]) [22] 

Analogue input 60 [mA] 

(ANALOG INPUT 53 [mA]) [23] 

Pulse reference [Hz] (PULSE REFERENCE [HZ]) [24] 

External reference [ %] (EXT. REFERENCE [ k]) [25] 

Heat sink temp. [°C] (HEATSINK TEMP [°C]) [26] 

LCP Display text (FREE PROG.ARRAY) [27] 

f Function: 

This parameter allows a choice of the data value to 

be shown in the display, line 2, when the VLT 

frequency converter is turned on. The data values will 

also be included in the display mode 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 on page 41. 

DesCription:citchoice: 
No readout can only be selected in parameters 008- 

010 Small display readout. 

Resulting reference 196] gives a percentage for the 

resulting reference in the range from Minimum 

reference, RefM,N to Maximum reference, RefMAX. See 

also reference handling, page 61. 

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 

VLT frequency converter. 

% of maximum output frequency rAl is the present 

output frequency as a percentage value of parameter 

202 Output frequency high limit, fMAx. 

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 

parameter 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 on page 88. 

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 on page 88. 

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, FBmini, 414 Maximum feedback, FBmAx and 

415 Process units. 

Motor voltage IV] states the voltage supplied to the 

motor. 

DC link voltage IV] states the intermediate circuit 

voltage in the VLT frequency converter. 

Thermal load, motor [96] 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 [96] states the calculated/ 
estimated thermal load on the VLT frequency 
converter. 100% is the cut-out limit. 

Digital input [Binary code] states the signal status 

from the 8 digital inputs (16, 17, 18, 19, 27, 29, 32 

and 33). Terminal 16 corresponds to the bit at the far 

left. '0' = no signal, '1' = connected signal. 

Analogue input 53 IV] states the voltage value on 
terminal 53. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Analogue input 54 IV] states the voltage value on 

terminal 54. 

Analogue input 60 [WU states the voltage value on 

terminal 60. 

Pulse reference (Hz) states a pulse frequency in Hz 

connected to terminal 17 or terminal 29. 

External reference [96] gives the sum of the external 
references as a percentage (the sum of analogue/ 
pulse/serial communication) in the range from 
Minimum reference, RefMIN to Maximum reference, 

RefmAx. 

Heat sink temp. NJ states the present heat sink 

temperature of the VLT frequency converter. The cut- 
out limit is 90 ± 5°C; cutting back in occurs at 60 ± 

5°C. 

LCD display text shows the text programmed in 

parameter 533 Display text 1 and 534 Display text 2 

via the serial communication port. 

. -.OS 

Value 

See parameter 007 Large display readout 
* Reference [Unit] 

pi 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 riesdiption'ofChOice:: 
regulator, in order to see how the process reacts to a Choose the required unit for local reference. 

change of reference. 

[2] 

rjesciTOOnOrCWOIC-6: 

There is a choice of 26 different data values, see 

parameter 007 Large display readout. 

Value 

Se parameter 007 Large display readout RT 

* Power [kW] 

_See the functional description for parameter 008 
Small data readout. 

15eTidaptiOn cfEhoice;j: 
There is a choice of 26 different data values, see 

parameter 007 Large display readout. 

[6] 

* Hz (HZ) [0] 

c/0 of output frequency range (%) (% OF FMAX) [1] 

Functionr. 
This parameter decides the local reference unit. 

For display read-outs, press the [DISPLAY/STATUS] 

button. Data option LCP display text [27] cannot be . 

selected with small display readout. , 

iicription of choice: - _ 

There is a choice of 26 different data values, see 

parameter 007 Large display readout. 

. . -.00 
- 

_ 

See parameter 007 Large display readout 
* Motorcurrent [A] [5] 

F_unction:'.: 

See the functional description for parameter 008 

Small display readout. 

Disable (DISABLE) 

* Enable (ENABLE) 

[0] 

[1] 

This parameter allows selection/deselection of the 

Hand start key on the control panel. 

rteiCiiiSirOiTOTchoice: 
If Disable [0] is selected in this parameter, the [HAND 

START] key will be inactive. 

* = factory setting. ( ) = display text H = value for use in communication via serial communication port 
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013 OFF/STOP on LCP (STOP BUTTON) 

Value: 

Disable (DISABLE) 

* Enable (ENABLE) 

ruriafriirf. 
This parameter allows selection/deselection of the 
local stop key on the control panel. 

DeSEriptior:of choice: 

If Disable [0] is selected in this parameter, the [OFF/ 

STOP] key will be inactive. 

I NB! 

ii: If Disable is selected, the motor cannot be 

stopped by means of the [OFF/STOP] key. 

[0] 

[1] 

014 Auto start on LCP (AUTO START BUN) 

Disable (DISABLE) 

* Enable (ENABLE) 

FUOctioh: . 

This parameter allows selection/deselection of the 

auto start key on the control panel. 

F-peicr45tiOn of, choice.: 

If Disable [0] is selected in this parameter, the [AUTO 

START] key will be inactive. 

[0] 

[1] 

015 Reset on LCP (RESET BUTTON) 

Disable (DISABLE) 

* Enable (ENABLE) 

[0] 

[1] 

EUhation: 

This parameter allows selection/deselection of the 

reset key on the control panel. 

DesdhOtiOn of choice:- 

If Disable [0] is selected in this parameter, the [RESET] 

key will be inactive. 

I NB! 

kriOnly select Disable [0] if an external reset 

signal has been connected via the digital 

inputs. 

I . 

Value 

* Not locked (NOT LOCKED) 

Locked (LOCKED) 

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. 

[0] 

[1] 

bek r efi61ce: 

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 on page 69. 

017 Operating state at power up, local - 
Vaitie _ 
Auto restarC(AUTO RESTART) 

* OFF/Stop (OFF/STOP) 

biro- n : 

Setting of the desired operating mode when the 
mains voltage is reconnected. 

[0] 

[2] 

Description :of 761:56166-: 

Auto restart [0] is selected if the VLT frequency con- 
verter is to start up in the same start/stop condition 
as immediately before power to the converter is cut off. 

OFF/Stop [1] is selected if the VLT frequency con- 
verter is to remain stopped when the mains voltage is 

connected, until a start command is active. To 

restart, activate the key [HAND START] or [AUTO 

START] by using the control panel. 

NB!: 
If [HAND START] or [AUTO START] cannot be 

activated by the keys on the control panel (see 

parameter 012/014 Hand/Auto start on LCP) the 
motor will not be able to restart if OFF/Stop [1 ] is 

selected. 
If Handstart or Autostart has been programmed for 
activation via the digital inputs, the motor will not be 

able to restart if OFF/Stop [1] is selected. 

* = factory setting. () = display text [ ] = value for usenin 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 VLT frequency converter is to 
be adapted. 
The motor nameplate data must be set 

and automatic motor adaptation can be carried out. 

In addition, DC brake parameters can be set and the 
motor thermal protection can be activated. 

Configuration 
The selection of configuration and torque characteris- 
tics 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 para- 

meters that are of significance for a given application. 

II . .. 
- Value 

* Open loop (OPEN LOOP) 

Closed loop (CLOSED LOOP) 

rt FTriCifOri: 

This parameter is used for selecting the configuration 
to which the VLT frequency converter is to be 

adapted. 

[0] 

[1] 

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 (feed- 

back) can be set to a process unit as programmed in 

parameter 415 Process units. 

See Feedback handling on page 88. 

Value 

* Automatic Energy Optimisation 
(AEO FUNCTION) 

Parallel motors (MULTIPLE MOTORS) 

Unction: 

This parameter allows a choice of whether the VLT 

frequency converter has one or several motors 
connected to it. 

rijescii3iron cfiiice-' 
If Automatic Energy Optimisation [0] has been 

selected, only one motor may be connected to the 

VLT frequency converter. The AEO function ensures 

that the motor obtains its maximum efficiency and 

minimises motor interference. 
Select Parallel motors [1] if more than one motor is 

connected to the output in parallel. See the 

description under parameter 108 Start voltage of 
parallel motors regarding the setting of parallel motor 
start voltages. 

[0] 

[1] 

X 

0.75 
0, 

0 

in 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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I NB! 
It is important that the values set in 

parameters 102-106 Nameplate data 
correspond to the nameplate data of the motor with 
respect to either star coupling Y or delta coupling A. 

I 

Value 

0.25 kW (0.25 KW) 

0.37 kW (0.37 KW) 

0.55 kW (0.55 KW) 

0.75 kW (0.75 KW) 

1.1 kW (1.10 KW) 

1.5 kW (1.50 KW) 

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) 

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) 

* Depends on the unit 

[25] 

[37] 

[55] 

[75] 

[110] - 

[150] 

[220] 

[300] 

[400] 

[550] 

[750] 

[1100] 

[1500] 

[1850] 

[2200] 

[3000] 

[3700] 
[4500] 

[5500] 
[7500] 

[9000] 

[11000] 

[13200] 

[16000] 

[20000] 

[25000] 

[30000] 

Function: 

This is where to select the kW value Pm.N that 
corresponds to the rated power of the motor. 

At the works, a rated kW value Pm,N has been selected 
that depends on the type of unit. 

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 on page 45. 

- 

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] 

* Depends on the unit 

Function: 
This is where the rated motor voltage UNA,N is set for 

either star Y or delta A. 

Description of choice: 

Select a value that equals the nameplate data on the 

motor, regardless of the mains voltage of the VLT 

frequency converter. 

Furthermore, alternatively it is possible to set the 
value of the motor voltage infinitely variably, see also 

the procedure on page 45. 

* = factory setting. 0 = display text [ = value for use in communication via serial communication port 
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104. Motor frequency, fr.m. 

(MOTOR FREQUENCY) 
Val Ue: 

*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. 

[50) 

[60) 

105 Motor current, I (MOTOR CURRENT) 

Value: 

0.01 - IvamAx A *Depends on the choice of motor. 

function: 
The rated motor current INI,N forms part of the VLT 

frequency converter calculations i.a. of torque and 

motor thermal protection. Set the motor current IvaN, 

taking into account the star Y or delta A connected 
motor. 

I -Descnption 76f-choice: 

Set a value that equals the nameplate data on the 

motor. 

I " 

B 

Value: 

100 - fM,N x 60 (max. 60000 rpm) 
is Depends on parameter 102 Motor power, PM,N. 

1 Function 

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. 

I NB! 

It is important to set the correct value, since 

this forms part of the V V CPLus control feature. 

The max. value equals fM,N x 60. 

fM,N is set in parameter 104 Motor frequency, fM.N. 

. . .1.0 . 

0 0 _ 
Value 
* Optimisation disable (NO AMA) 

Automatic adaptation (RUN AMA) 

Automatic adaptation with LC-filter 
(RUN AMA WITH LC-FILT) 

I NB! 

ILi, It is important to enter the correct value, since 

this forms part of the V V CPLUS control feature. 

[0] 

[1] 

[2] 

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 VLT 

frequency converter to the motor applied. This feature 

is used in particular where the factory setting does 
not adequately cover the motor in question. 

For the best adjustment of the VLT frequency conver- 

ter, 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. 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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It is possible via parameter 107 Automatic motor 
adaptation, AMA to choose whether a complete 

automatic motor adaptation Automatic adaptation [1) 

is to be carried out, or whether reduced automatic 
motor adaptation 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 VLT frequency 

converter and the motor. If a total setting is required, 

the LC-filter can be removed and, after completion of 

the AMA, it can be reinstalled. In Automatic 
optimisation with LC-filter [2] there is no test of motor 
symmetry and of whether all motor phases have been 

connected. The following must be noted when the 

AMA function is used: 

- For AMA to be able to determine the motor 
parameters optimally, the correct nameplate data 

for the motor connected to the VLT frequency 
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 VLT frequency converter. 

If automatic motor adaptation is to be 

discontinued, press the [OFF/STOP] key. 

I NB! 

4 AMA is not allowed on motors connected in 

parallel. 

Description of choibe: 
Select Automatic adaptation [1] if the VLT frequency 

converter is to carry out a complete automatic motor 

adaptation. 
Select Automatic adaptation with LC-filter [2] if a LC- 

filter has been placed between the VLT frequency 
converter and the motor. 

Procedure for automatic motor adaptation: 
1. Set the motor parameters in accordance with the 

motor nameplate data given in parameters 102- 

106 Nameplate data. 

2. Connect 24 V DC (possibly from terminal 12) to 

terminal 27 on the control card. 

3. Select Automatic adaptation [1] or Automatic 
adaptation with LC-filter [2] in parameter 107 

Automatic motor adaptation, AMA. 

4. Start up the VLT frequency converter or connect 
terminal 18 (start) to 24 V DC (possibly from 

terminal 12). 

If the automatic motor adaptation is to be 

stopped: 
1. Press the [OFF/STOP] key. 

After a normal sequence, the display reads: 
AMA STOP 
1. The VLT frequency converter is now ready for 

operation. 

If there is a fault, the display reads: 
ALARM 22 
1. Press the [Reset] key. 

2. Check for possible causes of the fault in accor- 

dance with the alarm message. See page 101. 

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 page 101. 

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. 

I : 

a S 

1: Value: 

0.0 - parameter 103 Motor voltage, UM,N 

* depends on par. 103 Motor voltage, UM,N 

I 

[ 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. 

DesbriPtion of choice: 
Set the start-up voltage at 0 Hz. The maximum 

voltage depends on parameter 103 Motor voltage, 

UM,N. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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109 Resonance damping 

- Value 

0 - 500 % 

D 

*100 % 

...... 

High-frequency electric resonance problems 
between the VLT frequency converter and the 

motor can be eliminated by adjusting the resonance 

damping. 

Descrip;tionof choice: 

Adjust the damping percentage until the motor 

resonance has disappeared. 

Value 

0.0 - 0.5 sec. * 0.0 sec. 

unttion: 
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 VLT frequency converter (inverter). 

0 sec. corresponds to no high break-away torque. 

DeScrir3tion of chbice: 

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. 

rDespri-ip on Orch-oice: 

Set the desired time until acceleration is to begin. 

112 Motor preheater (MOTOR PREHEAT) 

Value:, 

* Disable (DISABLE) 
Enable (ENABLE) 

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 aoice:::: 

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. 

IN - , - D 

M. A 

Value _, 
0 - 100 % 

. . 

* 50 % 

The maximum value depends on the rated motor 
current, parameter 105 Motor current, IN 

Function: 

The motor can be preheated at stop by means of a 

DC current to prevent moisture from entering the 

motor. 

FDetcriptiorrof 'Choice. 

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). In fans that rotate because of 

the air flow when they are not in operation 
(windmilling), 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. 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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DC braking 
In DC braking, the motor receives a DC current that 
brings the shaft to a halt. Parameter 114 DC braking 

current, decides the DC braking current as a 

percentage of the rated motor current IM,N 

In parameter 115 DC braking time, the DC braking 

time is selected, and in parameter 116 DC brake cut- 
in frequency, the frequency is selected at which DC 

braking becomes active. 

If terminal 19 or 27 (parameter 303/304 Digital input) 

has been programmed to DC braking inverse and 

shifts from logic 1 ' to logic '0', the DC braking will be 

activated. 
When the start signal on terminal 18 changes from 

logic '1' to logic '0', the DC braking will be activated 

when the output frequency becomes lower than the 

brake coupling frequency. 

I NB! 

gipThe 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. 

O 

Value: 
a 

I VLT, MAX 
0 - X 100 1%1 

IM ,N 

* 50 % 

The maximum value depends on the rated motor 
current. If the DC braking current is active, the VLT 

frequency converter has a switching frequency of 4 kHz. 

unction: 

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. 

Description of choice: 
To be set as a percentage value of the rated motor 
current INA,N set in parameter 105 Motor current, I VLT,N. 

100% DC braking current corresponds to 'KN. 

Make sure not to supply too high a braking 
current for too long, since otherwise the 
motor will be damaged because of 

mechanical overload or the heat generated in the 
motor. 

B . 

I : 

Value._ 
0.0 - 60.0 sec. 

Function: 

This parameter is for setting the DC braking time for 

which the DC braking current (parameter 113) is to be 

active. 

* 10.0 sec. 

' of- CRoiCe:- 

Set the desired time. 

B - 

D : 

ue. 

0.0 (OFF) - par. 202 Output frequency 
high limit, fmAx * OFF 

iiFfOrTT 
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. 

!.ffesCifiSITOriO161-61ce: 

Set the desired frequency. 

* = factory setting. ( ) = display text [ j = value for use in communication via serial communication port 

58 MG.60.A1.02 - VLT is a registered Danfoss trade mark 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 143 of 223



Provisional version 

VLT® 6000 HVAC 

t 
- 

Value: 

*No PROTECTION) 

2000 

1000 protection (NO [0] 

Thermistor WARNING) 
6 

warning (THERMISTOR [1] 5 

Thermistor FAULT) 
4 

trip (THERMISTOR [2] 3 

2 
ETR Warning 1 (ETR WARNING 1) 

ETR Trip 1 (ETR TRIP 1) 

[3] 

[4] 100 

ETR Warning 2 (ETR WARNING 2) [5] 
60 
50 

ETR Trip 2 (ETR TRIP 2) [6] 
40 
30 

ETR Warning 3 (ETR WARNING 3) 

ETR Trip TRIP 3) 

[7] 
20 

10 3 (ETR 

ETR Warning 4 (ETR WARNING 4) 

ETR Trip 4 (ETR TRIP 4) 

[8] 

[9] 

[10] 

'Function: 
The VLT 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 analogue 
input terminals 53 and 54. 

Calculation of the thermal load (ETR - Electronic 

Thermal Relay), based on the current load and the 
time. This is compared with the rated motor 
current I" 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. 

Description otchoice: 
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. 

Select Thermistor trip [2] if cutting out (trip) is desired 

when the connected thermistor overheats. 

Select ETR Warning 1-4, if a warning is to come up 

on the display when the motor is overloaded 
according to the calculations. 
The VLT frequency converter can also be program- 
med to give off a warning signal via one of the digital 

outputs. 
Select ETR Trip 1-4 if tripping is desired when the mo- 
tor is overloaded according to the calculations. 

[3] 

low= I 

four= 2 x 

foui = 0.2 x 

10 12 14 16 18 20 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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References & Limits 200 - 228 

taut 

WIC (202) 

M.11 (004) 

,111/1.(201) 

011011 1,11/ 
Ramp up limo Ramp down Row 

In this parameter group, 
the frequency and 

reference range of the 

VLT 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. 

S I 

" Value: 

*0 - 120 Hz (0 - 120 HZ) 

0- 1000 Hz (0 - 1000 HZ) 

Frnu 
This is where to select the maximum output 
frequency range to be set in parameter 202 Output 
frequency high limit, fMAX. 

"Description of choice: 

Select the required output frequency range. 

201 Output frequency low limit, f FAN 

I Value 
_ _ 

0.0 - fmm * 0.0 Hz 

I Function: 

This is where to select the maximum output 
frequency range to be set in parameter 202 Output 
frequency high limit, fMAx. 

[Description of choice: 

A value from 0.0 Hz to the Output frequency high 
limit, fmAxfrequency set in parameter 202 can be 

selected. 

Value: 

- 120/1000 Hz 

(par. 200 Output frequency range) * 50 Hz 

I Function: 

In this parameter, a maximum output frequency limit 

can be selected that corresponds to the highest 
speed at which the motor can be. 

I NB! 

10 
The output frequency of the VLT frequency 

converter can never assume a value higher 

than 1/10 of the switching frequency (parameter 407 

Switching frequency). 

nbeacription- choiCe: 

A value from fm,N to the choice made in parameter 200 
Output frequency range can be selected. 

* = factory setting. ( ) = display text [ ] = 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 analogue inputs 53, 

54 and 60, pulse reference via terminal 17/29 and 

reference from serial communication. 
Preset references. 

The resulting reference can be shown in the display 

by selecting Reference [%] in parameters 007-010 

Display readout and in the form of a unit by selecting 

Remote reference [unit]. 
See the section on Feedback handling in connection 

with a closed loop on page 88. 

The sum of the external references can be shown in 

the display as a percentage of the range from 
Minimum reference, RefM /N to Maximum reference, 

RefmAx. 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, fM /N and parameter 202 
Output frequency high limit, fmAx. 

I NB! 

141 
If the local reference is active, the VLT 

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. 1 par. 211 

Ref. 2 par. 212 

Ref. 3 par. 213 

Ref. 4 par. 214 

External ref. 

Ma. Input 53. par. 308 
(0 -10V) 

Ma. Input 54, par. 311 
0 -10v) 

Ma. Input GO. par. 314 

(0-20mA) 

Scale 
to % 

Pulse301, ref. input 17/29 
OPar. e 

Serial comm. ref. 
ii(t.200%) 

Scale 
to X 

Scale 
to X 

Scale 
to X 

\200/ 

Preset ref. lab, par. 300-307 / Preset ref. mab, par. 300-307 

Feedback function 
-1 

Setpoint 1 S I I 

I 

I 

See par. 413-419 
Setpoint 2 0--1 

L. -J 

YAIROICItIV 

X...1/10. 

*X 0 
faltols0 

Preset ref. tit 
Par. 300-307 

\200/L 
Rig,r 

External 
reference In X 

Ref. function. par. 210 

Remote 
controlled 
reference 

Feedback setpoint 

Config. mode par. 100 

Freeze ref. par. 300-3071 

1 -6. 

Speed 
Open Loop 

Umile 

101 

100000 
ad 

\100/ Process 
Closed Loop 

--0 
Swig le r0.- 
.as. mm. 

0110- 0 

Reference in % 

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

Resulting ref. 

DAN FOSS 
175HA375.13 
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Value: 

* Hand /Auto linked reference 
(LINKED TO HAND/AUTO)) 

Remote reference (REMOTE) 

Local reference (LOCAL) 

[0] 

[1] 

[2] 

This parameter decides which resulting reference is to 

be active. If Hand/Auto linked reference [0] is 

selected, the resulting reference will depend on 

whether the VLT frequency converter is in Hand or 

Auto mode. 
The table shows which references are active when 

Hand/Auto linked reference [0], Remote reference [1] 

or Local reference [2] has been selected. The Hand 

mode or Auto mode can be selected via the control 
keys or via a digital input, parameters 300-307 
Digital inputs. 

Reference 

handling Hand "mode ' - Auto rnode 

Hand/Auto [0 Local ref. active Remote ref. active 

Remote [1] Remote ref. active Remote ref. active 

Local [2] Local ref. active Local ref. active 

FTSekription of choice: 
If Hand/Auto linked reference [0] is chosen, the motor 
speed in Hand mode will be decided by the local 

reference, while in Auto mode it depends on remote 
references and any setpoints selected. 
If Remote reference [1] is selected, the motor speed 
will depend on remote references, 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. 

Value: 

Parameter 100 Configuration = Open loop [0]. 

0.000 - parameter 205 Refmm * 0.000 Hz 

Parameter 100 Configuration = Closed loop [1]. 

- Par. 413 Minimum feedback 
- par. 205 RefmAx 

i Function: 

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. 
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: 

* 0.000 

Par. 100 Configuration = Open loop 

Par. 100 Configuration = Closed loop 

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. 

Parameter 100 Configuration = Open loop [0] 

Parameter 204 Refm,A, - 1000.000 Hz * 50.000 Hz 

Parameter 100 Configuration = Closed loop [1] 

Par. 204 RefroN 

- par 414 Maximum feedback * 50.000 Hz 

FunPtiOn7-- "I 

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). 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Function, cont.: 
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 

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. * Depends on the unit 

Function: ' 

The ramp-up time is the acceleration time from 0 Hz 

to the rated motor frequency f" (parameter 104 

Motor frequency, fM,N). It is assumed that the output 
current does not reach the current limit (set in 

parameter 215 Current limit him), 

tout 

f Wa.(202) 

fM,N (104) 

f MIN.(201) 

1753,034.10 

Ramp up time Ramp down time 
3 

r Description of ̀ choice: 

Program the desired ramp-up time. 

207 Ramp-down time (RAMP DOWN TIME) 

1 - 3600 sec. 

FE" 

The ramp-down time is the deceleration time from the 
rated motor frequency fM,N (parameter 104 Motor 
frequency, fM,N) to 0 Hz, provided there is no 

overvoltage in the inverter because of the motor 
acting as a generator. 

* Depends on the unit 

DesCription of choice: 

Program the desired ramp-down time. 

I : 

0 

Value: 

Disable (DISABLE) 

* Enable (ENABLE) 

This function ensures that the VLT frequency 

converter does not trip during deceleration if the 

ramp-down time set is too short. If, during 

deceleration, the VLT frequency converter registers 
that the intermediate circuit voltage is higher than 

the max. value (see page 101), the VLT frequency 
converter automatically extends the ramp-up and 

ramp-down time. 

I NB! 
If 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. 

Description of choice T 

Program this function as Enable [1] if the VLT fre- 

quency converter periodically trips during ramp- 

down. If a quick ramp-down time has been 

programmed that may lead to a trip under special 

conditions, the function can be set to Enable [1] to 

avoid trips. 

209 Jog frequency (JOG FREQUENCY) 
I Value ---- ,- 

____.j 

Par. 201 Output frequency Low limit - par. 202 

Output frequency high limit * 10.0 Hz 

rFunction: 
The jog frequency fjoG is the fixed output frequency 
at which the VLT frequency converter is running 

when the jog function is activated. 
Jog can be activated via the digital inputs. 

L_Description 

Set the desired frequency 

-7( 
J 

* = factory setting. ( ) = display text ( = 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. A formula for calculating the resulting reference 

is given on page 107. 

See also the drawing on page 61. 

The following parameters have been set: 

Par. 204 Minimum reference: 10 Hz 

Par. 205 Maximum reference: 50 Hz 

Par. 211 Preset reference: 15% 

Par. 308 Terminal 53, analogue input: Reference [1] 

Par. 309 Terminal 53, min. scaling: 0 V 

Par. 310 Terminal 53, max. scaling: 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 analogue input voltage of 4 V, the 

resulting reference will be as follows: 

Par. 210 Reference type = Sum [0] 

Par. 204 Minimum reference 

Reference contribution at 4 V 

Par. 211 Preset reference 

Resulting reference 

= 10.0 Hz 

= 16.0 Hz 

= 6.0 Hz 

= 32.0 Hz 

If parameter 210 Reference type is set to Relative [1], 

one of the adjusted Preset references (par. 211-214) 
will be totaled as a percentage of the sum of the 

present external references. If terminal 53 is energized 

by an analogue input voltage of 4 V, the resulting 

reference will be as follows: 

Par. 210 Reference type = Relative [1] 

Par. 204 Minimum reference 

Reference contribution at 4 V 

Par. 211 Preset reference 

Resulting reference 

= 10.0 Hz 

= 16.0 Hz 

= 2.4 Hz 

= 28.4 Hz 

The graph in the next column shows the resulting 

reference in relation to the external reference varied 

from 0-10 V. 

Parameter 210 Reference type has been pro- 
grammed for Sum [0] and Relative [1], respectively. In 

addition, a graph is shown in which parameter 211 

Preset reference 1 is programmed for 0%. 

Ref. [ie] 

Par. 205 
Ref. max. = 50 

30 

20 

Par. 204 
Ref. min. = 10 

pr 

0 4 

Par. 309 
Terminal 53 = OV 

10 Ref. signal [V] 
Par. 310 
Terminal 53 = 10V 

210 Reference type 

Value 

* Sum (SUM) [0] 

Relative (RELATIVE) [1] 

External/preset (EXTERNAL/PRESET) [2] 

Function: 

It is possible to define how the preset references are 

to be added to the other references. For this purpose, 

Sum or Relative is used. It is also possible - by using 

the External/preset function - to select whether a shift 

between external references and preset references is 

wanted. 

See Reference handling on page 61. 

Lpescription of Choice: 

If Sum [0] is selected, one of the adjusted preset 

references (parameters 211-214 Preset reference) is 

added to the other external references as a 

percentage of the reference range (RefmIN-RefmA. 

If Relative [1] is selected, one of the adjusted preset 

references (parameters 211-214 Preset reference) is 

totaled as a percentage of the sum of the present 

external references. 

If External /preset [2] is selected, it is possible to shift 

between external references and preset references 

via terminal 16, 17, 29, 32 or 33 (parameter 300, 301, 

305, 306 or 307 Digital inputs). Preset references will 

be a percentage value of the reference range. 

External reference is the sum of the analogue 
references, pulse references and any references from 
serial communication. 

I NB! 
n` 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. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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; Value. 

-100.00 % - +100.00 % * 0.00% 
of the reference range/external reference 

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 - RefmAx) or as a percentage of 

the other external references, depending on the 

choice made in parameter 210 Reference type. 
The choice between the preset references can be 

made by activating terminal 16, 17, 29, 32 or 33, cf. 

the table below. 

Terminal 17/29/33 
preset ref. msb 

Terminal 16/29/32 
preset ref. lsb 

216 Frequency bypass, bandwidth 
(FREQUENCY BYPASS B.W.) 

r. Value: 

0 (OFF) - 100 Hz 

. 

Function: 

Some systems call for some output frequencies to be 

avoided because of mechanical resonance problems 
in the system. 

These output frequencies 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. 

* Disable 

Description of choice: 

The bypass bandwidth is equal to the programmed 
bandwidth frequency. This bandwidth will be centered 

around each bypass frequency 

0 0 Preset ref. 1 

- - 0 1 Preset ref. 2 

1 0 Preset ref. 3 

1 1 Preset ref. 4 

is Description of choice: 

Set the required preset reference(s) that is/are to be 

the options. 

ValUe 

0.1 - 1.1 X IVLT,N * 1.0 x IvaN [A] 

FRinction: 
This is where the maximum output current lum is set. 

The factory setting corresponds to the rated output 

current. If the current limit is to be used as motor 
protection, the rated motor current must be set. If the 

current limit is set within the range of 1.0-1.1 x IvrEN 

(the rated output current of the VLT frequency 
converter), the VLT frequency converter can only 

handle a load intermittently, i.e. for short periods at a 

time. After the load has been higher than IvaN, it must 

be ensured that for a period the load is lower than 

IvEr,N 

Please note that if the current limit is set to less than 

IvEr,N, the acceleration torque will be reduced 

correspondingly. 

rDescription 'of choice: 
Set the required maximum output current lum 

0 

. 

. 

. 

(BYPASS FREQ. 4) 

0 - 120/1000 Hz * 120.0 Hz 

The frequency range depends on the selection 

made in parameter 200 Output frequency range. 

r Function: 1 
Some systems call for some output frequencies to be 

avoided because of mechanical resonance problems 

in the system. 

Description of choice: 
Enter the frequencies to be avoided. 

See also parameter 216 Frequency bypass, 

bandwidth. 

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

Value: 

0.0 - par. 222 Warning: High current, (HIGH *0.0A 

Function: 

When the motor current is below the limit, ILovv, 

programmed in this parameter; the display shows a 

flashing CURRENT LOW, provided Warning [1] has 

been selected in parameter 409 Function in case of 
no load. The VLT frequency converter will trip if 

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 stop- 

ped. The warning functions are activated when the 

output frequency has reached the resulting 

reference. 
The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 

Description of choice. 

The lower signal limit 'Low must be programmed within 

the normal working range of the frequency converter. 

11.111 
(PAR.215) 

I HIGH 
(PAR.222) 

Low 
(PAR.221) 

R EFLow 
(PAR.225) 

RANG 

REFHIGH 
(PAR.226) 

_L 

_L 

SHIN SLOW 

(PAR.201) (PAR.223) 

REF SHIGH (MAX 

(PAR.224) (PAR.202) 

222 Warning: High current, !HIGH 

(WARN. HIGH CURR.) 
j. Value: 

Parameter 221 - IvumAx 

[-Function: 

If the motor current is above the limit, (HIGH, pro- 
grammed in this parameter, the display shows a 

flashing CURRENT HIGH. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 

ramp-down after a stop command or while stop- 
ped. The warning functions are activated when the 

output frequency has reached the resulting 

reference. 
The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 

* I \FLINN( 

.Description OfialTdiCe:7' 
The upper signal limit of the motor frequency, (HIGH, 

must be programmed within the normal working 

range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, 'Low, 

Value. 

a 

0.0 - parameter 224 * 0.0 Hz 

EruncliOn: _ 

If the output frequency is below the limit, fLow, 

programmed in this parameter; the display will show a 

flashing FREQUENCY LOW. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while stop- 
ped. The warning functions are activated when the 
output frequency has reached the resulting 
reference. 
The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 

[ Description 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, ILow. 

* = factory setting. ( ) = display text [ ] = value for use in communication via serial communication port 
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, 0 

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 

FunciidE 
If the output frequency is above the limit, f HIGH, 

programmed in this parameter, the display will show a 

flashing FREQUENCY HIGH. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while stop- 

ped. The warning functions are activated when the 

output frequency has reached the resulting 
reference. 
The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 

Description OfT8EdiCe: 

The higher signal limit of the motor frequency, fHIGH, 

must be programmed within the normal working 
range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, /LOW 

' 
F Value: - 

-999,999.999 - REFHIGH (parameter 226) * 0.0 Hz 

FUnaidn 

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 stop- 

ped. The warning functions are activated when the 

output frequency has reached the resulting 
reference. 

The signal outputs can be programmed to generate 
a warning signal via terminal 42 or 45 and via the 
relay outputs. 
The reference limits in parameter 226 Warning: High 
reference, Ref HIGH, and in parameter 227 Warning: 
Low reference, RefLow, 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. 

L:'Pescri ptiOri:; bt.Ch dice: 

The lower signal limit, RefLow, 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. 

Value 

REFL.,/ (parameter 225) - 999,999.990 * 50.0 Hz 

If the resulting reference lies under the limit, RefRIGH, 

programmed in this parameter, the display shows a 

flashing REFERENCE HIGH. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while stop- 
ped. The warning functions are activated when the 

output frequency has reached the resulting 

reference. 
The signal outputs can be programmed to generate 

a warning signal via terminal 42 or 45 and via the 

relay outputs. 
The reference limits in parameter 226 Warning: High 

reference, Ref - HIGH, 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. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Description choice: 
The upper signal limit, Ref HIGH,of the reference must 
be programmed within the normal working range of 

the frequency converter, provided parameter 100 

Configuration has been programmed for Open loop 
[0). In Closed loop [1] (parameter 100), Ref HIGH must 
be within the reference range programmed in 

parameters 204 and 205. 

227 Warning: Low feedback, FBLow 

Value _ . 

-999,999.999 - FBHIGH (parameter 228) 
* -999.999,999 

r: 

".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 stop- 
ped. The warning functions are activated when the 

output frequency has reached the resulting 
reference. 
The signal outputs can be programmed to generate 

a warning signal via terminal 42 or 45 and via the 

relay outputs. 
In Closed loop, the unit for the feedback is 

programmed in parameter 415 Process units. 

[::::pesdiptiOnf.chOice: 

Set the required value within the feedback range 

(parameter 413 Minimum feedback, FBmIN, and 414 
Maximum feedback, FBmAx). 

I : 

Value 

FE3Low (parameter 227) - 999,999.999 
* 999.999,999 

r.unction: 
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 stop- 
ped. The warning functions are activated when the 
output frequency has reached the resulting 
reference. 
The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 
In Closed loop, the unit for the feedback is 

programmed in parameter 415 Process units. 

Descrrpfion of chOlce: 

Set the required value within the feedback range 

(parameter 413 Minimum feedback, FBA,vm and 414 
Maximum feedback, F8A4Ax). 

* = factory setting. 0 = display text [] = value for use in communication via serial communication port 
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Inputs and outputs 300-328 
In this parameter group, the 
functions that relate to the input and 
output terminals of the VLT 

frequency converter are defined. 

Relay 1 

ON.= 
17511.001.11 

The digital inputs (terminals 16, 17, 18, 19, 27, 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. 

1 a ue . 

Internal 24Vdc 
Sw. 4 ON 

External 24Vdc 
Sw. 4 OFF 

0/24Vdc 

12 16 1 17 18 19 

16 1 17 18 19 

ffl 
Switch 4, which is located on the 

E4,1 Dip switch control card, is used for 

separating the common potential 

of the internal 24 V DC supply from the common po- 
tential of the external 24 V DC supply. See also the 

drawing on page 37. 

Please note that when Switch 4 is in the OFF position, 

the external 24 V DC supply is galvanically isolated 

from the VLT frequency converter. 

No function (NO OPERATION) 1[0] 1! [0] 

Reset (RESET) *[1] [1] 

Coasting stop, inverse (COAST INVERSE) 

Reset and coasting stop, inverse(RESET & COAST INVERSE) 

(START) 

(REVERSE) 

(START REVERSE) 

(DC BRAKE INVERSE) 

(SAFETY INTERLOCK) 

(FREEZE REFERENCE) 

(FREEZE OUTPUT) 

Start 
Reversing 

Reversing and start 

DC-braking, inverse 

Safety interlock 

Freeze reference 

Freeze output 

2 

3 [2] 
[3] 

[2]`1 

[3] 

Selection of Setup, Isb (SETUP SELECT LSB) 1[4] [4] 1, [ ] 

Selection of Setup, msb (SETUP SELECT MSB) 1 
1'. : [4] )1 [5] 11 [4] I 

Preset reference, on (PRESET REF. ON) 1[5] 11 PI ° ii [6] i f [5] ' [51 I 

Preset reference, Isb (PRESET REF LSB) 1[6] 1 i H [6] [7] 
H 

1 

Preset reference, msb (PRESET REF. MSB) 1 1 16] 1 
[8] /1 [6]1 

Speed down (SPEED DOWN) I [7] 11 = [9] 11 [7] I 

, 

Speed up (SPEED UP) [7] I; 11 IJ [10] 11 [7] 

Run permissive (RUN PERMISSIVE) i''[8] ;1' [8] ! ! ', [11] 11, [8] [8] 

Jog (JOG) 1[9]. 11 [9] I 
1, lik[12] 11 [9] , [9] 1 

Data change lock (PROGRAMMING LOCK)1[101'11 [10] !I [13]i 1! [10]1 [10]1 

Pulse reference (PULSE REFERENCE) 1 1 1; [11] ; ° i [14] 11. 1 

Pulse feedback (PULSE FEEDBACK) 11 -' 11 1 

11 
11 I 11 [11]; 

Hand start (HAND START) 101] 11[12] i [15] 
1 

[11] 1 1' [1 2] 1 

Auto start (AUTOSTART) 1[12] 11 [13] 1 11 [16]X11 [12]1 . [13)1 

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

DescriptionoTPFoice: 

No function is selected if the VLT frequency converter 

is not to react to signals transmitted to the terminal. 

Reset resets the VLT frequency converter after an 

alarm; however, not all alarms can be reset (trip 

locked) cycling mains power supply. See table on 

page 101. Reset will be activate on the rising edge 

of the signal. 

Coasting stop, inverse is used to force the VLT 

frequency converter to "release" the motor 
immediately (the output transistors are "turned off") to 
make it coast freely to stop. Logic '0' implements 
coasting to stop. 

Reset and coasting stop, inverse is used for 
activating coasting stop at the same time as reset. 

Logic '0' implements coasting stop and reset. 

Reset will be activate on the falling edge of the 

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 on page 58. 

Safety interlock has the same function as Coasting 
stop, inverse, but Safety interlock generates the alarm 

message 'external fault' on the display when terminal 
27 is logic '0'. The alarm message will also be active 
via digital outputs 42/45 and relay outputs 1/2, if 

programmed for Safety interlock. The alarm can be 

reset using a digital input or the [OFF/STOP] key. 

Start is selected if a start/stop command is required. 

Logic '1' = start, logic '0' = stop. 

Reversing is used for changing the direction of 

rotation of the motor shaft. Logic '0' will not 

implement reversing. Logic '1' will implement 
reversing. 

* = factory setting. 0 = display text H = value for use in comm 

70 

The reversing signal only changes the direction of 
rotation; it does not activate the start function. 
Is not active together with Closed loop. 

Reversing and start is used for start/stop and 

reversing using the same signal. 
A start signal via terminal 18 at the same time is not 
allowed. 
Is not active together with Closed loop. 

DC braking is used to stop 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 in parameter 114 DC braking current and 115 
DC braking time is different from 0. Logic '1' 

implements DC braking. See DC braking on page 
58. 

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! 
W. If Freeze output is active, the VLT frequency 
um, 

converter cannot be stopped via terminal 18. 

The VLT 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, lsb 

Setup 1 0 0 

Setup 2 0 1 

Setup 3 1 0 

Setup 4 1 1 

Preset reference, on is used for switching between 
remote reference and preset reference. This 

assumes that Remote/preset [2] has been selected 
in parameter 210 Reference type. Logic '0' = 

remote references active; logic '1' = one of the four 
preset references is active in accordance with the 
table below. 

unication via serial communication port 
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Preset reference, lsb and Preset reference, msb 
enables a choice of one of the four preset 
references, in accordance with the table below. 

Preset ref. msb Preset ref. lsb 

Preset ref. 1 0 0 

Preset ref. 2 0 1 

Preset ref. 3 1 0 

Preset ref. 4 1 1 

Speed up and Speed down are selected if digital 

control of the up/down speed is desired. This 
function is only active if Freeze reference or Freeze 

output has been selected. 
As long as there is a logic '1' on the terminal selected 

for Speed up, the reference or the output frequency 
will increase by the Ramp-up time set in parameter 

206. 
As long as there is a logic '1' on the terminal selected 

for Speed down, the reference or the output 
frequency will increase by the Ramp-down time set in 

parameter 207. 

Pulses (logic '1' minimum high for 3 ms and a mini- 

mum pause of 3 ms) will lead to a change of speed of 

0.1% (reference) or 0.1 Hz (output frequency). 

Example: 
Terminal 

(16) 

Terminal 

(17) 

Freeze ref./ 

Freeze output 
No speed change 0 0 1 

Speed down 0 1 1 

Speed up 1 0 1 

Speed down 1 1 1 

The speed reference frozen via the control panel can 

be changed even if the VLT frequency converter has 

stopped. In addition, the frozen reference will be 

rememberd in case of a mains failure. 

Run permissive. There must be an active start signal 

via the terminal, where Run permissive has been 

programmed, before a start command can be 

accepted. Run permissive has a logic 'AND' function 

related to Start (terminal 18, parameter 302 Terminal 

18, Digital input), which means that in order to start 

the motor, both conditions must be fulfilled. If Run 

permissive is programmed on several terminals, Run 

permissive must only be logic '1' on one of the 

terminals for the function to be carried out. See 

application example on page 8. 

Jog is used to override the output frequency to the 

frequency set in parameter 209 Jog frequency and 

issue a start command. If local reference is active, the 
VLT frequency converter will always be in Open loop 
[0], regardless of the selection made in parameter 
100 Configuration. 
Jog is not active if a stop command has been given 

via terminal 27. 

Data change lock is selected if data changes to 

parameters are not to be made via the control unit; 

however, it will still be possible to carry out data 

changes via the bus. 

Pulse reference is selected if a pulse sequence 

(frequency) is selected as a reference signal. 

0 Hz corresponds to RefmIN, parameter 204 Minimum 

reference, Refm. 
The frequency set in parameter 327 Pulse reference, 

max. frequency corresponds to parameter 205 

Maximum reference, RefM. 

Pulse feedback is selected if a pulse sequence 
(frequency) is selected as a feedback signal. 

Parameter 328 Pulse feedback, max. frequency is 

where the maximum frequency for pulse feedback is 

set. 

Hand start is selected if the VLT frequency converter 
is to be controlled by means of an external hand/off 
or H-O-A switch. A logic '1' (Hand start active) will 

mean that the VLT frequency converter starts the 
motor. A logic '0' means that the connected motor 
stops. The VLT frequency converter will then be in 

OFF/STOP mode, unless there is an active Auto 
start signal. See also the description on page 42. 

NB! 
lg. 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 VLT frequency converter 
is to be controlled via an external auto/off or H-O-A 
switch. A logic '1' will place the VLT frequency 
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 VLT 

frequency converter will then be in OFF/STOP mode. 

See also the description on page 42. 

* = factory setting. ( ) = display text [ = 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 a current signal (terminal 60). A thermistor can be 

connected to voltage input 53 or 54. 

The two analogue voltage inputs can be scaled in the 

range of 0-10 V DC; the current input in the range of 

0-20 mA. 

. I - 

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. 

: 

" I 

Value: 

No operation (NO OPERATION) tOli PI* [d] 

Reference (REFERENCE 
-1 [I]i* -I 

[-u: [1.] * 
Feedback (FEEDBACK) [2]i [2]1 [4 
Thermistor (THERMISTOR) [3]1 ir3li 

308 Terminal 53, analogue input voltage 
(Al [V] 53 FUNCT.) 

This parameter is used to select the required function 

to be linked to terminal 53. 

:DesCriOon-Ot:c.ho!Ce: 

No operation. Is selected if the VLT frequency con- 

verter 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 on page 88. 

Thermistor. Is selected if a thermistor integrated in 

the motor is to be able to stop the VLT 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 

[n] 

4000 

3000 

1330 

550 

250 

[T] 

-20T 

17514A1113.10 

1)norninel-SC 
Onomlnel 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Value 

0.0 - 10.0 V *0.0 V 

FUnotion: 

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, Refm,N/413 Minimum feedback, FBmIN. See 

Reference handling on page 61 or Feedback handling 
on page 88. 

pesCerptiOn of ti-oice:, 
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 

; Value 

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 204 Minimum 
reference, RefmiN/414 Maximum feedback, FBmAx. See 

Reference handling on page 61 or Feedback handling 

on page 88. 

Fbe§crotionlof Choice: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

Value 
See description of parameter 308. *No operation 

This parameter chooses between the different 

functions available for the input, terminal 54. 

Scaling of the input signal is effected in parameter 
312 Terminal 54, min. scaling and in parameter 313 
Terminal 54, max. scaling. 

Description Chbilae: 

See description of parameter 308. 

For reasons of accuracy, voltage losses in long signal 

lines should be compensated for. 

Value 

0.0 - 10.0 V 

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, FBmIN. See 

Reference handling on page 61 or Feedback handling 
on page 88. 

* 0.0 V 

,,.pesCribtiOti 

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 

Value._ 
0.0 - 10.0 V * 10.0 V 

This parameter is used for setting the signal value 

that corresponds to the maximum reference value 

or the maximum feedback, parameter 204 Minimum 
reference, RefmiN/414 Maximum feedback, FBmAx. See 

Reference handling on page 61 or Feedback handling 
on page 88. 

ilpescriptiOnof choice: 
Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

* = factory setting. = display text [1 = value for use in communication via serial communication port 
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. e - 

Value: 

See description of parameter 308. * Reference 

FP66611on:- 

This parameter allows a choice between the different 

functions available for the input, terminal 60. 

Scaling of the input signal is effected in parameter 

315 Terminal 60, min. scaling and in parameter 316 
Terminal 60, max. scaling. 

Description of choice: 

See description of parameter 308 Terminal 53, 

analogue input voltage. 

.1 

Value: 

0.0 - 20.0 mA * 0.0 mA 

Function: .. 

This parameter determines the signal value that 

corresponds to the minimum reference or the 

minimum feedback, parameter 204 Minimum 

reference, F?efmIN/413 Minimum feedback, FBMIN. See 

Reference handling on page 61 or Feedback handling 

on page 88. 

rbeePriPtiOn of choice:- 

Set the required current value. 

If the time-out function is to be used (parameters 317 

Time out and 318 Function after time out), the value 

must be set to > 2 mA. 

316 Terminal 60, max. scaling 
.1 

' 

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 on page 61 or Feedback handling 
on page 88. 

rdeiErii5ITO-161 CHO 

Set the desired current value. 

Value: 

1 - 99 sec. 

TriinCfrOrsi. 

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, 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. 

* 10 sec. 

'Description .of choicer 
Set the desired time. 

318 Function after time out 

:Vale 
* 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] 

ILFunction: .. , 
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. 

17E5esCiii5f16iTOTCHOTC-671.., 
. 

The output frequency of the VLT frequency converter 
can be: 

frozen at the present value [1) 

overruled to stop [2] 

overruled to jog frequency [3] 

overruled to max. output frequency [4) 

overruled to stop with subsequent trip [5]. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Analogue/digital outputs 
The two analogue/digital outputs (terminals 42 and 
45) can be programmed to show the present status 
or a process value such as 0 - fmAx. 

If the VLT frequency converter is used as a digital 
output, it gives the present status by means of 0 or 
24 V DC. 

If the analogue output is used for giving a process 
value, there is a choice of three types of output 

signal: 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 470 Q (max. 500 Q) should be 

fitted to terminal 39 (common for analogue/digital 

outputs). If the output is used as a current output, 

the resulting impedance of the connected equipment 

should not exceed 500 Q. 

Analogue/digital outputs terminal ino. 42 45 

,parameter 319 321 

Value: 

No function (NO FUNCTION) [0] [0] 

Drive ready (UN. READY) [1] [1] 

Standby (STAND BY) [2] [2] 

Running (RUNNING) [3] [3] 
Running at ref. value (RUNNING AT REFERENCE) [4] [4] 

Running, no warning (RUNNING NO WARNING) [5] [5] 
Local reference active (DRIVE IN LOCAL REF) [6] [6] 

Remote references active (DRIVE IN REMOTE REF.) [7] [7] 
Alarm (ALARM) [8] [8] 

Alarm or warning (ALARM OR WARNING) [9] [9] 
No alarm (NO ALARM) [10] [10] 

Current limit (CURRENT LIMIT) [11] [11] 

Safety interlock (SAFETY INTERLOCK) [12] [12] 
Start command active (START SIGNAL APPLIED) [13] [13] 

Reversing (RUNNING IN REVERSE) [14] [14] 

Thermal warning (THERMAL WARNING) [15] [15] 

Hand mode active (DRIVE IN HAND MODE) [16] [16] 

Auto mode active (DRIVE IN AUTO MODE) [17] [17] 

Sleep mode (SLEEP MODE) [18] [18] 

Output frequency lower than Low parameter 223 (F OUT < F LOW) [19] [19] 

Output frequency higher than (HIGH parameter 223 (F OUT > F HIGH) [20] [20] 

Out of frequency range (FREQ. RANGE WARN.) [21] [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 failure (MAINS PHASE LOSS) [281 [281 

Output frequency, 0 - fmAx 0-20 mA (OUT. FREQ. 0-20 mA) 129] * [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) [311 [311 

External reference, Refors, - RefmAx 0-20 mA (EXT. REF. 0-20 mA) [321 [32] 

External reference, Refmus, - RefmAx 4-20 mA (EXTERNAL REF. 4-20 mA) [331 1331 

External reference (pulse sequence), RefmIN - Refm,ax 0-32000 p (EXTERNAL REF. PULSE) [341 [34] 

Feedback, FBmIN - FBmAx = 0-20 mA (FEEDBACK 0-20 mA) [35] [351 

Feedback, FBMIN - Fl3mAx 4-20 mA (FEEDBACK 4-20 mA) [36] [36] 

Feedback (pulse sequence), FBmIN - FBNA,Nx 0 - 32000p (FEEDBACK PULSE) [371 [37] 

Output current, 0 - ImAx = 0-20 mA (99999) * [381 1381 

Output current, 0 - ImAx 4-20 mA (9'n'n) [39] [39] 

Output current (pulse sequence), 0 - IMnx 0 - 32000 p (Tm?) [40] [40] 

Output power, 0 - PNom 0-20 mA (2?92?) [411 [411 

Output power, 0 - PNOM 4-20 mA (?????) [421 [421 

Output power (pulse sequence), 0 - PNOM 0- 32000 p (9'7"9) [43] [431 

* = factory setting. ( ) = display text H = value for use in communication via serial communication port 
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Function: 
This output can act both as a digital or an analogue 

output. If used as a digital output (data value [0]-1591), 

a 0/24 V DC signal is transmitted; if used as an 

analogue output, either a 0-20 mA signal, a 4-20 mA 

signal or a pulse sequence of 0-32000 pulses is 

transmitted. 

Description of choice: 
No function. Selected if the VLT frequency converter 

is not to react to signals. 

Drive ready. The VLT frequency converter control 

card receives a supply voltage and the frequency 

converter is ready for operation. 

Stand by. The VLT frequency converter is ready for 

operation, but no start command has been given. No 

warning. 

Running. A start command has been given. 

Running at ref. value. Speed according to reference. 

Running, no 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 VLT 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. Is active when there is a start 
command. 

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 VLT frequency converter or a thermistor 
connected to an analogue input has been exceeded. 

Hand mode active. The output is active when the 
VLT frequency converter is in Hand mode. 

Auto mode active. The output is active when the VLT 

frequency converter is in Auto mode. 

Sleep mode. Active when the VLT frequency 

converter is in Sleep mode. 

Output frequency lower than fww. The output 
frequency is lower than the value set in parameter 

223 Warning: Low frequency, fLow 

Output frequency higher than f HIGH. The output 
frequency is higher than the value set in parameter 

224 Warning: High frequency, f HIGH 

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, f HIGH. 

Output current lower than kow. The output current is 

lower than the value set in parameter 221 Warning: 

Low current, 'LOW. 

Output current higher than (HIGH. HIGH. The output current 
is higher than the value set in parameter 222 Warning: 
High current, I -HIGH. 

Out of current range. The output current is outside 
the range programmed in parameter 221 Warning: 

Low current, LOW and 222 Warning, High current, 'I 

* = factory setting. = display text [] = value for use in communication via serial communication port 
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Out of feedback range. The feedback signal is 

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, Refww and 226 Warning, High 
reference, Ref HIGH. 

Relay 123. This function is only used when a profibus 

option card is installed. 

Mains fault. This output is activated when a phase is 

missing in the mains supply. Check the mains voltage 

to the VLT frequency converter. 

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, fmA)). 

External RefMIN - Ref Aux = 0-20 mA and 

External RefM,N - Rem 4-20 mA and 

External RefM,N - Refm = 0-32000 p, which 
generates an output signal proportional to the 

resulting reference value in the interval Minimum 
reference, RefM,N - Maximum reference, RefmAx 

(parameters 204/205). 

FBANN-FBmAx 0-20 mA and 

4-20 mA and 

FBmw-FBmAx 0-32000 p, an output signal propor- 

tional to the reference value in the interval Minimum 

feedback, FBMIN- Maximum feedback, FBmax 

(parameters 412/413) is obtained. 

O - IwTMAx 0- 20mAand 
O - I vo-, mAx = 4-20 mA and 

0 - I viz mAx = 0-32000 p, an output signal proportio- 
nal to the output current in the interval 0 - Ivcr,kov is 

obtained. 

O - PNom 0-20 rnA and 

0 - PNom 4-20 mA and 
0 - PNom 0-32000 p, which generates an output 
signal proportional to the present output power. 20 

mA corresponds to the value set in parameter 102 

Motor power, PRA/. 

320 Terminal 42, output, pulse scaling 
(AO 42 PULS SCALE) 

1 - 32000 Hz 

Function: 

This parameter allows scaling of the pulse output 
signal. 

* 5000 Hz 

Set the desired value. 

Hz 
32.000 

PAR. 320/ 
322 

Ref MIN 

FBMIN 

0 

0 

0 

0 

100 Hz 

f MAX 
Ref MAX 

FB MAX 

I MAX 

I LIM 

TMAX 

KWMAX 

1 

e 

Value 

See description of parameter 319 Terminal 42, Output. 

[ Function: 

This output can function both as a digital or an 

analogue output. When used as a digital output (data 

value [0]-[26]) it generates a 24 V (max. 40 mA) signal. 

For the analogue outputs (data value [27] - [41]) there 

is a choice of 0-20 mA, 4-20 mA or a pulse 

sequence. 

;Description of,choiCe:_ 

See description of parameter 319 Terminal 42, Output. 

Val 

1 - 32000 Hz * 5000 Hz 

rFunction: . 

This parameter allows scaling of the pulse output 
signal. 

-Descnption .of choice: 

Set the desired value. 

= factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Relay outputs 
Relay outputs 1 and 2 can be used to give the 
present status or a warning. 

Rel 

Relay 1 

1 - 3 break, 1 - 2 make 
Max. 240 V AC, 2 Amp. 

The relay is placed with the 
mains and motor terminals. 

03 

1- 02 

01 
DANFOSS 
175ZA015.11 

1752A018.11 

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 page 37. 

Value: 

No function (NO FUNCTION) [0] [01 

Ready signal (READY) [11 [1] 

Waiting for start (ENABLED & NO WARNING) [2] [2] 

Running (RUNNING) [3] * [3] 

Running at ref. value (RUNNING AT REFERENCE) [4] 141 

Running, no warning (RUNNING NO WARNING) [51 [51 

Local reference active (DRIVE IN LOCAL REF) [6] [6] 

Remote references active (DRIVE IN REMOTE REF.) [7] [7] 

Alarm (ALARM) * [8] [8] 

Alarm or warning (ALARM OR WARNING) [91 191 

No alarm (NO ALARM) [10] 110] 

Current limit (CURRENT LIMIT) [11] 1111 

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 f -HIGH parameter 224 (F OUT > F HIGH) [20] [20] 

Out of frequency range (FREQ RANGE WARN.) [21] [21] 

Output current lower than ILow parameter 221 (I OUT < I LOW) [22] [22] 
Output current higher than 'HIGH 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 fault (MAINS PHASE LOSS) [28] [28] 

Control word 11/12 (CONTROL WORD 11/12) [29] [29] 

Description,of,choice: 
See description of [0] - [28] on page 76. 

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 function 
becomes active, relay 1 and relay 2 will become cut 
off if they are activated via the serial communication. 
See paragraph Serial communication in Design 

Guide. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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323 Relay 1, output function 
(RELAY1 FUNCTION) 

Function: 

This output activates a relay switch. 
Relay switch 01 can be used for bringing status and 

warnings. The relay is activated when the conditions 
for the relevant data values have been fulfilled. 

Activation/deactivation can be programmed in 

parameter 324 Relay 1, ON delay and parameter 325 
Relay 1, OFF delay. 

See technical data page 15. 

Description of - 
See data choice and connections on page 78. 

I - 

0 - 600 sec. * 0 sec. 

rFunction: 
This parameter allows a delay of the cut-in time of 

relay 1 (terminals 1-2). 

[Description of choice: 

Enter the desired value. 

I 

I value J 
0 - 600 sec. * 0 sec. 

I Function: 
This parameter makes it possible to delay the cut-out 
time of relay 01 (terminals 1-2). 

LDescription,of choice: 

Enter the desired value. 

II 

Value: 

See functions of relay 2 on previous page. 

rFunction: 
This output activates a relay switch. 
Relay switch 2 can be used for bringing status and 

warnings. The relay is activated when the conditions 
for the relevant data values have been fulfilled. 

See technical data, page 15. 

rbesei-ipiTOnOTCKCICe:. 77I 
See data choice and connections on page 78. 

Value. 

100 - 65000 Hz at terminal 29 

100 - 5000 Hz at terminal 17 

* 5000 Hz 

Function: 
This parameter is used to set the pulse value that 
must correspond to the maximum reference, 

parameter 205 Maximum reference, F?efmAx. 

The pulse reference signal can be connected via 

terminal 17 or 29. 

LIDescription- of 

Set the required maximum pulse reference. 

[ Value 

100 - 65000 Hz at terminal 33 * 25000 Hz 

o- 

[ Function: 

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. 

I Description.of choice: 
Set the desired feedback value. 

* = factory setting. 0 = display text [ = value for use in communication via serial communication port 
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Application functions 400-427 
In this parameter group, 

the special functions of 
the VLT 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. 

Value. 

* Manual reset (MANUAL RESET) 

Automatic reset x 1 (AUTOMATIC X 1) 

Automatic reset x 2 (AUTOMATIC X 2) 

Automatic reset x 3 (AUTOMATIC X 3) 

Automatic reset x 4 (AUTOMATIC X 4) 

Automatic reset x 5 (AUTOMATIC X 5) 

Automatic reset x 10 (AUTOMATIC X 10) 

Automatic reset x 15 (AUTOMATIC X 15) 

Automatic reset x 20 (AUTOMATIC X 20) 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7) 

[8] 

[7.03hciiOh7. 

This parameter allows a choice of whether to reset 

and restart manually after a trip, or whether the VLT 

frequency converter is to be reset and restarted 

automatically. In addition, there is a choice of the 
number of times the unit is to try a restart. The time 

between each try is set in parameter 401 Automatic 
restart time. 

r-Description otchoice: 
If Manual reset [0] is selected, resetting must be 

effected via the "Reset" key or via a digital input. 
If the VLT frequency converter is to carry out an 

automatic reset and restart after a trip, select data 
value [1]-[8]. 

The motor may start without warning. 

Value: 

0 - 600 sec. 

FrUriCtIO'FF 

* 10 sec. 

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. 

r Description of choice: 
Set the desired time. 

402 Flying start 
(FLYING START) . 

Disable (DISABLE) [0) 

* Enable (ENABLE) [1] 

DC brake and start (DC BRAKE AND START) [3] 

Function: 

This function makes it possible for the VLT frequency 
converter to 'catch' a spinning motor, which - e.g. 

because of a mains failure - is no longer controlled by 

the VLT frequency converter. 
This function is activated whenever a start command 
is active. 

For the VLT frequency converter to be able to catch 
the spinning motor, the motor speed must be lower 
than the frequency that corresponds to the frequency 
in parameter 202 Output frequency high limit, fmAx. 

Description of choice: 

Select Disable [0] if this function is not required. 

Select Enable [1] if the VLT frequency converter is to 

be able to 'catch' and control a spinning motor. 

Select DC brake and start [2] if the VLT frequency 
converter is to brake the motor by means of the DC 

brake first, and then start. It is assumed that 
parameters 114-116 DC braking are enabled. In the 
case of a substantial 'windmilling' effect (spinning 

motor), the VLT frequency converter is not able to 
'catch' a spinning motor unless DC brake and start 
has been selected. 

* = factory setting. 0 = display text [] = 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 and thus has almost 

no load. If consumption in the system goes back up, 

the VLT frequency converter will start the motor and 

supply the power required. 

I NB! 
Energy 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 for how long the output 

frequency can be lower than the frequency set in 

parameter 404 Sleep frequency. When the timer runs 

out, the VLT frequency converter will ramp down the 

motor to stop via parameter 207 Ramp-down time. If 

the output frequency rises above the frequency set in 

parameter 404 Sleep frequency, the timer is reset. 

Output 
frequency 

Par. 405 
Wake up frequency - 

20 Hz 

Par. 404 
Sleep frequency - 

10 Hz 

Par. 201 
Min. freq. - 

5 Hz 

While the VLT frequency converter has stopped the 

motor in sleep mode, a theoretical output frequency 
is calculated on the basis of the reference signal. 
When the theoretical output frequency rises above 
the frequency in parameter 405 Wake up frequency, 
the VLT frequency converter will restart the motor 
and the output frequency will ramp up to the 

reference. 

In systems with constant pressure regulation, it is 

advantageous to provide extra pressure to the 

system before the VLT frequency converter stops the 

motor. This extends the time during which the VLT 

frequency converter has stopped the motor and 

helps to avoid frequent starting and stopping of the 

motor, e.g. in the case of system leaks. 

If 25% more pressure is required before the VLT 

frequency converter stops the motor, parameter 406 

Boost setpoint is set to 125%. 

Parameter 406 Boost setpoint is only active in Closed 

loop. 

Theoretical 
output 
frequency 

rout 

Par. 403 10 sec. Sleep 
Sleep Mode Timer 

Wake up 

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

Time [s] 
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Value: 

0 - 300 sec.(OFF) * OFF 

Fruraies67.-- 

This parameter enables the VLT frequency converter 
to stop the motor if the load on the motor is minimal. 

The timer in parameter 403 Sleep mode timer starts 
when the output frequency drops below the 

frequency set in parameter 404 Sleep frequency. 

When the time set in the timer has expired, the VLT 

frequency converter will turn off the motor. 

The VLT frequency converter will restart the motor, 

when the theoretical output frequency exceeds the 

frequency in parameter 405 Wake up frequency. 

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 

r 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. 

rbescription of choice: 

Set the required frequency 

405 Wake up frequency (WAKEUP FREQUENCY) 

Par 404 Sleep frequency - par. 202 fm,,,x * 50 Hz 

rrunction: 
When the theoretical output frequency exceeds the 
preset value, the VLT frequency converter restarts the 
motor. 

Description of choice: 

Set the required frequency 

406 Boost setpoint (BOOST SETPOINT) 
Value: 

0 - 200 % * 100 % of setpoint 

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 system 
before the VLT frequency converter stops the motor. 

This extends the time during which the VLT frequency 
converter stops the motor and helps to avoid 

frequent starting and stopping of the motor, e.g. in 

the case of leaks in the water supply system. 

j. 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.) 

rValue:- 
Depends on the size of the unit. 

Crunction: 

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. 

NB! 

IL The output frequency of the VLT frequency 
converter can never assume a value higher 

than 1/10 of the switching frequency. 

Description ofTEhojce: 

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. 

I NB! 

19 
Switching frequencies higher than 4.5 kHz 

implement automatic derating of the maximum 
output of the VLT frequency converter. See Derating 
of high switching frequency on page 112. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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408 Interference reductiom method 
(NOISE REDUCTION) 

Value: 
* ASFM (ASFM) [0] 

Fixed switching frequency 
(FIXED SWITCHING FREQ.) 

LC filter fitted (LC-FILTER CONNECTED) 

Function: - 

Used to select different methods for reducing the 

amount of acoustic interference from the motor. 

[1] 

[2) 

ASFM [01 guarantees that the maximum switching 
frequency is used at all times without derating of the 

VLT frequency converter. This is done by monitoring 

the load. 

Fixed switching frequency [1] makes it possible to set 

a fixed high/low switching frequency This can 

generate the best result, as the switching frequency 

can be set to lie outside the motor interference or in a 

less irritating area. The switching frequency is 

adjusted in parameter 407 Switching frequency LC- 

filter fitted [2] is to be used if an LC-filter is fitted 

between the VLT frequency converter and the motor, 

as the VLT frequency converter will otherwise not be 

able to protect the LC-filter. 

. 

; Value. - / 

Trip (TRIP) [0] 

* Warning (WARNING) [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. 

LiDepriptiOn'otchoice: '' ' 

In the case of a Trip [1], the VLT frequency converter 
will stop the motor. 

If Warning [2] is selected, the VLT frequency converter 
will give a warning if the output current drops below 
the threshold value in parameter 221 Warning: Low 

current, kow. 

412 Trip delay overcurrent, lum 

(OVERLOAD DELAY) 
Value: 

0 - 60 sec. (OFF) * OFF 

; Function: 

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 be 

able to keep up with the output current at the current 

limit lum before it cuts out. 
In OFF mode, parameter 412 Trip delay overcurrent, 
lum is inactive, i.e. cut-outs are not performed. 

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

: 

Value. 

-999,999.999 - FBmAx * 0.000 

Crunction: . 

Parameters 413 Minimum feedback, FBANN and 414 

Maximum feedback, FBMAX 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. 

FDescription Of choice:, 

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 Analogue inputs). 

414 Maximum feedback, FBmAx 

(MAX. FEEDBACK) 

Value:- 
FBMIN - 999,999.999 it 100.000 

Function: 

See the description of par. 413 Minimum feedback, 

FBANN 

Description of choice: 
Set the value to be shown on the display when 
maximum feedback (par. 310, 313, 316 Max. scaling) 

has been achieved at the selected feedback input 

(parameters 308/311/314 Analogue inputs). 

I Value: 

II II 

*No unit [0] °C [21] 

[1] GPM [22] 

rpm [2] gal/s [23) 

ppm [3] gal/min [24] 

pulse/s [4] gal/h [25] 

1/s [5] lb/s [26] 

1 /min [6] lb/min [27] 

l/h [7] lb/h [28] 

kg/s [8) CFM [29] 

kg/min [9) ft3/s [30] 

kg/h [10] ft3/min [31] 

m3/s [11] ft3/h [32] 

m3/min [12] ft/s [33] 

m3/h [13] in wg [34] 

m/s [14] ft wg [35) 

mbar [15] PSI [36] 

bar [16] lb/in2 [37] 

Pa [17] HP [38] 

MPa [18] °F [39] 

mVS [19] 

kW [20] 

7Function:, 
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 Choice: 

Select the required unit for the reference/feedback 
signal. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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PID for process control 
The PID controller maintains a constant process 

condition (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 

feedback signal from the process to indicate its 

actual state. The feedback signal varies 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 RD 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 VLT 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 

Current 60 314, 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, RefmAx, 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 on page 64. 

See also Reference handling on page 61. 

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 211, 212, 213, 214 

Setpoints 418, 419 

Bus reference 68+69 

Please note that the bus reference can only be set via 

serial communication. 

I NB! 
IITerminals that are not in use may preferably be 

set to No function [0]. 

it = factory setting. = display text H = 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 

feedback signal is lower than the reference/setpoint, 

Inverse must be programmed in parameter 420 PID 

normal/inverse control. 

Anti Windup 
The process regulator is factory preset with an 

active anti-windup function. This function ensures 

that when either a frequency limit, current limit or 

voltage limit is reached, the integrator will be 

initialised for a frequency that corresponds to the 

present output frequency. This avoids integration on 

a deviation between the reference/setpoint and the 

actual state of the process, the controller of which 

is not possible by means of a speed change. This 

function can be disabled in parameter 421 PID anti 
windup. 

Start-up conditions 
In some applications, optimum setting of the process 
regulator will mean that it takes an excessive time for 

the required process state to be reached. In such 

applications it might be an advantage to fix an output 
frequency to which the VLT frequency converter is to 

bring the motor before the process regulator is 

activated. This is done by programming a PID start- 
up frequency in parameter 422. 

Differentiator gain limit 
If there are very quick variations in a given application 
with respect to the reference/setpoint signal or the 
feedback signal, the deviation between reference/ 
setpoint and the actual process state will quickly 

change. The differentiator may thus become too 
dominant. This is because it reacts to the deviation 

between the reference/setpoint and the actual 

process state. The quicker the deviation changes, the 
stronger the resulting differentiator frequency 
contribution. The differentiator frequency contribution 

can thus be limited to allow the setting of a 

reasonable 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 Tr) = 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 
integration 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 

four times the value set in parameter 424 RD 
Integration time. The differentiator should only be 

used when the setting of the proportional gain and 

the integration time have been fully optimised. 

NB! 
If necessary, start/stop can be activated a 

number of times in order to provoke an 

unstable feedback signal. 

See also the examples of connection given in the 
Design Guide. 

* = factory setting. ( ) = display text [ = 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. 

Preset 
ref. 

Reference 
Remote Resulting Output 
reference reference Ire ue 

External 
ref. 

SetpaInt I 

SetpoInt 2 

Feedback I 

Feedback 2 

Analog FB 

Terminal 60 
Pulse FB 

Terminal 33 
MOMS 
I 7../A011.11 

As can be seen, the remote reference is totalled 

with setpoint 1 or setpoint 2. See also Reference 

handling on page 61. 

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 VLT 6000 HVAC has an integral 

calculator capable of converting a pressure signal 

into a "linear flow" feedback signal. This function is 

activated in parameter 416 Feedback conversion. 

The parameters for feedback handling are active both 

in closed and open loop modes. In open loop, the 

present temperature can be displayed by connecting 

a temperature transmitter to a feedback input. 

In a closed loop, there are - roughly speaking - three 

possibilities of using the integral PID regulator and 

setpoint/feedback handling: 
1. 1 setpoint and 1 feedback 
2. 1 setpoint and 2 feedbacks 
3. 2 Setpoints and 2 feedbacks 

1 setpoint and 1 feedback 
If only 1 setpoint and 1 feedback signal are used, 

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 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. 

* = factory setting. 0 = display text [ ) = value for use in communication via serial communication port 
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Feedback handling, cont. 

SefpolM 1 

0-1001 

Foulbeak lunation 
Forams. 417 

Sofp;IM 2 
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0-100% 

Bus iredbook 2 

Analogue feedback - 
Input 54 
0-10 V god. 

le 
0-100% 

Analogue feedback - 
Input 60 
0-20 mA 

0-1Calt 

Pulse feedback - 
Input 33 
0-611 kHz I Sage 

0-1036 

010/023 
171RIA.W.11 

Food.. 

G1N/I Feedback 

Two Zone 
min. 
T. Zane 
max. 

Foram* 
mamba 

416 Feedback conversion (FFEEDBACK CONV.) 

j' Value: 
*Linear (LINEAR) 

Square root (SQUARE ROOT) 

[0] 

[1) 

function. - 

In this parameter, a function is selected which 

converts a connected feedback signal from the 

process to a feedback value that equals the square 

root of the connected signal. 

This is used, e.g. where regulation of a flow (volume) 

is required on the basis of pressure as feedback 
signal (flow = constant x ]pressure). 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. 

,Description: 
1 

If Linear [0] is selected, the feedback signal and the 
feedback value will be proportional. 
If Square root [1] is selected, the VLT frequency 
converter translates the feedback signal to a squared 
feedback value. 

Dedrod 
flow 

VLT 6000 HVAC 

Par. 416 
FB ourmnion 

PID 

Z-1 z 
PI 
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417 Feedback function 
(2 FEEDBACK, CALC.) 

-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] 

This parameter allows a choice between different 

calculation methods whenever two feedback signals 

are used. 

Description of choice V 

If Minimum [0] is selected, the VLT 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 [1] is selected, the VLT frequency 

converter will compare feedback 1 with feedback 2 

and regulate on the basis of the higher feedback 
value. 

If Sum [2] is selected, the VLT frequency converter will 

total feedback 1 with feedback 2. Please note that 

the remote reference will be added to Setpoint 1. 

If Difference [3] is selected, the VLT frequency 

converter will subtract feedback 1 from feedback 2. 

If Average [4] is selected, the VLT frequency converter 
will calculate the average of feedback 1 and feedback 

2. Please note that the remote reference will be 

added to the Setpoint 1. 

If 2-zone minimum [5] is selected, the VLT frequency 

converter will calculate the difference between 

Setpoint 1 and feedback 1 as well as Setpoint 2 and 

feedback 2. 

After this calculation, the VLT frequency converter will 

use the larger difference. A positive difference, i.e. a 

setpoint higher than the feedback, is always larger 

than a negative difference. 

If the difference between Setpoint 1 and feedback 1 

is the larger of the two, parameter 418 Setpoint 1 will 

be added to the remote reference. 

If the difference between Setpoint 2 and feedback 2 

is the larger of the two, the remote reference will be 

added to the parameter 419 Setpoint 2. 

If 2-zone maximum [6] is selected, the VLT frequency 
converter will calculate the difference between 
Setpoint 1 and feedback 1 as well as Setpoint 2 and 
feedback 2. 

After the calculation, the VLT frequency converter will 

use the smaller difference. A negative difference, i.e. 

one where the setpoint is lower than the feedback, is 

always smaller than a positive difference. 

If the difference between Setpoint 1 and feedback 1 

is the smaller of the two, the remote reference will be 

-added to the parameter 418 Setpoint 1. 

If the difference between Setpoint 2 and feedback 2 

is the smaller of the two, the remote reference will be 

added to parameter 419 Setpoint 2. 

- 

Value: 

Refm,N - RefMP< 

Function 

0.000 

Setpoint 1 is used in closed loop as the reference to 
compare the feedback values with. See description 
of parameter 417 Feedback function. 
The setpoint can be offset with digital, analog or bus 

references, see Reference handling. 

Used in Closed loop [1] parameter 100 Configura- 
tion. 

rbescription,of choice: 

Set the required value. The process unit is selected in 

parameter 415 Process units. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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- . 

Value: 

RefMIN - Ref"( * 0.000 

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. 

Used in Closed loop [1] parameter 100 Configura- 

tion and only if 2-zone minimum/maximum is 

selected in parameter 517 Feedbackfunction. 

Description of']choce 
_. 

Set the required value. The process unit is selected in 

parameter 415 Process units. 

420 PID nornnal/inverse control 

* Normal (NORMAL) 

Inverse (INVERSE) 

[0] 

[1] 

Function: 

It is possible to choose whether the process regulator 

is to increase/reduce the output frequency if there is a 

deviation between reference/setpoint and the actual 

process state. 

Used in Closed loop [1] (parameter 100). 

; Description of choice: 
If the VLT frequency converter is to reduce the output 
frequency in case the feedback signal increases, 

select Normal [0]. 

If the VLT frequency converter is to increase the 

output frequency in case the feedback signal 

increases, select Inverse [1]. 

421 PID anti windup 
(PID ANTI WINDUP) 

Value: 

Off (DISABLE) 

* On (ENABLE) 

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). 

1 Description 'of choice:- 

[0] 

[1] 

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. 

NB! 
W. 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. 

fmiN-fmAx (parameter 201 and 202) 

[ Function: . 

When the start signal comes, the VLT 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). 

* 0 Hz 

* = factory setting. ( ) = display text [] = value for use in communication via serial communication port 
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I, Description of choice: 

Set the required start frequency. 

NB! 
TOIf the VLT 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. 

423 PID proportional gain 
(PID PROP. GAIN) 

1. Value: 

0.00 - 10.00 * 0.01 

rEuriction:' 
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). 

E. 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 start-up frequency 
- 

Value. 

0.01. - 9999.00 sec. (OFF) * OFF 

Efunction: 
The integrator provides a constant change of the 

output frequency during constant error between the 

reference/setpoint and the feedback signal. 

The greater the error, the quicker the integrator 
frequency contribution will increase. The integration 

time is the time needed by the integrator to reach 

the same gain as the proportional gain for a given 

deviation. 
Used in Closed loop [1] (parameter 100). 

Description of choice: 
Fast regulation is obtained in 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 re- 

gulator will take a long time to regulate in relation to 
a given error. 

- 

Value: 

0.00 (OFF) - 10.00 sec. * OFF 

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. 

. D - - 

e II 

CValde 
t- 

5.0 - 50.0 * 5.0 

t 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. 

* = factory setting. ( ) = display text = value for use in communication via serial communication port 
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I 01 

. 

Value: 

0.01 - 10.00 * 0.01 

Function: . 

Oscillations on the feedback signal are dampened by 

the lowpass filter in order to reduce their impact on 

the process regulation. This can be an advantage e.g. 

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 rc)) = 1.6 Hz. 

The process regulator will thus only regulate a feed- 
back signal that varies by a frequency lower than 1.6 

Hz. 

If the feedback signal varies by a higher frequency 
than 1.6 Hz, the Process regulator will not react. 

Feedback 

Disturbed feedbacksignal 

0.6 t (Sec.) 

Lowposs filter 
fg =-- 10 Hz 

Feedback 

Filtered feedbacksignal 

WM= 
ITS421.1.t 0 

Ot.6 i (Sec.) 

500-537 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. ( ) = display text [1 = 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 

VLT frequency converter. 

These service functions are very useful in connection 
with operating and fault analysis in an installation. 

600-605 Operating data 

L. 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 overtemps. (OVER TEMP'S) Nos. 0 - 9999 
605 No. of overvoltages (OVER VOLT'S) Nos. 0 - 9999 

FrUiTCtrai77. 
These parameters can be read out via the serial 

communication port, as well as via the display in the 
parameters. 

i : Descnptioh of choke 
Parameter 600 Operating hours: 
Gives the number of hours in which the VLT frequency 
converter has been in operation. The value is saved 

every hour and when the power supply to the unit is 

cut off. This value cannot be reset. 

Parameter 601 Hours run: 
Gives the number of hours in which the motor has 

been in operation since being reset in parameter 619 

Reset of hours-run counter. The value is saved every 

hour and when the power supply to the unit is cut off. 

- Unit-dependent 

Parameter 602 kWh counter: 
Gives the output power of the VLT 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. Range: 0 - 

depends on unit. 

Parameter 603 No. of cut-ins: 
Gives the number of cut-ins of supply voltage to the 
VLT frequency converter. 

Parameter 604 No. of overtemps: 
Gives the number of overtemperature errors on the 
heat-sink of the VLT frequency converter. 

Parameter 605 No. of overvoltages: 
Gives the number of overvoltages on the intermediate 
circuit voltage of the VLT frequency converter. The 

count is only taken when Alarm 7 Overvoltage is 

active. 

* = factory setting. ( ) = display text H = 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, e.g. 

in the case of service after a trip. 

The data log number is given in square brackets; [1] 

R 

63 . 
SETUP ' 

1606 DATALOG: DIGITAL INPUT 

[ 0] 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. 

[:,D'escription 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 VLT 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. 

See the control word profile under the section Serial 

communication in the Design Guide. 

Parameter 608 Data log: Status word: 
This gives the latest log data in decimal code for the 
status word. 
The status word is read as a decimal number which is 

to be converted into hex. 

See the status word profile under the section Serial 

communication in the Design Guide. 

Parameter 609 Data log: Reference: 
This gives the latest log data for the 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 [ = value for use in communication via serial communication port 
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615 Fault log: Error code 
(F. LOG: ERROR CODE) 

Value: 

[Index 1-10] 

Functioni_ 
This parameter makes it possible to see the reason 

why a trip (cut-out of the VLT frequency converter) 

occurs. 
10 [1-10] log values are stored. 
The lowest log number [1] contains the latest/most 
recently saved data value; the highest log number [10] 

contains the oldest data value. 

If there is a trip on the VLT 6000 HVAC, it is possible 

to see its cause, the time and possibly the values for 

output current or output voltage. 

Error Code: 0 - 99 

Description of choice: 
Stated as an error code in which the number refers to 

a table on page 100. 
The fault log is only reset after manual initialisation, 

see page 45. 

. . . 

Value. 

[Index 1-10] Hours: 0 - 130,000.0 

7-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. 

I Description of choice: 
The fault log is only reset after manual initialisation, 

see page 45. 

617 Fault log: Value 
(F. LOG: VALUE) 

i Value: 

[Index 1 - 10] Value: 0 - 9999 

I 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. 

-Description of choice: 

The fault log is only reset after manual initialisation, 

see page 45. 

618 Reset of kWh counter 
(RESET KWH COUNT) 

* No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

EFUnctiOrT7. 

Reset to zero of parameter 602 kWh counter, 

[0] 

[1] 

;,Description of;choice: 
If Reset [1] has been selected and when the [OK] key 

is pressed, the kWh counter of the VLT frequency 
converter is reset. This parameter cannot be selected 
via the serial port, RS 485. 

I NB! 
tar When the [OK] key has been activated, the 

reset has been carried out. 

L 

* 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. 

I NB! 

10 
When the [OK] key has been activated, the 
reset has been carried out. 

* = factory setting. () = display text [] = value for use in communication via serial communication port 
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620 Operating mode (OPERATION MODE) 
Value: 

* Normal function (NORMAL OPERATION) 

Function with de-activated inverter 

(OPER. W/INVERT.DISAB) 

Control card test (CONTROL CARD TEST) 

Initialisation (INITIALIZE) 

I 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. 

[0] 

[1] 

[2] 

[3] 

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 

signal 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. 

0 0 0 0 0 0 0 0 0 000 
61 68 69 

0 

0 

i;; o < x 
E in 

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 VLT frequency converter expects the [OK] key 

to be pressed (the test cannot be run without 

LCP). 

6) The VLT frequency converter automatically tests 

the control card. 

7) Remove the test connector and press the [OK] 

key when the VLT frequency converter displays 

"TEST COMPLETED". 

8) Parameter 620 Operating mode is automatically 
set to Normal function. 

If the control card test fails, the VLT frequency 
converter will display "TEST FAILED". Replace the 
control card. 

Initialisation [3] is selected if the factory setting of the 

unit is to be generated without resetting parameters 

500 Address, 501 Baud rate, 600-605 Operating data 
and 615-617 Fault log. 

Procedure for initialisation: 

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 procedure 
on page 45. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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621 - 631 Nameplate 

Value: 

Parameter 
nr. 

621 

622 

623 
624 
625 
626 
627 

628 

629 

630 
631 

Description 
Nameplate: 
Unit type (DRIVE TYPE) 

Power component (POWER SECTION) 

VLT ordering no. (ORDERING NO) 

Software version no. (SOFTWARE VERSION) 

LCP identification no. (LCP ID NO.) 

Database identification no. (PARAM DB ID) 

Display text 

Power component identification no.(POWER UNIT DB ID) 

Application option type (APPLIC. OPTION) 

Application option ordering no. (APPLIC. ORDER NO) 

Communication option type (COM. OPTION) 

Communication option ordering no.(COM. ORDER NO) 

Function: 
The main data for the unit can be read from 
parameters 621 to 631 Nameplate via the display or 

the serial communication port. 

I 

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 VLT 

frequency converter. Example: STANDARD. 

Parameter 623 Nameplate: VLT ordering no.: 
This gives the ordering number for the VLT type in 

question. Example: 1759???? 

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 VLT frequency converter. 

Parameter 629 Nameplate: Application option 
ordering no.: 
This gives the ordering number for the application 

option. 

Parameter 630 Nameplate: Communication option 
type: 
This gives the type of communication options fitted 
with the VLT frequency converter. 

Parameter 631 Nameplate: Communication option 
ordering no.: 
This gives the ordering number for the 

communication option. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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I NB! i 
11:. Parameters 700-711 for relay cards are only - 

activated if a relay option card is fitted to the 
I 

1: 
VLT 6000 HVAC. - - . . 

Ordering numbers can be seen from the Design 
i Value:- 

Guide. 
W0 - 600 sec. 

' - 

S - - . 

S. - 

- . ' 

'Funttion: 
This output activates a relay switch. 

Relay outputs 3/4/5/6 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 3/4/5/6, ON 

delay and parameters 702/705/708/711 Relay 3/4/5/ 
6, OFF delay. 

See technical data on page 15. 

besafiliihOf choice 

See data choice and connections on page 78. 

- 41 - 

I - . .- 
- - 

Value: 

0 - 600 sec. 

I 

* 0 sec. 

Function: 

This parameter allows a delay of the cut-in time of 

relays 3/4/5/6 (terminals 1-2). 

Description of --- 
Enter the required value. 

c Function: 

. - 

. - . 

. - . 

. - . 0 

* 0 sec. 

This parameter is used to delay the cut-out time of 

relays 3/4/5/6 (terminals 1-2). 

Enter the required value. 

* = factory setting. ( ) = display text [ 1= value for use in communication via serial communication port 
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Status messages 
Status messages appear in the 4th line of the display 
- see example below. 
The left part of the status line indicates the active type 

of control of the VLT frequency converter. 

The centre part of the status line indicates the active 

reference. 

The last part of the status line gives the present 
status, e.g. "Running", "Stop" or "Stand by". 

80 .0% 5.08A 2 01<111 

4 0 I 0 A7NN 

SETUP 

AUTO REMOTE RUNNING 

HAND LOCAL STOP 
OFF RAMPING 

JOGGING 

STAND BY 

Auto mode (AUTO) 
The VLT frequency converter is in Auto mode, i.e. 

control is carried out via the control terminals and/or 
serial communication. See also Auto start on page 

42. 

Hand mode (HAND) 
The VLT frequency converter is in Hand mode, i.e. 

control is carried out via the control keys. See also 

Hand start on page 42. 

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 '0'. See also OFF/STOP on page 

42. 

Local reference (LOCAL) 
If LOCAL has been selected, the reference is set via 

the [+/-] keys on the control panel. See also Display 

modes on page 43. 

Remote reference (REM.) 
If REMOTE has been selected, the reference is set via 

the control terminals or via serial communication. See 

also Display modes on page 43. 

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 VLT 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 start 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. 
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Status messages, cont. 

Freeze output request (FRZ.REQ.) 
A start 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'. 

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 
VLT frequency converter is now ready for operation 
after the Reset signal has been enabled. Please note 

that the motor will start after the VLT frequency 
converter has received the Reset signal. 

Stand by (STANDBY) 
The VLT 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 VLT frequency converter is ready for operation, 

but terminal 27 is a logic '0' and/or a Coasting 

command has been received via the serial communi- 
cation. 

Control ready (CTR.READY) 
This status is only active when a profibus option card 

is installed. 

Not ready (NOT READY) 
The VLT 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 )000C (??999) 
The microprocessor of the control card has stopped 
and the VLT 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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List of warnings and alarms 
The table gives the different warnings and alarms and 

indicates whether the fault locks the VLT frequency 
converter. After Trip locked, the mains supply must be 

cut and the fault must be corrected. Reconnect the 
mains supply and reset the VLT 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 VLT frequency converter alarm 

and warning will flash. If the fault is removed, only the 

alarm will flash. After a reset, the VLT frequency 
converter will be ready to start operation again. 

No Description - Warning 
X 

Alarm Trip locked Help 
Page 102 1 10 Volts low (10 VOLT LOW) 

2 Live zero fault (LIVE ZERO ERROR) X X Page 102 
4 Mains phase fault (MAINS PHASE LOSS) X X X Page 102 

5 Voltage warning high (DC LINK VOLTAGE HIGH) X Page 102 

6 Voltage warning low (DC LINK VOLTAGE LOW) X Page 102 
7 Overvoltage (DC LINK OVERVOLT) X X Page 102 

8 Undervoltage (DC LINK UNDERVOLT) X X Page 103 
9 Inverter overloaded (INVERTER TIME) X X Page 103 
10 Motor overloaded (MOTOR TIME) X X Page 103 
11 Motor thermistor (MOTOR THERMISTOR) X X Page 103 
12 Current limit (CURRENT LIMIT) X X Page 103 

13 Overcurrent (OVERCURRENT) X X Page 103 

14 Earth fault (EARTH FAULT) X X Page 103 

15 Switch mode fault (SWITCH MODE FAULT) X X Page 103 

16 Short-circuit (CURR.SHORT CIRCUIT) X X Page 103 

17 Serial communication timeout (STD BUSTIMEOUT) X X Page 103 

18 HPFB bus timeout (HPFB TIMEOUT) X X Page 103 

19 Fault in EEprom on power card (EE ERROR POWER) X Page 104 

20 Fault in EEprom on control card (EE ERROR CONTROL) X Page 104 

22 Auto-optimisation not OK (AMA FAULT) X Page 104 

29 Heat-sink temperature too high (HEAT SINK OVERTEMR) X X Page 105 

30 Motor phase U missing (MISSING MOT.PHASE U) X Page 105 

31 Motor phase V missing (MISSING MOT.PHASE V) X Page 105 

32 Motor phase W missing (MISSING MOT.PHASE W) X Page 105 
34 HBFB communication fault (HBFB COMM. FAULT) X X Page 105 

35 Out of frequency range (OUT FREQ RNG/ROT LIM) X Page 105 

37 Inverter fault (GATE DRIVE FAULT) X X Page 105 

39 Check parameters 104 and 106 (CHECK P.104 & P106) X Page 105 

40 Check parameters 103 and 105 (CHECK P.103 & P106) X Page 105 

SA > 
M 
0 

0 0 
I"" 

41 Motor too big (MOTOR TOO BIG) X Page 106 

42 Motor too small (MOTOR TOO SMALL) X Page 106 

60 Safety stop (EXTERNAL FAULT) X Page 106 

61 Output frequency low (FOUT < FLOW) X Page 106 

62 Output frequency high (FOUT > FHIGH) X Page 106 

63 Output current low (I MOTOR < I LOW) X X Page 106 

64 Output current high (I MOTOR > I HIGH) X Page 106 

65 Feedback low (FEEDBACK < FDB LOW) X Page 106 

66 Feedback high (FEEDBACK > FDB HIGH) X Page 106 
67 Reference low (REF < REF. LOW) X Page 106 

68 Reference high (REF > REF. HIGH) X Page 106 

99 Unknown fault (UNKNOWN ALARM) X X Page 106 
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Warnings 
A warning will flash in line 2, while an explanation is 

given in line 1. 

!MA INS PHASE- FAULT 

WARN 3 

Alarms 
If an alarm is given, the present alarm number will be 

shown in 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 Q. 

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 

Phase fault (MAINS PHASE LOSS) 
Phase missing on the supply side. 

Check the supply voltage to the VLT 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 VLT 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 VLT 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 VLT 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 

IVDC] 

3 x 380 - 460 V 

[VDC] 

Undervoltage 211 402 

Voltage warning low 222 423 
Voltage warning high 384 801 

Overvoltage 425 855 

The voltages stated are the intermediate circuit voltage of the VLT frequency converter with a tolerance 
of ± 5 %. The corresponding mains voltage is the intermediate circuit voltage divided by 42. 
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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 VLT 

frequency converter will trip after a fixed period, the 

length of the period depending on the unit. 

Furthermore, the voltage will be stated in the display. 

Check whether the supply voltage matches the VLT 

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 VLT frequency converter cannot 

be reset until the counter is below 90%. 
The fault is that the VLT 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 VLT ti 

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 VLT 

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 'UM and the VLT 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 VLT 

frequency converter will trip and give off an alarm. 

Turn off the VLT frequency converter and check 
whether the motor shaft can be turned and whether 
the motor size matches the VLT 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 VLT 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 VLT frequency 
converter and remove the short-circuit. 

WARNING/ALARM 17 

Serial communication timeout 
(STD BUSTIMEOUT) 
There is no serial communication with the VLT 

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 VLT 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. 
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Warnings and alarms, cont. 

WARNING/ALARM 18 

HPFB bus timeout (HPFB TIMEOUT) 
There is no serial communication with the commu- 
nication option card of the VLT 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 VLT frequency 
converter 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 VLT 

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 EEprom on the control card 
(EE ERROR CONTROL) 
There is a fault in the EEPROM on the control card. 

The VLT 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. 

14. 
NB! 
AMA 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 
(parameter 105) must be higher than 35% of the rated 

output current of the VLT 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 VLT 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 VLT 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. 
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Warnings and alarms, cont. 

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

If the enclosure is IP 00 or IP 20, 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 VLT frequency converter and 

motor is missing. 

Turn off the VLT frequency converter and check motor 
phase U. 

ALARM: 31 

Motor phase V missing 
(MISSING MOT.PHASE V): 

Motor phase V between VLT frequency converter and 

motor is missing. 

Turn off the VLT frequency converter and check motor 
phase V 

ALARM: 32 

Motor phase W missing 
(MISSING MOT.PHASE U): 

Motor phase W between VLT frequency converter 
and motor is missing. 

Turn off the VLT 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. 

WARNING: 35 
Out of frequency range 
(OUT FREQ RNG/ROT LIM): 
This warning is active if the output frequency has 
reached its parameter 201 Output frequency low limit 
or parameter 202 Output frequency high limit. 

ALARM: 37 

Inverter fault (GATE DRIVE FAULT): 
GET 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, U AAN or 105 Motor 
current, Im,N has not been set correctly. Correct the 
setting and restart AMA. 
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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, PAAN 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, PKN 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, fLow 

WARNING: 62 

Output frequency high (FOUT > FHIGH) 

The output frequency is higher than parameter 224 
Warning: High frequency, f HIGH 

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, I HIGH. 

WARNING: 65 

Feedback low (FEEDBACK < FDB LOW) 

The resulting feedback value is lower than 

parameter 227 Warning: Low feedback, FBLow. 

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, REFHIGH. 

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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Aggressive environments 

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. 

Ext. ref. = 
Par. 310 Term. 53 Max. scaling - Par 309 Term. 53 Min. scaling+ Par 313 Term. 54 Max. scaling - Par 312 Term. 54 Min. scaling + 

(Par. 205 Max. ref. - Par 204 Min. ref.) x Par. 314 Term. 60 [mA] serial corn. reference x (Par. 205 Max. ref - Par. 204 Min. ref.) 

Par 316 Term. 60 Max. scaling - Par. 315 Term. 60 Min. scaling + 

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. 

External reference can be calculated as follows: 

(Par. 205 Max. ref. - Par. 204 Min. ref) x Ana. signal Term. 53 M (Par. 205 Max. ref. - Par. 204 Min. ref) x Ana. signal Term. 54 [V] 

Par. 210 Reference type is programmed = Sum [0]. 

16384 (4000 Hex) 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 211-214 Preset ref. 

Res. ref. - + External ref. + Par. 204 Min. ref. + Par. 418/419 Setpoint 
100 

Par. 210 Reference type is programmed = Relative [1). 

Res. ref. = 

(only in closed loop) 

External reference x Par. 211-214 Preset ref. 
+ Par. 204 Min. ref. + Par. 418/419 Setpoint (only in closed loop) 

100 
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VLT' 6000 HVAC 

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 

local/national regulations on PELV supplies. 

In VLT 6000 HVAC all control terminals as well as ter- 

minals 1-3 (AUX relay) are supplied from or in connec- 
tion 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 page 25. 

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: 

1. Power supply (SMPS) incl. signal isolation of 
Upc,indicating the intermediate current voltage. 

2. Gate drive that runs the IGTBs (trigger 
transformers/opto-couplers). 

3. Current transducers (Hall effect current 
transducers). 

r 

L J 

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 con- 
tributes additional leakage current, as the filter circuit 
is connected to earth through capacitors. See 

drawing on the following page. 

The size of the leakage current 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 NB! RCD 

gySince 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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AC + DC Leakage 

II 

- II- 

r 
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ac, iiiiiiiiiiiiiiiiiiiiii 
Earth Plane 

Leakage currents to earth 

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 5-10 ms 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 100 ms 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 VLT frequency con- 

verter, 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 torque limit 

in parameter 215 Current limit, lum 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 VLT frequency converter cut out after 
approx. 1.5 sec. 

Operation within the torque limit can be limited in time 
(0-60 s) in parameter 412 Trip delay overcurrent, lum. 
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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/armoured or unscreened/unarmoured) 
inductance 

The natural induction causes an overshot U PEAK 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 affected. If the motor cable 

is short (a few metres), the rise time and peak voltage 

are lower. 

If the motor cable is long (100 m), the rise time and 

peak voltage 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 

measured on the motor terminals between two 

phases: 

VLT: 6002- 
Cable 

6006.200 V, VLT 600-6011 
Mains 

400 

Peak 
length voltage Rise time voltage 
50 metres 380 V 0.3 pec. 850 V 

50 metres 460 V 0.4 p.sec. 950 V 

150 metres 380 V 1.2 lasec. 1000 V 

150 metres 460 V 1.3 gsec. 1300 V 

VI:T:6008-6027 200 V,.VLT-601626082:4-067V--- 

Cable Mains Peak 

length voltage Rise time voltage 

50 metres 380 V 0.1 1.1sec. 900 V 

150 metres 380 V 0.2 gsec. 1000 V 

Switching on the input 
Switching on the input depends on the mains voltage 
in question. 
The table below states the waiting time between cut- 

ins. 

Mains voltage 

Waiting time 

380 V 415V 460 V 

74s 95s 123s 

Acoustic noise 
The acoustic interference from the frequency conver- 

ter comes from two sources: 
1. DC intermediate circuit coils 

2. Integral fan. 

Below are the typical values measured at a distance 
of 1 m from the unit at full load: 

VLT 6002 206V, VLTtb02-601T400V 
IP 20 units: 50 dB(A) 

VLT 6008-6027 200 V VLT 6016-6062 400 V 

IP 20 units: 

IP 54 units: 

61 dB(A) 

66 dB(A) 
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Derating for ambient temperature 
The ambient temperature (TAmg.mAx) is the maximum 
temperature allowed. The average (T. measured 
over 24 hours must be at least 5°C lower. 

If VLT 6000 HVAC is operated at temperatures above 
45 °C, a derating of the continuous output current is 

necessary. 

35 

30 

40 

35 

45 

40 

50 

45 

55 

50 

60 

55 6605 Tit7VG: 

Derating for air pressure 
Below 1000 m altitude no derating is necessary. 

Above 1000 m the ambient temperature (TAME) or 

max. output current (Itr,mAx) must be derated in 

accordance with the diagram below: 

Max. output current 
at 40T 

1) Derating of output current versus altitude at 

T, ,B = max. 45°C 
2) Derating of max. TAmg versus altitude at 100% 

output current. 

Max. Tomb at 100% 
output current 

IPOO 
IP20 

IP54 
VLT601 1 / 
500V 

A VLT6075- 
6275 0 

100% -45*C -40T -36T 4.0 

-43T -38T -34'C 0 
90% 

.0 0 
(ti 0 

-41T -36T -32T 0 
CO 

80% -39T -34T -30"C 

1km 2km 3km Altitude 
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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 recom- 
mended 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 leak- 

age 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 VLT 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 VLT frequency converter will automatically derate 

the rated output current IvaN, when the switching 
frequency exceeds 4.5 kHz. 

In both cases, the reduction is carried out linearly, 

down to 60% of Ivu-,N 

The table gives the min., max. and factory-set 
switching frequencies for VLT 6000 HVAC units. 

Switchin fre uenc kHz Min. Max. Fact. 
VLT 6002-6005, 200 V 3.0 10.0 4.5 
VLT 6006-6032, 200 V 3.0 14.0 4.5 
VLT 6001-6011, 460 V 3.0 10.0 4.5 
VLT 6016-6062, 460 V 3.0 14.0 4.5 
VLT 6075-6275, 406 V 3.0 4.5 4.5 

Motor thermal protection 
The motor temperature is calculated on the basis of 

motor current, output frequency and time. See page 59. 

2000 

1000 
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3 

2 

100 
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50 
40 
30 
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10 

(3] 

; 

1ow =1 x Imj, 

tom = 2 x flo 

tart= 0.2 x 

10 12 14 16 18 20 

Vibration and shock 
VLT 6000 HVAC has been tested according to a pro- 
cedure based on the following standards: 

IEC 68-2-6: 
IEC 68-2-34: 

IEC 68-2-35: 

IEC 68-2-36: 

Vibration (sinusoidal) - 1970 
Random vibration broad-band 
- general requirements 

Random vibration broad-band 
- high reproducibility 

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. 

Air humidity 
VLT 6000 HVAC has been designed to meet the IEC 

68-2-3 standard, EN 50178 Oct. 9.4.2.2/DIN 40040, 
class E, at 40°C. 
See specifications under General technical data. 
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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. 

DANFOSS 
175Z4084,11 

Load 

50 75 100 % 

Efficiency of VLT 6000 HVAC 

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 (3 kHz for 

VLT 6005) (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 (11 MOTOR) 

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 charac- 
teristic 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 (nsysTE.,m) 

To calculate the system efficiency, the efficiency of 
VLT 6000 HVAC (ilva) is multiplied by the efficiency of 

the motor (TimOTOR): 

TISYSTEM = 1VLT X riMOTOR 

Based on the graph outlined above, it is possible to 
calculate the system efficiency at different speeds. 
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Mains supply interference/harmonics 
A frequency converter takes up a non-sinusoidal 
current from mains, which increases the input current 
[Rms 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 IN with 50 Hz as the basic 
frequency: 

Harmonic currents 1, 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: 

IRMS 

15 

1, 

I1 1 -49 

Input current 
1.0 

0.9 
0.4 

0.3 
< 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%. 

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: 

ti 

- 1EC 1000-3-4 
- IEEE 519-1992 
- IEC 22G/WG4 

- EN 50178 
- VDE 160, 5.3.1.1.2 

\ 1_ 
I -r- 

IMOJ I 

DAKFOSS 
17514A34.00 

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: 

THD% = U25+ U27+ U2N (UN% of U) 

Power factor 
The power factor is the relation between I, and1Rms. 

The power factor for 3-phase control 

1 3 xUx lixcoscp, 

I/ 3 xUx1Rms 

1, x cos cp, 11 

Power factor - .- 
1 RMS IRMS 

since cos cp = 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 theIRms for the 
same kW performance. 

In addition, a high power factor indicates that the 

different harmonic currents are low. 

1Rms = 112 + 152 + 172 ± 4. 1 n2 
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VLT 6002 -601- 1/380 -460V 

VLT'6002-6005/200-240 V 

. 

Emission 

Environment Industrial environment Residences and light industries 

Basic standard EN 55011 Class Al EN 55011 Class B1 EN 55014 
Setup Motor cable Cable-borne 

150 kHz-30 MHz 
Radiated 

30 MHz-1 GHz 
Cable-borne 

150 kHz-30 MHz 
Radiated 

30 MHz-1 GHz 
Cable-borne 

150 kHz-230 MHz 

VLT 6000 with 

integrated RFI filter 

300 m unscreened/ 
unarmoured Yes No No No No 
50 m screened/ 
armoured Yes Yes Yes 1) No No 

150 m screened/ 
armoured Yes Yes No No No 

VLT 6000 
with integrated 
RFI + LC-module 

300 m unscreened/ 
unarmoured Yes No No No No 
150 m screened/ 
armoured Yes Yes No No No 

Comment 
1) Bookstyle 20 m screened/armoured. 

VLT 6016-6275/380-460 V 

V1_16006-604- 2/200-240 V 

Emission 
Environment Industrial environment Residences and light industries 
Basic standard EN 55011 Class Al EN 55011 Class B1 

Setup Motor cable Cable-borne 
150 kHz-30 MHz 

Radiated 
30 MHz-1 GHz 

Cable-borne 
150 kHz-30 MHz 

Radiated 
30 MHz-1 GHz 

VLT 6000 w/o 
RFI filter option 

300 unscreened/ 
unarmoured No No No No 

150 m screened/ 
armoured No Yes No No 

VLT 6000 
with RFI filter 
(integrated) 

300 m unscreened/ 
unarmoured No No No No 
50 m screened/ 
armoured Yes Yes Yes No 
150 m screened/ 
armoured Yes Yes No No 

Comment 

AR about 
VLT 6000 "H VAC 
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Generic standards / Product standards 

Standard/ 
Environment 

Housing, trades and light industries Industrial environment 

Cable-borne Radiated Cable-borne Radiated 

EN 50081-1 Class B Class B 

EN 50081-2 Class A-1 Class A-1 

EN 61800-3 1) Class B * Class B * Threshold values are being considered 

EN 61800-3 2) Class A-1 Class A-1 Threshold values are being considered 
*I < 25 A, klasse A-1 hvis I > 25 A. 

1) Free sale (unrestricted) 
2) Sale to professionals (restricted) 

EN 55011: 
Threshold values and measuring 

methods for radio interference from industrial, 

scientific and medical (2)ISM) high frequency 
equipment. 

Class A-1: 
Equipment used in 

Class B-1: 

Equipment used in 

network (dwellings, 

a manufacturing environment. 

areas with a public supply 

commerce and light industries). 

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 VLT 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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Immunity, continued 

VLT 6002-6250 380-460 V, VLT 6002-6027 200-240 V 

Basic standard 
Radiated electro- Mains RF common 

Burst Surge ESD magnetic field distortion mode voltage 
IEC 1000-4-4 IEC 1000-4-5 1000-4-2 

IEC 1000-4-3 VDE 0160 ENV 50141 

Radiated radio 
freq.elect.field 

ENV 50140 
Acceptance criterion B B B A A A 
Port connection CM DM CM DM CM DM 
Line OK OK OK - OK OK - 

Motor OK - - - 

Control lines OK OK - - OK 
PROFIBUS option OK - OK - - - - 

Signal Interface<3 m OK - - - - - 

Enclosure - - OK OK - OK 
Load sharing OK - OK - 

Standard bus OK - OK - - - OK - 

Basic specifications 
Line 4 kV/5kHz/DCN 2 kV/2Q 4 kV/1252 - - 2,3 x UN 2) 10 VRMS 

Motor 4 kV/5kHz/CCC - - - - 10 VRMS - 

Control lines 2 kV/5kHz/CCC - 2 kV/24 1) - - - 10 VAN,* - 

PROFIBUS option 2 kV/5kHz/CCC - 2 kV/2521) - - 10 VRMS 

Signal interface<3 m 1 kV/5kHz/CCC - - - - 10 VRMS - 

Enclosure - 
8 kV AD 
6 kV CD 

10 V/m - 

Load sharing 4 kV/5kHz/CCC - - 10 VRms - 

Standard bus 2 kV/5kHz/CCC - 4 kV/201) - - - 10 VRMS - 

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 VpEAK, 415 VAc: Class 1/1350 VREAK 
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Definitions 
Definitions are given in alphabetical order. 

Analogue inputs: 
The analogue inputs can be used for controlling 

various functions of the VLT 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: 

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 Reset, Coasting stop, Reset and Coasting 

stop, DC braking, Stop and the [OFF/ 
STOP] key. 

Group 2 Start, Pulse start, Reversing, Start 
reversing, Jog and Freeze output 

Group 1 functions are called Start-disable 
commands. The difference between group 1 and 
group 2 is that in group 1 all stop signals must be 
cancelled for the motor to start. The motor can then 
be started by means of a single start signal in group 
2. 

A stop command given as a group 1 command 
results in the display indication STOP. 

A missing stop command given as a group 2 

command results in the display indication STAND BY. 

Digital inputs: 

The digital inputs can be used for controlling various 

functions of the VLT 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. 

toG 
The output frequency from the VLT frequency 
converter transmitted to the motor when the jog 
function is activated (via digital terminals or serial 

communication). 

The output frequency from the VLT frequency 

converter transmitted to the motor. 

ftAli 

The rated motor frequency (nameplate data). 

f MAX 

Maximum output frequency transmitted to the motor. 

fmgy 

Minimum output frequency transmitted to the motor. 

The current transmitted to the motor. 

The rated motor current (nameplate data). 

Initializing: 

If initializing is carried out (see parameter 620 
Operating mode), the VLT frequency converter 
returns to the factory setting. 

IVLT. MAX 

The maximum output current. 

VLT N 

The rated output current supplied by the VLT 

frequency converter. 

LCP: 

The control panel, which makes up a complete inter- 

face 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 VLT 

frequency converter, i.e. in a front panel, by means of 

the installation kit option. 

118 MG.60.A1.02 - VLT is a registered Danfoss trade mark 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 203 of 223



Provisional version 

VLT0 6000 HVAC 

LSB: 

Least significant bit. 

Used in serial communication. 

MCM: 

Stands for Mille Circular Mil, an American measuring 

unit for cable cross-section. 

MSB: 

Most significant bit. 

Used in serial communication. 

Dm.21 

The rated motor speed (nameplate data). 

Thu- 

The efficiency of the VLT 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. 

PID: 

The PID regulator maintains the desired speed (press- 

ure, temperature, etc.) by adjusting the output fre- 

quency to match the varying load. 

121,111 

The rated power delivered by the motor (nameplate 

data). 

Preset ref. 

A permanently defined reference, which can be set 

from -100% to +100% of the reference range. There 

are four preset references, which can be selected via 

the digital terminals. 

Ref 

The maximum value which the reference signal may 

have. Set in parameter 205 Maximum reference, 

RefmAx. 

Rem 
The smallest value which the reference signal may 

have. Set in parameter 204 Minimum reference, 

RefM,N. 

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 

VLT frequency converter is subjected to an over- 

temperature. A trip can be cancelled by pressing reset 

or, in some cases, automatically. 

Trip locked: 

A state which occurs in different situations, e.g. if the 

VLT frequency converter is subject to an overtempe- 
rature. A locked trip can be cancelled by cutting off 

mains and restarting the VLT frequency converter. 

The voltage transmitted to the motor. 

Um It 
The rated motor voltage (nameplate data). 

LJALtdm 

The maximum output voltage. 

VT characteristics: 

Variable torque characteristics, used for pumps and 
fans. 
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VLT® 6000 HVAC 

Factory settings 

PNU Parameter Factory setting 

description 

Range Changes 4-Setup Conversion 

during operation 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, OFF/Stop 

local control 

Yes Yes 0 5 

100 Configuration Open loop No Yes 0 5 

101 Torque characteristics Automatic Energy Optimisation No Yes 0 5 

102 Motor power, PM,N Depends tic 0.25-300 kW No Yes 1 6 on the unit 4 

103 Motor voltage, UM.11 Depends on the unit or 200 - 500 V No Yes 0 6 

104 Motor frequency, fM.N 50 Hz 24-1000 Hz No Yes 0 6 

105 Motor current, 1M N Depends on the unit 3-24, 0.01 - lvt_TMAX No Yes -2 7 

106 Rated motor speed, nM.N Depends on 

par. 102 Motor power 

100-60000 rpm No Yes 6 

107 Automatic motor adaptation, AMAOptimisation 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 brake-away torque 0.0 sec. 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 10.0 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 protection No protection 7 Yes Yes 0 5 
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VLT® 6000 HVAC 

Factory settings 

ONU Parameter 

.description 

Factory setting Range - Ctianges ;4-Setup Conversion 

'during operation index 

Data 

type 

200 Output frequency range b -120 Hz- 0- 1000 Hz No ! Yes j 0 5 

201_, Output frequency low limit, fMIN b.o Hz J 0.0 - fmAx I Yes s Yes 6 

202 Output frequency high limit, f,,t,,x 50 Hz f141, - par 200 Yes Yes -1 6 

203 Reference site 
. 

Hancl/Auto, linked referencej :Yes J Yes j0 5 

204 Minimum reference, RefUIN 0.000-par. 100 j Yes Yes 4 

'205 Maximum reference, Refer 5O:boo-,. 1 par. 100-999.999,999 Yes Yes 4 

206 Ramp-up time Depends on the unit 1 - 3600 YeS j Yes 7 

207 ' Ramp-down time Depends- on the unit 11 - 3600 ! Yes Jj Yes 7 

208 Automatic ramp-up/down Enable AeS i Yes 5 

209. Jog frequency :10.0 Hz 0.0 - par. 100 1Ye's Yes 6 

210 -j Reference type Sum j Yes ; Yes j 0 5 

211,H Preset reference 1 b.00 j -100.00 - 100.00 % ;Yes Yes 3 

212 Preset reference 2 d.00. % ; -100.00 - 100.00 % !Yes ; Yes 3 

213 Preset reference 3 o.00 ox;, -100.00 - 100.00 % l'YeS Yes 3 

214 Preset reference 4 0.002% -100,00 - 100,00 % '.Yes'' Yes --2 3 

21:6 Current limit, lum 11.0 X IvuN [A] 10,1 -1,1 x IvuN [A] Yes ,; Yes - 6 

21.6 Frequency bypass, bandwidth 0 Hz 0 - 100 Hz Yes Yes 6 

'217 Frequency bypass 1 1120 :Hz 0.0 - par. 200 ,Yes ! Yes 
-1 

6 

218::.i Frequency bypass 2 ;120 Hz 1 0.0 - par. 200 !Yes Yes 6 

21 Frequency bypass 3 120 "Hz 0.0 - par. 200 !YeS i Yes 6 

220` Frequency bypass 4 ;120- Hz 0.0 - par. 200 1Yes1 Yes 6 

221;; Warning: Low current, Low 0:0 A 10.0 - par. 222 j Yes! Yes 6 

222 j; JI Warning: High current, IHIGH jvcr.mAx ,IPar. 221 - Iva mAx ;:Yes Yes 6 

223 Warning: Low frequency, fLow O.O. Hz i 0.0 - par. 224 ;Yes Yes -1 6 

224 "; Warning: High frequency, fHcH ;120:0 Hz Par. 223 - par. 200/202Yes Yes 1 
6 

225 Warning: Low reference, RefLow 0.0 Hz .1 -999,999.999 - par. 226! Yes Yes -3 4 

225 j Warning: High reference, Ref HIGH 50:0 HZ', Par. 225 - 999,999.999 Yes -; Yes 3 1 4 

227,1 Warning: Low feedback, FBLow 0.000 -999,999.999 - par. 2281 Yes; Yes 4 

228 Warning: High feedback, FBHIGH oo.o0o Par. 227 - 999,999.999 Yes 4 

Changes during operation: 
"Yes" means that the parameter can be changed, 
while the VLT frequency converter is in operation. 
"No" means that the VLT 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 to or from a VLT frequency 
converter by means of serial communication. 

Conversion index 
74 

2 

1 

Conversion factor 

3.6 

100 

10 

0 

- 1 

-2 

-3 
-4 

0.1 

0.01 

0.001 

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 

Factory settings 

PNU Parameter Factory setting Range Changes 4-Setup 

description during operation 

Conversion Data 

index 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 Reset and coasting stop, inverse Yes Yes 0 5 

305 Terminal 29 Digital input Jog Yes Yes 0 5 

306 Terminal 32 Digital input Nia-operation se ru P. 2_ . Yes Yes 0 5 

307 Terminal 33 Digital input No operation Yes Yes 0 5 

308 Terminal 53, analogue s'i roe 2 ,,,-,-,fi i 

input voltage Reference ,v,N e e 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 
.54.-rae, r 5 e-r v e 2_ . 

current Reference No a p Yes Yes 0 5 

315 Terminal 60, min. scaling 0.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

316 Terminal 60, max. scaling 20.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

317 Time out 10 sec. 1 - 99 sec. Yes Yes 0 5 

318 Function after time out Off Yes Yes 0 5 

319 Terminal 42, output 0 - ImAx 0-20 mA ii-1.0...4 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 - 2- .4-4 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 5 

327 Pulse reference, 5000 Hz Depends on 

max. frequency input terminal 

Yes Yes 0 6 

328 Pulse feedback, max. frequency 25000 Hz 0 - 65000 Hz Yes Yes 0 6 

Changes during operation: 

"Yes" means that the parameter can be changed, 
while the VLT frequency converter is in operation. 
"No" means that the VLT 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 to or from a VLT frequency 
converter by means of serial communication. 

Conversion index Conversion factor 
74 3.6 
2 100 
1 10 
0 1 

-1 0.1 
-2 0.01 
-3 0.001 
-4 0.0001 

Data type: 
Data type shows the type and length of the telegram. 
Data type Description 

3 Integer 16 

4 Integer 32 
5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 
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VLT® 6000 HVAC 

Factory settings 

PNU r Parameter 

descriptions 

400 Reset function 

401 Automatic restart time 

402 Flying start 

403 Sleep mode timer 

404 % Sleep frequency 

405 I Wake up frequency 

466 ! Boost setpoint 

407 Switching frequency 

408 Interference reduction method 

409 Function in case of no load 

412 Trip delay overcurrent, ILIM 

Minimum feedback, FBm,N 

414.. Maximum feedback, FBmAx 

415': Units relating to closed loop 

416::.! Feedback conversion 

417 4 Feedback calculation 

418 % Setpoint 1 

419 Setpoint 2 

420 FE) normalAnverse control 

421 PID anti windup 

422 PID start-up frequency 

423 PID proportional gain 

424 1 PID start-up frequency 

425 PID differentiation time 

426 PID differentiator gain 

limit 

Factory. setting Range 

427 PID lowpass filter time 

Changes 4 -Setup 

during operation 

% Manual reset Yes Yes 

i .10 sec. 0 - 600 sec. Yes ; 

, Enable ''Yes 

Off 0 - 300 sec. !Yee : 

. 0 Hz fmiN - Par. 405 Yes 

50 Hz Par. 404 - fmAx !.Yes " 

100% 1 - 200 % l Yes , 

Depends ori: i the unit; 3.0 - 14.0 kHz Yes : 

ASFM- . ;Yes' 1 

Warning ' % Yes, 1 

Off 0 - 60 sec. Yes 

0 000 - -999,999.999 - FBm,,,, lYes : 

100 000 FB," - 999,999.999 I Yes : 

No unit 'Yes' i 
t 

Linear tYes ., 

Minimum ;Yes 
' 

0 000 FBmiN - FBmAx i Yes 1 

0 000 FBmiN - FBmAx ,..Yes % 

Normal j'Yes.;. 

On . [Yes ' 

0 Hz . f MIN - fMAX 

0 01 0.00 - 10.00 Yes ....: 

Off ' 0.01 - 9999.00 s. (Off) Yes 1 

Off 0.0 (Off) - 10.00 sec. I Yes l 

50 5.0 - 50.0 ;Yes i 

Conversion 

index 

0 

Data 

type %, 

5 

0 01 0.01 - 10.00 i Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

0 s 

-3 

-3 

0 i 

0 

-1 

-2 

' -2 

-1 -p 

0 

0 

-3 

-3 

6 

5 

6 

6 

6 

6 

5 

5 

5 

5 

4 

4 

5 

5 

5 

4 

4 

5 

5 

6 

6 

7 

6 

6 

6 
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VLT® 6000 HVAC 

Factory settings 

PNU 

# 

Parameter Factory setting 

description 

Range Changes 4-Settip . 

during operation 

Conversion. 

index 

Data 

: type 

600 Address 1 ! 0 - 126 Yes No 0 6 

501 Baudrate 9600 Baud Nes ,' No 0 5 

502 .: Coasting Logic or ;Yes i Yes 0. 5 

503 DC-brake Logic or :Yes: Yes 0 5 

604 Start Logic or :Yes :: Yes P 5 

505 1 Direction of rotation LogiC or ;Yes .1? Yes =0 5 

506 ;I Selection of Setup :Logic or Nes-., Yes Q 5 

507 ;!: Selection of preset reference .Logic or ;Yes ,; Yes 0 5 

508 i Control word profile Danfoss Yes .1 Yes 5 

509 i Bus time interval i1 sec 1 - 99 sec. :Yes 'i Yes 0 5 

610= : Bus time interval function Off Yes ; Yes 0 5 

611 ; Data read-out: Reference % No No 3 

612 Data read-out: Reference unit ,.No ; No 4 

513 1 Data read-out: Feedback : No No 3 4 

514 Data read-out: Frequency i No No 6 

515 ! User defined read-out i No No 7 

516 Data read-out: Current i No No 2 7 

617 Data read-out: Power, kW No No 7 
i 

518 Data read-out: Power, HP i No No 7 

619 1 Data read-out: Motor voltage i'No' No 1 6 

520 Data read-out: DC link voltage No No 6 

521 Data read-out: Motor temp. No : No 0 5 

522 , Data read-out: VLT temp. I No -. No 0 5 

523 . Data read-out: Digital input No ' No = 0 1 5 

524 ' Data read-out: Terminal 53, analogue inpiit !No No ! -1 3 

525 : Data read-out: Terminal 54, analogue inpiit ;No No -1 3 

526 Data read-out: Terminal 60, analogue input i No No 4 3 

627: Data read-out: Pulse reference I No r No -1 7 

628::i Data read-out: External reference % I No I No 3 

bar. : Data read-out: Status word, hex I 

, 
No No 6 

530 , Data read-out: Heat sink temperature ! I No ;, No 5 

531 Data read-out: Alarm word, hex : No No 0.. 7 

532 Data read-out: Control word, hex I No No 0 6 

533 = Data read-out: Warning word, hex No .'? No ; .0 I 7 

534 Data read-out: Extended status word, hex No :I No , 0 I 7 

535 Display text 1 I No ' No 0 I 9 

6361 Display text 2 No No I 0 1 9 

637 .: Busfeedback 1 No No -0 I 3 

638 :, Busfeedback 2 [No No 0 I 3 
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VLT' 6000 HVAC 

Factory settings 

pm:i Parameter Factory setting Range 

# description 

600 Operating data: Operating hours 

601 Operating data: Hours run 

602 Operating data: kWh counter 

603 Operating data: No. of cut-ins 

604 Operating data: No. of overtemps 

605 Operating data: No. of overvoltaqes 

606 Data log: Digital input 

607 Data log: Control word 

608 Data log: Status word 

609 Data log: Reference 

610 Data log: Feedback 

611 Data log: Output frequency 

612 Data log: Output voltage 

613 Data log: Output current 

614 Data log: DC link voltage 

615 Fault log: Error code 

616' . Fault log: Time 

617 Fault log: Value 

618 Reset of kWh counter Nle'reset 

619 # Reset of hours-run counter ; No reset 

620:, Operating mode Normal function ; 

621, Nameplate: Unit type 

622 _1 Nameplate: Power component 

623 Nameplate: VLT ordering no. 

624: Nameplate: Software version no. 

625 Nameplate: LCP identification no. 

626 ! Nameplate: Database identification no. 

627 Nameplate: Power component 

identification no. 

628 Nameplate: Application option type 

629 Nameplate: Application option ordering no. 

630 i Nameplate: Communication option type 

631- Nameplate: Communication option 

ordering no. 

Changes 4Setup. 

during operatibn 

ConveeSion 

index 

Data 

tYPe 

( .No No 74J 7 

No. No 74',.i 7 

No 7 

No No 6 

No 6 

No No 6 

0 No 0: 5 

No No 6 

No No 6 

i'No No 3 

,.No.; No . 7 4 

.No: No 3 

No No 6 

0 No 3 

:.No : No 6 

No No o 5 

No No 7 

i No ° No 0 3 

Yes No 0 5 

'Yes No 0 5 

Yes. No 0.1 5 

No: No 9 

No No 9 

No No 9 

No No 9 

No No 9 

No k No I 9 

o No 9 

No No 9 

! No No 9 

1,, No -1 No 9 

i No c No 9 

Changes during operation: 

"Yes" means that the parameter can be changed, 

while the VLT frequency converter is in operation. 

"No" means that the VLT 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 to or from a VLT frequency 

converter by means of serial communication. 

Conversion index Conversion factor 
74 3.6 
2 100 
1 10 
0 1 

-1 0.1 
-2 0.01 
-3 0.001 
-4 0.0001 

Data type: 
Data type shows the type and length of the telegram. 
Data type Description 

3 Integer 16 

4 Integer 32 

5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 
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VLT® 6000 HVAC 

A Pre-fuses 34 

Acoustic noise 110 Screened/armoured motor cables 26 

Air humidity 112 EMC directive 10 

Alarms 101 EMC immunity 116 

Analogue inputs 72 EMC test results 115 

Analogue outputs 75 Enclosures 29 

Application example 8,9 External operating conditions 

Application function 400-427 81 Coupling on the output 109 

Auto Start 42 Earth connection fault 109 

Automatic Energy Optimisation (AEO) 7,53 Mains drop-out 109 

Motor-generated overvoltage 109 

Short-circuiting 109 
C 

Static overload 109 
Cable clamp 28 

Extra protection 24 
Cables 24 

CE-labelling 10 

Closed loop 53 F 

Configuration 53 Factory settings 120 

Connection examples 40 Factory Setup 47 

Control unit LCP 41 Fault log 95 

Conversion index 121 Feedback 

Coupling on the input 110 Calculation on two signals 89,90 

Coupling on the output 109 Conversion 88 

Current limit 65,103,109 Handling 87,88 

Maximum 84 

Minimum 84 
D 

Signal 72 
Data log 94 

Flying start 80 
Data type 120 Frequency bypass 65 
DC braking 58 Function at 
DC bus connection 36 

Missing load 83 
Definitions 118 

Derating 

for air pressure 111 G 

for ambient temperature 111 Generic standards 116 

for high switching frequency 112 

for long motor cables 112 
H 

for running at low speed 112 
Hand Start 42 

Digital inputs 69 
Hand/Auto linked reference 62 

Display Mode 42,43 
Harmonic currents 114 

dV/dt 110 
High voltage relay 36 

High voltage test 25 

E 

Earth connection fault 109 

Efficiency 114 
Immunity 116 

Electrical installation 
Inputs and outputs 300-328 69 

Connection examples 40 
Integration 22 

Control cables 37 
Interference reduction method 83 

DC bus connection 36 
Interference/harmonic currents 114 

Earthing 24 

Earthing of screened/armoured control cables 28 

EMC-correct cables 27 J 
EMC-correct electrical installation 26 Jog frequency 63 

Extra protection 24 

High voltage relay 36 

Mains connection 34 

Motor connection 34 
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VLT® 6000 HVAC 

L 

LC filter 83 

Load and Motor 100-117 53 

Local reference 62 

Low voltage directive 10 

M 

Pre-fuses 

Preset reference 

0 
Quick Setup menu 

R 

34 

65 

46 

Machine directive 10 
Ramp 63 

Mains connection 34 
RCD 25, 108 

Mains drop-out 109 
Reference handling 61 

Mechanical dimensions 20 
Reference type 64 

Mechanical installation 
References & Limits 200-230 

Cooling 22 
Relay outputs 78 

Side-by-side 22 
'Remote mounting 22 

Modules 11 
Remote reference 62 

Motor 
Reset 42 

Cable 35 
Reset function 80 

Connection 34 
RFI switch 25 

Current 36,55,58 

Direction of rotation 35 

Efficiency 113 S 
Frequency 55,63 Serial communication 11 

Parallel coupling 35 Service functions 600-631 93 

Power 54 Setpoint 89 

Speed 55 Setup configuration 47 

Voltage 54,56 Short-circuiting 109 

Motor thermal protection 4,36,59,103,112 Sleep mode 81 

Motor-generated overvoltage 109 Standard module 11 

Multi-Setup 47 Start delay 57 

Static overload 109 

N 
Status messages 98 

Switches 1-4 39 
Nameplate 97 

Switching frequency 82 

0 
T 

Online 121 
Technical data 

Operating data 93 
General technical data 14 

Operation & Display 001-017 47 
Technical data, mains supply 3 x 200-240 V 17 

Ordering of VLT 6000 HVAC 
Technical data, mains supply 3 x 380-460 V 18 

Ordering form 13 
Time out 74 

Ordering number string 12 

Output frequency 60 

U (.) 

P 

PC software 11 

PID 

User-defined read-out 

V 

Vibration and shock 

48 

112 

5 ± 
0 
.0 
cu 0 

Anti-windup 90 

Differentiation time 86,91 41 up 

Differentiator gain limit 91 

Integration time 91 Warning 

Lowpass filter time 92 Current 66,67,83 

Normal/inverse control 86,90 Feedback 68 

Proportional gain 91 Frequency 66,76 

Start-up frequency 90 Reference 67 

PID for process regulation 85 Warning against unintended start 4 

Power factor 114 Warnings 101 

MG.60.A1.02 - VLT is a registered Danfoss trade mark 127 
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Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. 
Danfoss reserves the right to alter its products without notice. This applies to products already on order provided that such alterations 
can be made without subsequential changes being necessary in specifications already agreed. 
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Electrical 
Switchboard 

Systems 

Harwal 
Electrical Industries Pty. Ltd. 

INTEGRATED ENGINEERING SOLUTIONS 

CONTROL METHODOLOGY STATEMENT 

Project : 5127 - Indooroopilly Pump Station Our ref: CMS5127/01 
Auto Transfer Switch Your ref: 

The new ATS (Auto Transfer Switch) switchboard installed at Indooroopilly Rd Pump Station 
(SP86) is designed to Automatically prioritise the supply of Electricity to the installation. The 
Microlink ® PLC within the switchboard controls both Automatic and Manual Functions as well 
as the Call Up of the Generator. 
The mimic panel on the front of the switchboard is designed to give the operator an overview as to 
the state of the equipment within the system. There is also selectors on the Mimic that perform 
various functions. 

Test / Auto / Manual selector: 

Auto Mode 

The system is to normally be left in the "Auto" position. The key for this selector can only be 
removed when the selector is in the "Auto" position. In the Auto position the PLC monitors the 
health of the Main Energex Supply. If the Energex supply is lost for more than 1 second the 
generator shall be called to start. Upon receipt of this signal the generator shall wait a further 5 

seconds before engaging the starter motor. Upon start up of the generator the ATS PLC shall 
confirm the Voltage and frequency of the Alternator and initiate a transfer to the Generator 
supply. 
Note - If the Energex supply returns before the generator starts no transfer shall be initiated and 
the generator call up signal shall be removed. 
When running in Auto on generator supply the ATS PLC shall continue monitor the health of the 
Energex supply. Upon return of the Energex supply the PLC shall initiate a 15 minute timer to 
prove stability of the supply. If within this 15 minute period the Energex supply is lost, the timer 
shall be reset to 0 and start again on return of Energex supply. Once the 15 minute time period has 
expired, the PLC shall interrogate the status of the 2 pumps. If one is running the PLC shall send a 
signal to the RTU to stop all pumps. Once the PLC has seen that neither pump is running the 
transfer from Generator supply to Energex supply shall be effected. 
Once the PLC has confirmed that the Energex supply is on load the call up signal for the generator 
shall be removed and the engine will initiate the manufacturers recommended cool down cycle. 
If the energex supply is lost while the generator is in cool down mode, the PLC shall again call up 
the generator and immediately transfer back to generator supply. 

Test Mode 

Suite 1, Lang Business Centre, 97 Castlemaine St Milton QLD 4064 
Doc IES 0007 

Email: lwood@harwal.com.au 
Ph 61 7 3369 1538 Fax 61 7 3369 3078 

E :Mord Indo_CMS. doc 
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It is possible to "exercise" the system via the "test" position of the selector. The test position will 
spring return to auto and the Test indicator shall light. The PLC will call up the generator and after 
5 seconds the engine should start to crank. Once the Generator is ready to accept load the PLC 
will again interrogate the status of the pumps. If no pumps are running then the ATS will transfer 
to generator supply. If a pump is running the PLC shall again send a signal to the RTU to stop all 
pumps. Once the PLC has seen that neither pump is running the transfer from Energex supply to 
Generator supply shall be effected. A 15 minute timer is started once the generator has been 
placed on load. Once the timer has expired the system will transfer back to Energex supply the 
same as it does in Auto mode and the generator will start cooling down. If the Energex supply is 
lost while the system is in test mode, the test shall be aborted and Auto mode shall be assumed. 

Manual Made 

With the selector in Manual, all automatic functions are overridden. The generator start and 
stop pushbuttons become effective and the selector for control of which ATS breaker is on load is 
also effective. To open the Energex supply breaker or close the generator supply breaker the 
generator must be running. Upon returning the switch from Manual to Auto the ATS PLC shall 
determine which breaker it requires closed and whether or not the generator should be running. It 
will also take into account whether or not any pumps are running. 

Page 2 of 2 Pages 
E: \Word UndoSMS.doc 
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A 

Brisbane atv 

Brisbane City Council 

Project Acceptance Certificate 

Brisbane Water Business Asset Services 
Project Management Section 

Brisbane 
Wafer 

PROJECT ACCEPTANCE CERTIFICATE 

Project: Indooroopilly Rd Sewage Pumping Station Generator set and 

Date: 

VFD Installation 

8/8/2000 

The project is complete as per the Project Delivery Document, has been 
commissioned and is now in operation. 

Certified By: 
Tim Donag y oject Manager 

The Operation and Maintenance Manuals have been 

Engineers 

cepted by: 

e ices 

The Project is accepted with the attached defects. 

081.-0 

if 01 Client's Representative Tim Do g Project Manager 
Attachments: Defects List 

G: \CNPMSS \Officer Directory\CMBW\Indooroo\Manual\Project Accep Cert.DOC 
Form PMF 01 

Issuel / Rev 0 15 December 1999 
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Brisbane City 

Indooroopilly Rd Sewage Pumping Station Generator set and VFD Installation 

Client : 

Document Title : 

Item 1 

Regards 

Peter Hague 

Project 
Ivianagement mi 

Brisbane 
WaterAeig 

BRISBANE WATER 

Indooroopilly Rd Sewage Pumping Station Generator 
set and VFD Installation 

Nil. 

GACNPMSSDfficer Directory \CMBW \IndoorooManuahDefects.doc Page 1 of 1 13 December, 1999 

SP086 Indooroopilly Road Indooroopilly SPS Generator Set and VFD Book 1 of 2 OM Manual

Q-Pulse Id TMS1004 Active 10/12/2014 Page 222 of 223



Table of Contents lndooroopilly Rd.Sewage Pumping Station Generator Set & VFD 0 & M manuals 

1 Book 1 

Maintenance copy 

1.1 Maintenance Data Manual 
Contains equipment details, supplier, programming and/or setup data. 

1.2 Functional Spec 
Functional requirement Specification 

1.3 Misc. 
Miscellaneous information on construction, installation and operation. 

1.4 VFD and Startco 
VFD manuals and Startco parameters 

1.5 Schematics. 
Contains all of the final as commissioned drawings and cable schedules for the project. 
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