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BRISBANE CITY COUNCIL 
Brisbane-Water 
SP103 Heroes Ave Pump Station 

SP 103 OPERATING AND MAINTENANCE MANUAL 
Part 5: Appendices 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioing 
SP103 Heroes Ave Pump Station 

( 

Appendix 21: Danfoss Drive Instruction Manual & Modbus 

Manufacturer: 
Model/Part Number: 
Supplier Details: 

Setup Parameters: 

SP103 O&M Manual 

Danfoss 
175Z3362 
MPA Engineering 
3/22-24 Strathwyn Street 
Brenda le QLD 4500 
07 3881 0722 
Refer to VSD Parameters Heroes Ave All Pumps (Attached in this 
appendix) 
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Programmed by: Nick Taylor - Danfoss 
Date: 19/07/2005 
Latest Revision: 11/08/2005 - William Wong 

(Remote) (Local 
ID Name Setup 1 Setup 2 Unit 

1 Language English (0) English (0) 

2 Active setup Multi setup (5) Multi setup (5) 

3 Setup copy No copy (0) No copy (0) 

4 Lcp copy No copy (0) No copy (0) 

5 Custom readout 100 100 

6 Cust. read. unit -1% -1% 

7 Large readout Frequency [Hz] (3) Frequency [Hz] (3) 

8 Small readout 1 Reference [ %] (1) Reference [ %] (1) 

9 Small readout 2 

Motor current [A] 

(5) 

Motor current [A] 

(5) 

10 Small readout 3 Power [kW] (6) Power [kW] (6) 

11 Unit of loc ref Hz (0) Hz (0) 

12 Hand start bttn Enable (1) Enable (1) 

13 Stop button Enable (1) Enable (1) 

14 Auto start bttn Enable (1) Enable (1) 

15 Reset button Enable (1) Enable (1) 

16 Data change lock Not locked (0) Not locked (0) 

17 Power up action Auto restart (0) Auto restart (0) 

100 Config. mode Open loop (0) Open loop (0) 

101 Vt charact. Aeo function (0) Aeo function (0) 

102 Motor power 122.3 122.3 kW 

103 Motor voltage 415 415 V 

104 Motor frequency 50 50 Hz 

105 Motor current 203 203 A 

106 Motor nom. speed 1475 1475 RPM 

107 Auto motor adapt No ama (0) No ama (0) 

108 Multim.startvolt 2.5 2.5 V 

109 Resonance damp. 100 100 % 

110 High start torq. 0 0 s 

111 Start delay 0 0 s 

112 Motor preheat Disable (0) Disable (0) 

113 Preheat dc curr. 50 50 % 

114 Dc brake current 50 50 % 

115 Dc braking time 10 10 s 

116 Dc brake cut-in 0 0 Hz 

117 Mot.therm protec Thermistor trip (2) Thermistor trip (2) 

118 Motor pwr fact 0.75 0.75 

200 Frequency range 0-120 hz (0) 0-120 hz (0) 

201 Min. frequency 28 28 Hz 

202 Max. frequency 50 50 Hz 

203 Reference site 
Linked to hand/auto 
(0) 

Linked to hand/auto 
(0) 

204 Min. reference 0 0 

205 Max. reference 50 50 

206 Ramp up time 20 20 s 

207 Ramp down time 40 40 s 

208 Autoramping Enable (1) Enable (1) 

209 Jog frequency 35 35 Hz 

210 Ref. function External/preset (2) External /preset (2) 

VSD Parameters Heroes Ave All Pumps Page 1 of 3 Printed on 12/10/2005 
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ID Name Setup 1 Setup 2 Unit 
211 Preset ref. 1 100 100 % 

212 Preset ref. 2 0 0 % 

213 Preset ref. 3 0 0 % 

214 Preset ref. 4 0 0 % 

215 Curr limit motor 203 203 A 

216 Freq bypass b.w. 0 0 Hz 

217 Bypass freq. 1 120 120 Hz 

218 Bypass freq. 2 120 120 Hz 

219 Bypass freq. 3 120 120 Hz 

220 Bypass freq. 4 120 120 Hz 

221 Warn. current lo 0 0 A 

222 Warn. current hi 203 203 A 

223 Warn. freq. low 0 0 Hz 

224 Warn. freq. high 120 120 Hz 

225 Warn. low ref. -1,000,000.00 -1,000,000.00 

226 Warn. high ref. 1,000,000.00 1,000,000.00 

227 Warn. low fdbk -1,000,000.00 -1,000,000.00 

228 Warn. high fdbk 1,000,000.00 1,000,000.00 

300 Digital input 16 Reset (1) Reset (1) 

301 Digital input 17 No operation (0) No operation (0) 

302 Digital input 18 Start (1) Start (1) 

303 Digital input 19 No operation (0) No operation (0) 

304 Digital input 27 Safety interlock (3) Safety interlock (3) 

305 Digital input 29 Preset ref. on (6) No operation (0) 

306 Digital input 32 Setup select Isb (4) Setup select lsb (4) 

307 Digital input 33 No operation (0) No operation (0) 

308 Ai [V] 53 funct. No operation (0) Reference (1) 

309 Ai 53 scale low 0 0 V 

310 Ai 53 scale high 10 10 V 

311 Ai M 54 funct. Thermistor input (3) Thermistor input (3) 

312 Ai 54 scale low 0 0 V 

313 Ai 54 scale high 10 10 V 

314 Ai [mA] 60 funct Reference (1) No operation (0) 

315 Ai 60 scale low 4 4 mA 

316 Ai 60 scale high 20 20 mA 

317 Live zero time 10 10 s 

318 Live zero funct. Stop and trip (5) No function (0) 

319 Ao 42 function 
Out. freq. 4- 20 ma 

(30) 
Out. freq. 4- 20 ma 
(30) 

320 Ao 42 puls scale 5000 5000 Hz 

321 Ao 45 function 
Drive in auto mode 
(17) 

Drive in auto mode 
(17) 

322 Ao 45 puls scale 5000 5000 Hz 

323 Relay 1 function Ready (1) Ready (1) 

324 Relayl on delay 0 0 s 

325 Relayl off delay 0 0 s 

326 Relay 2 function Running (3) Running (3) 

327 Pulse ref. max 5000 5000 Hz 

328 Pulse fdbk. max. 25000 25000 Hz 

400 Reset function Manual reset (0) Manual reset (0) 

401 Autorestart time 10 10 s 

402 Flying start Disable (0) Disable (0) 

403 Sleep mode timer 301 301 s 
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ID Name Setup 1 Setup 2 Unit 

404 Sleep frequency 0 0 Hz 

405 Wakeup frequency 30 30 Hz 

406 Boost setpoint 100 100 % 

407 Switch freq. 3 3 kHz 

408 Noise reduction Asfm (0) Asfm (0) 

409 Funct. low curr. Warning (1) Warning (1) 

410 Mains imbalance 
Autoderate & 
warning (1) 

Autoderate & 

warning (1) 

411 Funct. overtemp. 
Autoderate & 
warning (1) 

Autoderate & 

warning (1) 

412 Overload delay 61 61 s 

413 Min. feedback 0 0 

414 Max. feedback 100 100 

415 Ref./fdbk. unit -1% -1% 

416 Feedback cony. Linear (0) Linear (0) 

417 2 feedback calc. Maximum (1) Maximum (1). 

418 Setpoint 1 0 0 

419 Setpoint 2 0 0 

420 Pid nor/inv.ctrl Normal (0) Normal (0) 

421 Pid anti windup Enable (1) Enable (1) 

422 Pid start value 35 35 Hz 

423 Pid prop. gain 0.3 0.3 

424 Pid integr. time 9,999.00 9,999.00 s 

425 Pid diff. time 0 0 s 

426 Pid duff. gain 5 5 

427 Pid filter time 0.01 0.01 s 

500 Protocol Fc (0) Fc (0) 

501 Address 1 1 

502 Baud rate 9600 baud (5) 9600 baud (5) 

503 Coasting Logic or (3) Logic or (3) 

504 Dc brake Logic or (3) Logic or (3) 

505 Start Logic or (3) Logic or (3) 

506 Reversing Digital input (0) Digital input (0) 

507 Select. setup Logic or (3) Logic or (3) 

508 Select. speed Logic or (3) Logic or (3) 

533 Displ.text linel 

534 Displ.text line2 

555 Bus time inter. 60 60 s 

556 Bus time funct. No function (0) No function (0) 

560 N2 over.rel.time 65534 65534 s 

565 Fin time inter. 60 60 s 

566 Fin time funct. No function (0) No function (0) 

570 M.bus par./frame 
No parity/ 1 stopbit 
(2) 

No parity/ 1 stopbit 
(2) 

571 M.bus com.time. 100 100 ms 

618 Reset kwh count Do not reset (0) Do not reset (0) 

619 Reset run. hour Do not reset (0) Do not reset (0) 

620 Operation mode 
Normal operation 
(0) 

Normal operation 
(0) 
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ADANGER 
Rotating shafts and electrical equipment can 
be hazardous. Therefore, it is strongly 
recommended that all electrical work 
conform to National Electrical Code (NEC) 
and all local regulations. Installation, start- 
up and maintenance should be performed 
only by qualified personnel. 

AWARNING 
Warnings Against Unintended 
Start 
1. While the drive is connected to the AC line, the motor 

Motor control equipment and electronic controls are 2. 

connected to hazardous line voltages. When servicing 
drives and electronic controls, there will be exposed 
components at or above line potential. Extreme care 3. 

should-be taken to protect against shock. Stand on an 
insulating pad and make it a habit to use only one hand 
when checking components. Always work with another 
person in case of an emergency. Disconnect power 4. 
whenever possible to check controls or to perform 
maintenance. Be sure equipment is properly grounded. 
Wear safety glasses whenever working on electric control 
or rotating equipment. 

can be brought to a stop by means of external switch 
closures, serial bus commands or references. If personal 
safety considerations make it necessary to ensure that 
no unintended start occurs, these stops are not sufficient. 
During programming of parameters, the motor may start. 
Be certain that no one is in the area of the motor or 
driven equipment when changing parameters. 
A motor that has been stopped may start unexpectedly if 
faults occur in the electronics of the drive, or if an overload, 
a fault in the supply AC line or a fault in the motor 
connection or other fault clears. 
If the "Local/Hand" key is activated, the motor can only 
be brought to a stop by means of the "Stop /Off' key or 
an external safety interlock. 

ACAUTION 
Electronic components of BACLink portal are 
sensitive to electrostatic discharge (ESD). ESD 
can reduce performance or destroy sensitive 
electronic components. Follow proper ESD 
procedures during installation or servicing to 
prevent damage. 

ADANGER 
Touching electrical parts may be fatal, even after equipment has 

been disconnected from AC line.To be sure that capacitors have 

fully discharged, wait 14 minutes after power has been removed 

before touching any internal component. 
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Introduction This manual provides comprehensive 
instructions on the installation and set up of 
the Modbus RTU option card for the 
VLT 6000 Adjustable Frequency Drive to 
communicate over a Modbus network. 

About This 
Manual 

For specific information on installation and 
operation of the adjustable frequency drive, 
refer to the VLT 6000 Operating Instructions. 

This manual is intended to be used for both 
instruction and reference. It only briefly 
touches on the basics of the Modbus proto- 
col whenever necessary to gain an 
understanding of the Modbus RTU option 
card for the VLT 6000. 

This manual is also intended to serve as a 

guideline when you specify and optimize your 
communication system. Even if you are an 

experienced Modbus programmer, it is 
suggested that you read this manual in its 
entirety before you start programming since 
important information can be found in all 
sections. 

Assumptions This manual assumes that you have a 

controller that supports the interfaces in this 
document and that all the requirements 
stipulated in the controller, as well as the 

What You 
Should 
Already Know 

VLT 6000 Adjustable Frequency Drive, are 
strictly observed, along with all limitations 
therein. 

The VLT 6000 Modbus RTU option card is 

designed to communicate with any controller 
that supports the interfaces defined in this 

document. It is assumed that you have full 
knowledge of the capabilities and limitations 
of the controller. 

References VLT® 6000 Installation, Operation and 
Instruction Manual, Danfoss Graham 
document number 23-6108-00. 
(Referred to as the VLT 6000 Operating 
Instructions in this document.) 

4 MG.10.P2.22 - VLT is a registered Danfoss trademark 
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Modbus RTU 
Overview 

VLT 6000 
with Modbus 
RTU Option 
Overview 

The common language used by all Modicon 
controllers is the Modbus RTU (Remote 
Terminal Unit) protocol. This protocol 
defines a message structure that controllers 
will recognize and use, regardless of the 
type of networks over which they 
communicate. It describes the process a 

controller uses to request access to another 
device, how it will respond to requests from 
the other devices, and how errors will be 
detected and reported. It establishes a 

common format for the layout and contents 
of message fields. 

During communications on a Modbus RTU 
network, the protocol determines how each 
controller will know its device address, 
recognize a message addressed to it, 
determine the kind of action to be taken, 
and extract any data or other information 
contained in the message. If a reply is 
required, the controller will construct the 
reply message and send it. 

Controllers communicate using a master- 
slave technique in which only one device 
(the master) can initiate transactions (called 

queries). The other devices (slaves) respond 
by supplying the requested data to the 
master, or by taking the action requested in 
the query. 

The master can address individual slaves, 
or can initiate a broadcast message to all 
slaves. Slaves return a message (called a 

response) to queries that are addressed to 
them individually. Responses are not returned 
to broadcast queries from the master. 

The Modbus RTU protocol establishes the 
format for the master's query by placing into 
it the device (or broadcast) address, a 

function code defining the requested action, 
any data to be sent, and an error-checking 
field. The slave's response message is also 
constructed using Modbus protocol. It 

contains fields confirming the action taken, 
any data to be returned, and an error- 
checking field. If an error occurred in receipt 
of the message, or if the slave is unable to 
perform the requested action, the slave will 
construct an error message and send it in 

response. 

The VLT 6000 Adjustable Frequency Drive 
with the Modbus RTU option card installed 
communicates in Modbus RTU format over 
an EIA-485 (formerly RS-485) network. The 
option card acts as a translator between the 
drive's internal FC protocol and Modbus RTU. 
This allows access to the drive's Control Word 
and Bus Reference. 

The Control Word allows Modbus to control 
several important functions of the drive: 

Start 
Stop the drive in several ways: 

Coast stop 
Quick stop 
DC Brake stop 
Normal (ramp) stop 

Reset after a fault trip 
Run at a variety of preset speeds 
Run in reverse 
Change the active setup 
Control the drive's two built-in relays 

MG.10.P2.22 - VLT is a registered Danfoss trademark 

The Bus Reference is commonly used for 
speed control. 

It is also possible to access the drive 
parameters, read their values, and, where 
possible, write values to them. This permits 
a range of control possibilities, including 
controlling the drive's setpoint when its 
internal PID controller is used. 

5 
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Modbus RTU 
Option Card 
Baud Rate 
and Parity 
Settings 

The Modbus RTU communication protocol 
accesses the internal Danfoss FC protocol 
within the VLT 6000 to control the drive through 
serial communications. (The Modbus-to-FC 
interface uses 9600 Baud, 8 Bits, Even Parity, 
and 1 Stop Bit.) 

The Modbus RTU option card has a 9-input 
DIP switch for setting baud rate and parity (see 
figure below). The option card generally uses 
9600 baud rate with no parity. Set the switch 
positions in accordance with the following 
instructions. 

Set input switches 1-3 to ON to select 9600 
baud rate. 
Set input switches 4 and 5 to ON to select 
no parity. 

Switches 6-9 are unassigned reserved 
switches. Their setting does not matter. 

NOTE 
Set baud rate and parity switch 
settings prior to installing 
Modbus RTU option card for ease 
of access. 

For Modbus RTU networks operating at other 
than 9600 baud and no parity, determine switch 
positions from the tables provided below. 

PCB EDGE 

9600 Baud Rate and No Parity Switch Settings 

, 

Baiid Rate :".;' 
, 

.''SW1:',. ' -I 

. 

?,-:,-SW2 :,: :'''SW3 
300 OFF OFF OFF 
1200 OFF OFF ON 
2400 OFF ON . OFF 
4800 OFF ON ON 
9600 ON ON ON 
19200 ON OFF ON 

Parity SW4 `SW5 
None ON ON 
Odd OFF ON 
Even OFF OFF 

Optional Baud Rate and Parity Switch Settings 

MG.10.P2.22 - VLT is a registered Danfoss trademark 7 
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Modbus RTU 
Option Card 
Network 
Address 
Settings 

VLT 6000 
Parameter 
Settings 

8 

The Modbus RTU option card has an address 
and termination 9-input DIP switch. The 
Modbus network address for the VLT 6000 is 

set by DIP switch positions on the switch. Pin 

9 is an ON/OFF switch for network termination. 
DIP switch positions are read on power-up only, 

so position changes will not be recognized until 

the next power-up. 

Set the Modbus address for the VLT 6000 
in accordance with the table below. The 
default input setting is for ADDRESS 1 and 
termination ON. 

OPEN 

PCB EDGE 

Address and Termination 

Address 
(Hex) 

SW1 
2° 

SW2 
21 

SW3 
22 

SW4 
23 

SW5 
24 

SW6 
25 

SW7 
26 

SW8 
27 

TERM 

Default 
01 ON OFF OFF OFF OFF OFF OFF OFF ON 
55 ON OFF ON OFF ON OFF ON OFF ON 
AA OFF ON OFF ON OFF ON OFF ON ON 
F7 ON ON ON OFF ON ON ON ON ON 

Address Input Selection 

The Modbus RTU option card interface to 
the VLT 6000 Adjustable Frequency Drive FC 
protocol requires drive parameter values 
selected as shown. They are the default 
settings for those parameters and probably 
require no change to operate the drive using 
Modbus. The Modbus RTU option card 
always transmits to the drive in which it 

resides as address one (001). See the VLT 

6000 Operating Instructions for details on 
selecting and changing parameter values, if 

necessary. 

Parameter 500, Protocol: FC protocol 
Parameter 501, Address: 001 

Parameter 502, Baud Rate: 9600 baud 

MG.10.P2.22 - VLT is a registered Danfoss trademark 
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Modbus RTU 
Option Card 
Environmental 
Requirements 

Power 
Supply 

Environmental requirements for the Modbus 
RTU option card are listed below. 

Description Requirement 
Operating temperature -5° F to +140° F (-20° C to +60° C) 
Storage temperature -40° F to +176° F (-40° C to + 80° C) 
Humidity 5% to 95% relative, non-condensing 

The Modbus RTU option card is powered by 
24 VDC and draws 38 mA of current at 24V. 

Installation The following section describes the 
installation procedures for the Modbus RTU 
option card. For additional information on 
installation and operation of the VLT 6000, 
refer to the VLT6000 Operating Instructions. 

ADANGER 
VLT adjustable frequency drive 
contains dangerous voltages 
when connected to line voltage. 
After disconnecting from power 
line, wait at least 14 minutes 
before touching any electrical 
components. 

AWARNING 
Only a competent electrician 
should carry out electrical 
installation. Improper installation 
of motor or drive can cause 
equipment failure, serious injury 
or death. Follow this manual, 
National Electrical Codes and 
local safety codes. 

ACAUTION 
Electronic components of 
adjustable frequency drive and 
Modbus RTU option card are 
sensitive to electrostatic 
discharge (ESD). ESD can reduce 
performance or destroy sensitive 
electronic components. Follow 
proper ESD procedures during 
installation or servicing to prevent 
damage. 

ACAUTION 
It is responsibility of user or 
installer of VLT adjustable 
frequency drive to provide 
proper grounding and motor 
overload and branch protection 
according to National Electrical 
Codes and local codes. 

MG.10.P2.22 - VLT is a registered Danfoss trademark 9 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 20 of 563



1. Access to 
Control 
Card 
Cassette 

2. Disconnect 
Control Card 
Cassette 

3. Remove 
Cassette 
and Ribbon 
Cables 

10 

NEMA 1 Drives: 
Remove Local Control Panel (LOP) by 
pulling out from top of display (A) by hand. 
LCP connector on panel back will 
disconnect. 
Remove protective cover by gently prying 
with a screw driver at notch (B) and lift 

cover out of guide pin fittings. 

NEMA 12 Drives: 
Open front panel of drive by loosening 
captive screws and swing open. 
Disconnect Local Control Panel (LCP) 
cable. 

Remove control wiring by unplugging 
connector terminals (A). 

Remove grounding clamps (B) by 
removing two screws holding each in 
place. Save screws for reassembly. 
Loosen two captive screws (C) securing 
cassette to chassis. 

Lift control card cassette from bottom. 
Unplug two ribbon cables (A) and (B) from 
VLT 6000 control board. 
Unhinge cassette at top to remove. 

NOTE 
Ribbon cables will need to be 
reconnected to same connec- 
tions from which removed. 
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4. Secure 
Modbus RTU 
Option Card 

5. Wire 
Modbus RTU 
Option Card 
Connector to 
VLT 6000 
Terminals 

6. Install 
Ribbon 
Cables 

On back of cassette, insert edge of 
Modbus RTU option card into slot at side 
of cassette (A). 

Secure opposite side of card with 2 

self-tapping screws and washers provided 
(B). Using a Torx T-10 screw driver, tighten 
to 8 in-lbs. 

NOTE 
Use 18 to 22 gauge wire. Torque 
terminals to 4.5 in-lbs. Modbus 
interface connector terminals 5 

and 6 are spares. 

Wire Modbus interface connector (24 V 
power) pin 1 to VLT 6000 terminal 12 or 
13. 
Wire Modbus interface connector (RTxD) 
pin 2 to VLT 6000 terminal 69. 
Wire Modbus interface connector (corn) 
pin 3 to VLT 6000 terminals 39 and 61. 
Wire Modbus interface connector 
(RTxD') pin 4 to VLT 6000 terminal 68. 
Plug Modbus interface connector into 
bottom of Modbus RTU option card. 

Pin 1 

24V in 

RTxD 

Corn 

RTxD' 

to terminal terminal 12 or 13 

to terminal 69 (-) 

to terminals 39 and 61 

to terminal 68 (+) 

(spare) 

(spare) 

NOTE 
Ribbon cables must be recon- 
nected to same connections 
from which removed. 

Connect control card cassette to hinge 
at top of drive. 
Connect ribbon cables. 

MG.10.P2.22 - VLT is a registered Danfoss trademark 11 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 22 of 563



7. Install 
Control Card 
Cassette 

Fasten control card cassette by alternately 
tightening two captive screws (A). Tighten 
to 8 in-lbs. 
Route control wires through clamp 
fasteners (B) and secure clamps with two 
screws. 
Connect control terminals (C) by firmly 
pressing them into connector receptacles. 

(C) 

NEMA 1 Drives 
Install LCP by sliding bottom into guide slots (B) 
on cradle, then press into place ensuring 
that connector on back of LCP is engaged. 
Replace protective cover by positioning 
guide pins at bottom of cover into holes 
in bottom of chassis and snap top of cover 
into place. 

NEMA 12 Drives 
Plug cable from LCP into connector on 
main control card. 

p co:),g) =Da= 
/ 

(A) 

8. Plug in 
Terminal 
Connector 

Connect Modbus signal wire (RTxD+) to 
pin 1 of EIA-485 (formerly RS-485) 
connector. 
Connect Modbus signal wire (Corn) to pin 
2 of EIA-485 connector. 
Connect Modbus signal wire (RTxD-) to 
pin 3 of EIA-485 connector. 
Plug EIA-485 connector into terminal port 
at side of Modbus RTU option card. 

NEMA 12 Drives 
Close front cover panel and fasten with 
captive screws. Tighten to 7 in-lbs. 

Pin 

EIA-485 

RTxD' (-) 

Corn 

RTxD (+) 

1 

Connector 
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Status LEDs 

Option Card 
Operability 
Loop Back 
Test 

The Modbus RTU option card has two LEDs. 
One LED is used as a status for Modbus RTU 
communications and the other as a status 
for VLT 6000 drive communications. Both 
LEDs use the same communications 
patterns. On power up, each LED state is 

flashed on for 250 milliseconds (Red, Green, 
Orange, Off). The VLT 6000 LED powers up 

first, then the Modbus LED. After power up, 
the following are the only valid states: 

Flashing Green (1 Hz): Communications 
online (VLT 6000 LED) or receiving data 
(Modbus LED) 
Flashing Red (1 Hz): Communications 
time out 
Solid Red: Fault, communications halted 

3-Pin EIA-485 Connector 

000000 

Modbus LED 

VLT 6000 LED 

A loop back test to confirm Modbus RTU 
option card operability can be performed. The 
option card must be removed from the 
adjustable frequency drive to gain access to 
the 9-input dip switch for baud rate and parity 
and to rewire the option card connectors. 

ADANGER 
Ensure that power has been 
removed from adjustable fre- 
quency drive for a minimum of 
14 minutes to allow voltage to 
dissipate. 

Remove the option card in accordance 
with the procedures described in the 
installation section of this manual. 

Set the dip switch positions in accordance 
with the table below. 

Remove all wiring from both the 6-pin 
option card connector and the 3-pin 
EIA-485 connector. 

Wire the 6-pin option card connector to 
the 3-pin EIA-485 connector as described 
below. 

6-Pin Connector 

Pin 2 

Pin 3 
Pin 4 

EIA-485 Connector 

to Pin 3 
to Pin 2 
to Pin 1 

Apply power to the unit. 

After the normal status LED check at 
power-up (see Status LEDs), the loop back 
test sets both LEDs to orange for a successful 
test or red if the test fails. The orange or red 
indicator lasts around 10-15 seconds. The 
LEDs will then flash red or green 
communication indications. 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 
ON ON ON OFF OFF ON ON ON ON 

Loop Back Test Switch Positions 
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Remote 
Terminal 
Unit 

Modbus RTU 
Message 
Framing 
Structure 

Modbus RTU 
Message 
Framing 
StriintiirP 
(continued) 

14 

The controllers are setup to communicate on 
the Modbus network using RTU (Remote 
Terminal Unit) mode, with each 8-bit byte in 

Coding System: 

Bits Per Byte: 

a message contains two 4-bit hexadecimal 
characters. The format for each byte is shown 
below. 

8-bit binary, hexadecimal 0-9, A-F 
Two hexadecimal characters contained in each 8-bit 
field of the message 

1 start bit 
8 data bits, least significant bit sent first 
1 bit for even/odd parity; no bit for no parity 
1 stop bit if parity is used; 2 bits if no parity 

Error Check Field: Cyclical Redundancy Check (CRC) 

A Modbus RTU message is placed by the 
transmitting device into a frame with a known 
beginning and ending point. This allows 
receiving devices to begin at the start of the 
message, read the address portion, 
determine which device is addressed (or all 
devices, if the message is broadcast), and to 
know when the message is completed. 
Partial messages are detected and errors set 
as a result. 

The allowable characters transmitted for all 

fields are hexadecimal 0-9, A-F. The 
adjustable frequency drives monitor the 
network bus continuously, including 'silent' 

intervals. When the first field (the address field) 
is received, each drive or device decodes it 
to determine whether it is the addressed 
device. 

Modbus RTU messages addressed to zero 
are converted to broadcast messages using 
the FC protocol. No response is needed on 
broadcast messages. 

To ensure the attribute data returned is the 
most current, each attribute access must 
include one attribute only. 

A typical message frame is shown below. 

Start Address Function Data CRC Check End 
Tl-T2-T3-T4 8 Bits 8 Bits n x 8 Bits 16 Bits T1-T2-T3-T4 

Typical Modbus RTU Message Structure 

Start/Stop Field 
Messages start with a silent interval of at least 
3.5 character times. This is implemented as 
a multiple of character times at the 9600 
network baud rate (shown as Start T1 -T2- 
T3-T4). The first field then transmitted is the 
device address. Following the last transmitted 
character, a similar interval of at least 3.5 
character times marks the end of the 
message. A new message can begin after 
this interval. 

The entire message frame must be 
transmitted as a continuous stream. If a silent 
interval of more than 1.5 character times 

occurs before completion of the frame, the 
receiving device flushes the incomplete 
message and assumes that the next byte will 
be the address field of a new message. 

Similarly, if a new message begins earlier that 
3.5 character times following a previous 
message, the receiving device will consider 
it a continuation of the previous message. 
This will set an error, since the value in the 
final CRC field is not valid for the combined 
messages. 
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Modbus RTU 
Message 
Framing 
Structure 
(continued) 

Address Field 
The address field of a message frame 
contains 8 bits. Valid slave device addresses 
are in the range of 0 - 247 decimal. The 
individual slave devices are assigned 
addresses in the range of 1 - 247. (0 is 

reserved for broadcast mode, which all slaves 
recognize.) A master addresses a slave by 
placing the slave address in the address field 
of the message. When the slave sends its 
response, it places its own address in this 
address field to let the master know which 
slave is responding. 

Function Field 
The function field of a message frame 
contains 8 bits. Valid codes are in the range 
of 1 - 255 decimal. (See Appendix A for a 

description of supported Modbus functions.) 
When a message is sent from a master to a 

slave device, the function code field tells the 
slave what kind of action to perform. 

When the slave responds to the master, it 

uses the function code field to indicate either 
a normal (error-free) response, or that some 
kind of error occurred (called an exception 
response). For a normal response, the slave 
simply echoes the original function code. For 
an exception response, the slave returns a 

code that is equivalent to the original function 
code with its most-significant bit set to a logic 
1. In addition, the slave places a unique code 
into the data field of the response message. 
This tells the master what kind of error 
occurred, or the reason for the exception. 
See the Exception Codes section in this 
manual for definitions. 

Data Field 
The data field is constructed using sets of 
two hexadecimal digits, in the range of 00 to 
FF hexadecimal. These are made from one 
RTU character. The data field of messages 
sent from a master to slave device contains 
additional information which the slave must 
use to take the action defined by the function 
code. This can include items like discrete and 
register addresses, the quantity of items to 
be handled, and the count of actual data 
bytes in the field. The data field can have a 

length of zero. 

MG:10.P2.22 - VLT is a registered Danfoss trademark 

CRC Check Field 
Messages include an error-checking field that 
is based on a cyclical redundancy check 
(CRC) method. The CRC field checks the 
contents of the entire message. It is applied 
regardless of any parity check method used 
for the individual characters of the message. 
The CRC value is calculated by the 
transmitting device, which appends the CRC 
as the last field in the message. The receiving 
device recalculates a CRC during receipt of 
the message and compares the calculated 
value to the actual value received in the CRC 
field. If the two values are not equal, an error 
results. 

The error checking field contains a 16-bit 
binary value implemented as two 8-bit bytes. 
When this is done, the low-order byte of the 
field is appended first, followed by the high- 
order byte. The CRC high-order byte is the 
last byte sent in the message. 

Coil/Register Addressing 
All data addresses in Modbus messages are 
referenced to zero. The first occurrence of a 

data item is addressed as item number zero. 
For example: 

The coil known as 'coil 1' in a programmable 
controller is addressed as coil 0000 in the 
data address field of a Modbus message. Coil 
127 decimal is addressed as coil 007E (126 
decimal). 

Holding register 40001 is addressed as 
register 0000 in the data address field of the 
message. The function code field already 
specifies a 'holding register' operation. 
Therefore, the '4XXXX' reference is implicit. 
Holding register 40108 is addressed as 
register 00613,e< (107 decimal). 

15 
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Translation 
from 
Modbus RTU 
Protocol to 
FC Protocol 

16 

Refer to Serial Communication for FC 
Protocol in the VLT 6000 Operating 
Instructions for details on the Danfoss FC 

protocol used for Modbus RTU serial 
communication within the VLT 6000 
Adjustable Frequency Drive. 

Parameter Block 

PKE 
PKE contains AK with the parameter 
commands and replies, and PNU with the 
parameter number. The AK value is 

determined by the Modbus function code. 
Coil 65 decimal determines whether data 
written to the drive are stored in EEPROM 
and RAM (coil 65 = 1) or just RAM (coil 65 = 

0). PNU is translated from the register address 
contained in the Modbus read/write 
message. The parameter number is 
translated to Modbus as (10 x parameter 
number)DEcwr 

IND 
IND contains the index. The index is used, 
together with the parameter number, for 
read/write access. Index has 2 bytes -a low 
byte and a high byte. However, only the low 
byte is used for indexing. The high byte is 

used for reading and writing text. IND is set 
by a register in Modbus (40001,J. IND must 
be cleared by the Modbus master after 
reading/writing text. 

PWEHIGh/PWELow 
PWE contains the parameter value. The 
parameter value block consists of 2 words (4 

bytes). The value depends on the command 
given (AK). PWE is zero filled on reads. On 
writes, PWE is filled with the data field of the 
Modbus write message. 

PCD1 /PCD2 
PCD contains the process word block. The 
parameter value block consists of 2 words (4 

bytes). The process word block is divided into 
two blocks of 16 bits and is stored in Modbus 
as status coils. The mapping of the PCD is 
shown below. 

Process Block Updates 

Upon every write to the PCD coils, the 
process block is written to the drive and 
returned from the drive. On parameter reads 
and writes, the PCD is deactivated on 
messages from the Modbus RTU option card 
to the drive. The PCD coils are updated on 
response messages from the drive to the 
Modbus RTU option card. 

Text Blocks 

Parameters stored as text strings are 
accessed the same as the other parameters 
except PWE is replaced with the text block. 
The maximum text block size is 20 
characters. If a read request for a parameter 
is for more characters than the parameter 
stores, the response is space filled. If the read 
request for a parameter is for less characters 
than the parameter stores, the response is 

truncated. 

PCD, PCD, 
Control packet 
(master -4 slave) 

Control word 
(Coils 1 - 16)DEc 

Reference value 
(Coils 17 - 32)DEc 

Reply packet 
(slave -> master) 

Status word 
(Coils 33 - 481 'DEC 

Given output frequency 
(Coils 49 - 64)DEc 

PCD Mapping 
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FC Protocol 
Control 
Word Bit 
Descriptions 

Control Word Bit Descriptions 

Bit . 

00 Preset Ref. LSB 
01 Preset Ref. MSB 
02 DC Brake no DC Brake 
03 Coast Stop no Coast Stop 
04 "Quick" Stop no "Quick" Stop 
OS Freeze Freq. no Freeze Freq. 
06 Ramp Stop Start 
07 no Reset Reset 
08 no Jog Jog 
09 no function 
10 Data Not Valid Data Valid 
11 Relay 1 OFF Relay 1 ON 

12 Relay 2 OFF Relay 2 ON 

13 Setup LSB 
14 Setup MSB 
15 no Reversing 

I 
Reversing 

2 

Stop Commands 

The precedence of the stop 
commands is as follows: 

1. Coast stop 
2. Quick stop 
3. DC Brake 
4. Normal (Ramp) stop 

Conversion Conversion 

Factor 

Memory 
Mapping 

The different attributes for each parameter 
can be seen in the section on factory settings. 
Since a parameter value can only be 
transferred as a whole number, a conversion 
factor must be used to transfer decimals. 

Example: 
Parameter 201: Minimum Frequency, 
conversion factor 0.1. If parameter 201 is to 
be set to 10 Hz, a value of 100 must be 
transferred, since a conversion factor of 0.1 

means that the transferred value will be 
multiplied by 0.1. A value of 100 will, therefore, 
be understood as 10.0. 

nijek. ": ,T Raptor 

74 3.6 
2 100.0 
1 10.0 
0 1.0 

-1 0.1 

-2 0.01 
-3 0.001 
-4 0.0001 

Parameter Values 

Standard Data Types 
Standard data types are int16, int32, uint8, 
uintl6 and uint32. They are stored as 4x 
registers (40001 - 4FFFF). The parameters 
are read using function 03, "Read Holding 
Registers." Parameters are written using 
function 6, "Preset Single Register" for 1 

register (16 bits), and function 10,, "Preset 
Multiple Registers" for 2 registers (32 bits). 
Valid sizes to read are 1 register (16 bits) and 
2 registers (32 bits). 

MG.10.P2.22 - VLT is a registered Danfoss trademark 

Nonstandard Data Data Types 
Nonstandard data types are text strings and 
are stored as 4x registers (40001 - 4FFFF). 
The parameters are read using function 03, 
"Read Holding Registers" and written using 
function 10, "Preset Multiple Registers." 
Valid sizes to read are 1 register (2 characters) 
through 10 registers (20 characters). See Text 

Blocks section in this manual for truncation/ 
space fill rules. IND (Modbus Register 1) must 
be written with a value of 0400,, (read) or 
0500,, (write) prior to reading or writing a 

text string. 
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Memory 
Mapping: 
Status Coil 
Maps 

Memory 
Mapping: 
Register 
Maps 

Status Coils Map (128 coils total) 

Address (Decimal) Description 
1 - 16 PCD, Control word (master --- slave) 
17 - 32 PCD2 Reference value (master -> slave) 
33 - 48 

_ 
PCD, Status word (slave -> master) 

49 - 64 PCD2 Given output frequency (slave --> master) 
65 Write memory storage type bit (used with AK), see PKE 
66 - 128 Reserved 

Register Maps (65536 registers total) 

Address (Decimal) Description 
00001 IND (index word) 
00002 Modbus Communications Timeout Value (10 millisecond units) 
00003 Drive Communications Timeout Value (10 millisecond units) 
00004 - 00009 Reserved 
00010 
1 
00170 

Parameter 001, Language 
1 

Parameter 017, Operating State at Power-up 
00180 - 09999 Reserved 
01000 
1 
01170 

Parameter 100, Configuration 
1 

Parameter 117, Motor Thermal Protection 
01180 - 01999 Reserved 
02000 
1 
02280 

Parameter 200, Output Frequency Range 
1 

Parameter 228, Warning: High Feedback 
02290 - 02999 Reserved 
03000 i 
03280 

Parameter 300, Terminal 16 Digital Input 
1 

Parameter 328, Pulse Feedback, Max. Freq. 
03290 - 03999 Reserved 
04000 
1 
04270 

Parameter 400, Reset Function 
1 

Parameter 427, PID Lowpass Filter Time 
04280 - 04999 Reserved 
05000 
1 
05660 

Parameter 500, Protocol 
1 

Parameter 566, FLN Time Function 
05670 - 05999 Reserved 
06000 
1 
06310 

Parameter 600, Operating Data: Operating Hours 
1 

Parameter 631, Nameplate: Communication Option Ordering No. 
06320 - 06999 Reserved 
07000 
1 
07110 

Parameter 700, Relay 6, Output Function 
1 

Parameter 711, Relay 9, Off Delay 
07120 - 65536 Reserved 
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Message EXAMPLE 1: Start Motor, Run Speed 40% 

Translation 
Examples Modbus function OF, (Force Multiple Coils). 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Coll Addr HI Coll Addr LO ft of Coils HI ft of Coils LO Byte Count. Force Data HI 
Coils (0-7) 

01 OF 00 00 00 20 04 7C 

Byte 8 Byte 9 Byte 10 Byte 11 

Force Data 
LO 

Coils (8.15) 

Force Data HI 
Coils (16.23) 

Force Data 
LO 

Colts (24.31) 

Error Check 

04 99 19 1371[431 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] [7C] [04] [99] [19] [37] [43] 

Start Command: 0000010001111100 = 047C,Ex (reversed) 

(see FC Protocol Control Word Bit Descriptions) 

Modbus message string: 
[01) [OF] [00] [00) [00] [20] [04] [701[04] [99] [19] [37) [43] 

NOTE: Speed Command: 4000, = 100% speed 
40% of 4000, = 1999,, (reversed) 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Coil Addr HI Coil Addr LO No. of Coils 
HI 

No. of Coils 
LO 

Error Check 

01 OF 00 00 00 20 15411131 

All values are in hexadecimal. 

MG.10.P2.22 - VLT is a registered Danfoss trademark 
19 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 30 of 563



Message 
Translation 
Examples 
(continued) 

EXAMPLE 2: Ramp Stop Motor 

Message sent to Modbus RTU option card from Modbus master 
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 
Slave 

Address 
Function Coil Addr HI Coll Addr LO 9 of Coils HI 9 or Coils LO Byte Count Force Data HI 

Coils (0-7) 
01 OF 00 00 00 20 04 3C 

B e8 B te 9 B to10 IIIIIMEIM 
Force Data 

LO 
Coils 8-15 

Force Data HI 
Coils (16-23) 

Force Data 
LO 

Coils 24-31 

Error Check 

04 00 00 89 19 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] [3C] [04] [00] [00] [89] [19] 

Stop Command: 0000010000111100 = 043CH, (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Coll Addr HI Coll Addr LO No. of Coils 
HI 

No. of Coils 
LO 

Error Check 

01 OF 00 00 00 20 __ 

All values are in hexadecimal. 

EXAMPLE 3: Coast Stop Motor 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Coll Addr HI Coll Addr LO 9 of Coils HI 9 of Coils LO Byte Count Force Data HI 
Coils (0-7) 

01 OF 00 00 00 20 04 20 

Byte 8 Byte 9 Byte 10 Byte 11 

Force Data 
LO 

Coils (8-15) 

Force Data HI 
Coils (16.23) 

Force Data 
LO 

Coils (24-31) 

Error Check 

2C 00 00 -- 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] [20] [20] [00] [00] [ 

Coast Command: 0010110000100000 = 2C20H (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Coil Addr HI Coil Addr LO No. of Coils 
HI 

No. of Coils 
LO 

Error Check 

01 OF 00 00 00 20 -- 
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Message 
Translation 
Examples 
(continued) 

EXAMPLE 4: Write Parameter 104, 
Motor Frequency, with 60 Hz 
(Data Type 6: UINT16) 
(Conversion factor = 0) 

Modbus Function 06a Preset Single Register 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 04 OF 00 3C -- 

Modbus message string: 
[01] 06] [04] [OF] [00) [30] [ error check ] 

Parameter 104 = OF04,Ex (reversed) 
Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

104 x 10 = 1040 -1 = 1039 = OF04,Ex (reversed) 

Modbus message string: 
[01] 06] [04] [OF] [00] [3C] [ error check 

Speed (60 Hz) = 3CHEx 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 04 OF 00 3C -- 

All values are in hexadecimal. 

EXAMPLE 5: Read Parameter 514, 
Motor Current = 3 Amps 
(Data Type 7: UINT32) 
(Conversion Factor = -2) 

Modbus Function 03,a Read Holding Registers 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Start Addr HI Start Addr LO No. of Points 
HI 

No. of Points 
LO 

Error Check 

01 03 14 13 00 02 - 

Parameter 514 514 (5139) = 1413,e, 
Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

Message sent to Modbus master from Modbus RTU option card 

Byte O Byte 1 Byte 2 Byte 1 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Byte Count Data HI 
(Reg 45140) 

Data LO 
(Reg 45140) 

Data HI 
(Reg 45141) 

Data LO 
(Reg 45141) 

Error Check 

01 03 04 00 00 01 2C 

All values are in hexadecimal. 
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Message 
Translation 
Examples 
(continued) 

22 

EXAMPLE 6: Write Parameter 533, 
Display Text 1, (VLT 6000 only) with 
"1234567890" (Data Type 9: Text 
String). 

Modbus Function 06, Preset Single Register 

Write IND with "0500" to perform a text 
write. 
Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 00 00 05 00 -- 

Message sent to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 00 00 05 00 -- 

Commands Modbus to text mode. 

Modbus Function 10HE, Preset Multiple Registers 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Start Addr HI Start Addr LO No. of 
Registers HI 

No. of 
Registers LO 

Byte Count Data HI 
(ReQ414D2) 

01 10 14 01 00 05 OA 31 

Byte 8 Byte 9 Byte 10 Byte 11 Byte 12 Byte 13 Byte 14 Byte 15 
Data HI 

(Reg 41402) 
Data HI 

(Reg 41403) 
Data HI 

(Reg 414D3) 
Data HI 

(Reg 414D4) 
Data HI 

(Reg 41404) 
Data HI 

(Reg 41405) 
Data HI 

(Reg 41405) 
Data HI 

(Reg 41406) 
32 33 34 35 36 37 38 39 

Byte 16 Byte 17 
Data HI Error Check 

(Reg 41406) 
30 

Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

Message sent to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Start Addr HI Start Addr LO No. Registers 
HI 

No. Registers 
LO 

Error Check 

01 10 14 D1 00 05 -- 

All values are in hexadecimal. 
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Exception 
Codes 

When the VLT 6000 responds to the master 
via the Modbus serial network, it uses the 
function code field to indicate either a normal 
(error-free) response or an error (called an 
exception response)., In an error-free 
response, the driVe simply echoes the original 
function code. For an exception response, 
the drive will return a code that is equivalent 

to the original function code with its most- 
significant bit set to a logic 1. In addition, the 
drive places a unique code into the data field 
of the response message. This tells the 
master what kind of error occurred, or the 
reason for the exception. The tables below 
identify the codes and describe their 
meaning. 

Modbus 
Code 

(decimal) 
Meaning 

00 The parameter number does not exist 
01 There is no write access to the parameter 
02 The data value exceeds the parameter limits 
03 The used sub-index does not exist 
04 The parameter is not of the array type 
05 The data type does not match the parameter called 
17 Data change in the parameter called is not possible in the present 

mode of the drive. Some parameters can only be changed when the 
motor has stopped 

130 There is no bus access to the parameter called 
131 Data Change is not possible because factory setup is selected 
255 Message Timeout 

VLT 6000 Errors 

Modbus 
Code 

(decimal) 
Meaning 

64 Invalid Data Address 
65 Invalid Message Length 
66 Invalid Data Length 
67 Invalid Function Code 

Modbus RTU Errors 
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Supported 
Modbus RTU 
Function 
Codes 

Read Coil 
Status 

`01 HEX) 

24 

APPENDIX A 

Appendix A describes the following functions 
supported by the Modbus RTU option card. 

Read Coil Status (01,d 
Force Single Coil (05,) 
Force Multiple Coils (OF,,x) 

Read Holding Registers (03,a) 
Preset Single Register (06,a) 
Preset Multiple Registers (10Ha) 

Description 
Reads the ON/OFF status of discrete outputs 
(OX references, coils) in the slave. Broadcast 
is never supported for reads. 

Query 
The query message specifies the starting coil 
and quantity of coils to be read. Coils are 
addressed starting at zero. Coils 1-16 are 
addressed as 0-15. 

Example of a request to read coils 1-16 from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 01 

Starting Address HI 00 
Starting Address LO 00 
No. of Points HI 00 
No. of Points LO 10 
Error Check (CRC) - 

Response 
The coil status in the response message is 

packed as one coil per bit of the data field. 
Status is indicated as: 1 = ON; 0 = OFF. The 
LSB of the first data byte contains the coil 
addressed in the query. The other coils follow 
toward the high order end of this byte, and 
from 'low order to high order' in subsequent 
bytes. 

If the returned coil quantity is not a multiple 
of eight, the remaining bits in the final data 
byte will be padded with zeros (toward the 
high order end of the byte). The Byte Count 
field specifies the quantity of complete bytes 
of data. 

Field Name Example (HEX) 
Slave Address 01 

Function 01 

Byte Count 02 
Data (Coils 8-1) 55 
Data (Coils 16-9) AA 
Error Check (CRC) - 
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Force 
Single Coil 

(°5HEO 

Description 
Forces a single coil (OX reference) to either 
ON or OFF. When broadcast, the function 
forces the same coil references in all attached 
slaves. 

Query 
The query message specifies the coil 
reference to be forced. Coils are addressed 
starting at zero. Coil 1 is addressed as 0. 

Force Data = 00 00, (OFF) or FF 00HIX (ON). 

Example of a request to set coil 1 (addressed as 0) from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 05 
Coil Address HI 00 
Coil Address LO 00 
Force Data HI FF 
Force Data LO 00 
Error Check (CRC) - 

Response 
The normal response is an echo of the query, 
returned after the coil state has been forced. 

Field Name Example (HEX) 
Slave Address 01 

Function 05 
Force Data HI FF 
Force Data LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Error Check (CRC) - 

APPENDIX A 

MG.10.P2.22 - VLT is a registered Danfoss trademark 25 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 36 of 563



Force 
Multiple 
Coils 
(OFHEx) 

Description 
Forces each coil (OX reference) in a sequence 
of coils to either ON or OFF When broadcast, 
the function forces the same coil references 
in all attached slaves. 

Query 
The query message specifies the coil 
references to be forced. Coils are addressed 
starting at zero. Coil 1 is addressed as 0. 

Example of a request to set 10 coils starting at coil 1 (addressed as 0) from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function OF 

Coil Address HI 00 
Coil Address LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Byte Count 02 
Force Data HI (Coils 8-1) FF 
Force Data LO (Coils 10-9) 03 
Error Check (CRC) - 

Response 
The normal response returns the slave 
address, function code, starting address, and 
quantity of coils forced. 

Field Name Example (HEX) 
Slave Address 01 

Function OF 

Coil Address HI 00 
Coil Address LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Error Check (CRC) - 

APPENDIX A 
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Read 
Holding 
Registers 
(°3HEx) 

Description 
Reads the binary contents of holding registers 
(4x references) in the slave. Broadcast is 

never supported for reads. 

Query 
The query message specifies the starting 
register and quantity of registers to be read. 
Registers are addressed starting at zero. 
Registers 1-4 are addressed as 0-3. 

Example of a request to read registers 40001-03 from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 03 
Starting Address HI 00 
Starting Address LO 00 
No. of Points HI 00 
No. of Points LO 03 
Error Check (CRC) - 

Response 
The register data in the response message 
are packed as two bytes per register, with 
the binary contents right justified within each 
byte. For each register, the first byte contains 
the high order bits and the second contains 
the low order bits. 

Field Name Example (HEX) 
Slave Address 01 

Function 03 
Byte Count 06 
Data HI (Register 40001) 55 
Data LO (Register 40001) AA 
Data HI (Register 40002) 55 
Data LO (Register 40002) AA 
Data HI (Register 40003) 55 
Data LO (Register 40003) AA 
Error Check (CRC) - 

APPENDIX A 
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Preset 
Single 
Register 
(06HEx) 

Description 
Presets a value into a single holding register 
(4x reference). When broadcast, the function 
presets the same register reference in all 

attached slaves. 

Query 
The query message specifies the register 
reference to be preset. Registers are 
addressed starting at zero. Register 1 is 

addressed as 0. 

Example of a request to preset register 40002 to 00 03, slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 06 
Register Address HI 00 
Register Address LO 01 

Preset Data HI 00 
Preset Data LO 03 
Error Check (CRC) -- 

Response 
The normal response is an echo of the query, 
returned after the register contents have been 
passed. 

Field Name Example (HEX) 
Slave Address 01 

Function 06 
Register Address HI 00 
Register Address LO 01 
Preset Data HI 00 
Preset Data LO 03 
Error Check (CRC) -- 

APPENDIX A 
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Preset 
Multiple. 
Registers 
(10HEx) 

Description 
. Presets values into a sequence of holding 
registers (4x references). When broadcast, 
the function presets the same register 
references in all attached slaves. 

Query 
The query message specifies the register 
references to be preset. Registers are 
addressed starting at zero. Register 1 is 
addressed as 0. 

Example of a request to preset two registers starting at 40002 to 00 PAH, 
and 01 02Hew in slave device 1. 

Field Name Example (HEX) 
Slave Address 01 

Function 10 
Starting Address HI 00 
Starting Address LO 01 

No. of Registers HI 00 
No. of Registers LO 02 
Byte Count 04 
Write Data HI (Register 40001) 00 
Write Data LO (Register 40001) OA 

Write Data HI (Register 40002) 01 

Write Data LO (Register 40002) 02 
Error Check (CRC) - 

Response 
The normal response returns the slave 
address, function code, starting address, and 
quantity of registers preset. 

Field Name Example (HEX) 
Slave Address 01 

Function 10 
Starting Address HI 00 
Starting Address LO 01 

No. of Registers HI 00 
No. of Registers LO 02 
Error Check (CRC) - 

APPENDIX A 
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Operating Instructions 

VLr 6000 HVAC 

t 
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VLT® 6000 HVAC Series 

4 

VLT 6000 HVAC 

Operating instructions 
Software version: 2.5x 

CE 
These operating instructions can be used for all VLT 6000 
HVAC frequency converters with software version 2.5x. 
The software version number can be seen from parameter 
624. 
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VLT® 6000 HVAC Series 

The voltage of the frequency converter 

is dangerous whenever the equipment 

is connected to mains. Incorrect 

installation of the motor or the frequency converter 

may cause damage to the equipment, serious 
personal injury or death. 
Consequently, the instructions in this manual, 

as well as national and local rules and safety 
regulations, must be complied with. 

Safety regulations 
1. The frequency converter must be disconnected 

from mains if repair work is to be carried out. Check 
that the mains supply has been disconnected 
and that the necessary time has passed before 

removing motor and mains plugs. 
2. The [OFF/STOP) key on the control panel of 

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

be used as a safety switch. 
3. Correct protective earthing of the equipment 

must be established, the user must be protected 
against supply voltage, and the motor must be 

protected against overload in accordance with 
applicable national and local regulations. 

4. The earth leakage currents are higher than 3.5 mA. 
5. Protection against motor overload is included in 

the factory setting. Parameter 117, Motor thermal 
protection default value is E I H trip 1. 

Note: The function is initialised at 1.0 x rated 

motor current and rated motor frequency (see 

parameter 117, Motor thermal protection). 

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

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

disconnected and that the necessary time has 

passed before removing motor and mains plugs. 
7. Reliable galvanic isolation (PELV) is not complied 

with if the RFI switch is placed in OFF position. 
This means that all control in - and outputs 
can only be considered low-voltage terminals 
with basic galvanic isolation. 

8. Please note that the frequency converter has 

more voltage inputs than L1, L2 and L3, when 

the DC-bus terminals are used. 

Check that all voltage inputs have been 

disconnected and that the necessary time has 

passed before repair work is commenced. 

Marning against unintended start 
1. The motor can be brought to a stop by 

means of digital commands, bus commands, 
references or a local stop, while the frequency 

converter is connected to mains. 

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

2. While parameters are being changed, the 
motor may start. Consequently, the stop key 

[OFF/STOP] must always be activated, following 
which data can be modified. 

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

occur in the electronics of the frequency converter, 
or if a temporary overload or a fault in the supply 

mains or the motor connection ceases. 

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

Warning: 
Touching the electrical parts may be fatal - even after the equipment 
has been disconnected from mains. 
Using VLT 6002-6005, 200-240 V: wait at least 4 minutes 
Using VLT 6006-6062, 200-240 V: wait at least 15 minutes 
Using VLT 6002-6005, 380-460 V: wait at least 4 minutes 
Using VLT 6006-6072, 380-460 V: wait at least 15 minutes 
Using VLT 6102-6352, 380-460 V: wait at least 20 minutes 
Using VLT 6400-6550, 380-460 V: wait at least 15 minutes 
Using VLT 6002-6006, 525-600 V: wait at least 4 minutes 
Using VLT 6008-6027, 525-600 V: wait at least 15 minutes 
Using VLT 6032-6275, 525-600 V: wait at least 30 minutes 

0 
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VLT® 6000 HVAC Series 

Introduction to Operating Instructions 

These Operating Instructions are a tool intended for persons who are to install, operate and program the 
VLT 6000 HVAC. 

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

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

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

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

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

Introduction to HVAC: 

Installation: 

Programming: 

All about VLT 6000 HVAC 

Indicates a general warning 

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

This section tells you how to carry out mechanically correct installation 
of the VLT 6000 HVAC. In addition, this section includes a description 
of how to ensure that the installation of your VLT 6000 HVAC 

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

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

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. 

NB!: 
Indicates something to be noted by the reader 

6 

Indicates a hiqh-voltaqe warning 
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VLT® 6000 HVAC Series 

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

6000 HVAC. It must be noted that there may be 

deviations from one country to the next. 

Supplied with the unit: 

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

Operating instructions MG.60.AX.YY 
Quick Setup MG.60.CX.YY 

Communication with VLT 6000 HVAC: 

Software Dialog MG.50.EX.YY 
Profibus Manual MG.10.LX.YY 
Metasys N2 Manual MG .60. FX.YY 

Lon Works Manual MG.60.EX.YY 
Landis/Staefa Apogee FLN Manual MG.60.GX.YY 
Modbus RTU Manual MG.10.PX.22 

Device Net, Manual MG.50.HX.YY 

Instructions for VLT 6000 HVAC: 

LCP Remote Kit IP20 MI.56.AX.51 

LCP Remote Kit IP54 MI.56.GX.52 
LC-filter Ml.56.DX.51 

IP20 terminal cover Ml.56.CX.51 
RCD instructions MI.66.AX.YY 
Relay card instructions MI.66.BX.YY 

Various literature for VLT 6000 HVAC: 

Design Guide MG.60.BX.YY 
Data sheet MD.60.AX.YY 
Installation Guide MG.56.AX.YY 
VLT 6000 HVAC Cascade Controller MG.60. IX.YY 

X = version number YY = language version 

VLT 6000 Advantages in a HVAC installation 
One advantage involved in using a VLT 6000 HVAC is 

that this unit has been designed to regulate the speed 
of fans and rotary pumps while consuming the smallest 
possible amount of energy. Consequently, if a VLT 6000 
HVAC is used in a HVAC installation, optimum energy 

savings are guaranteed, since less energy is used with 
a frequency converter than with the traditional HVAC 

regulation principles. Another advantage in using the 

VLT 6000 HVAC is that regulation is improved and can 

easily adapt to a new flow or pressure requirement 
in an installation. The use of a VLT 6000 HVAC 

offers the following additional advantages: 

VLT 6000 HVAC has been designed for 

HVAC applications. 
A wide power range - from 1.1-400 kW 

units with a unique design. 

IP 20 and IP 54 enclosures that can be mounted 

side by side. For power sizes > 90kW ( 30kW 
for 200 V) IP 00 is also available. 

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

with an integral RFI filter, complying with EN 55011 

class Al in the case of a 150 m screened/armoured 
motor cable and EN 55011 class B in the case of a 

screened/armoured motor cable up to 50 m long. 

User-friendly design, which makes VLT 6000 HVAC 

easy to install, both mechanically and electrically. 

Detachable LCP control panel with Hand-Off-Auto 

buttons and a graphics display of local speed. 

High starting torque owing to Automatic 
Energy Optimization (AEO). 

Automatic Motor Adaptation (AMA) ensures 

optimum motor utilisation. 
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Integral PID regulator with option of connecting 

two feedback signals (in connection with zoning), 

as well as setting of two set-points. 
Sleep mode, which automatically turns the 

motor off, e:g. when there is no need for more 

pressure or flow in a system. 

The "flying start" function enables the unit 

to catch a rotating fan. 

Automatic ramp up/down to ensure that 

the VLT 6000 HVAC will not trip during 

acceleration or deceleration. 

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

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

Device Net, Modbus RTU and Profibus. 

Control principle 
A frequency converter rectifies AC voltage from 
mains into DC voltage, after which this DC 

voltage is"converted into a AC current with a 

variable amplitude and frequency. 

The motor is thus supplied with variable voltage and 

frequency, which enables infinitely variable speed 
control of three-phased, standard AC motors. 

L 

1. Mains voltage 

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

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

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

3 6 
4 

5 

2. Rectifier 

A three-phase rectifier bridge that rectifies AC 

current into DC current. 

3. Intermediate circuit 

DC voltage = 1.35 x mains voltage (VJ. 

4. Intermediate circuit coils 

Even out the intermediate circuit voltage and reduce 

the harmonic current feedback to the mains supply. 

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

6. Inverter 

Converts DC voltage into variable AC voltage 

with a variable frequency. 

7. Motor voltage 

Variable AC voltage, 0-100% of mains supply voltage. 

8. Control card 
This is where to find the computer that controls 

the inverter which generates the pulse pattern by 

which the DC voltage is converted into variable 

AC voltage with a variable frequency. 

8 
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M AEO - Automatic Energy Optimization 
Normally, the U/f characteristics have to be set on the 
basis of the expected load at different frequencies. 

However, knowing the load at a given frequency in an 

installation is often a problem. This problem can be 

solved by using a VLT 6000 HVAC with its integral 

Automatic Energy Optimization (AEO), which ensures 

optimum energy utilization. All VLT 6000 HVAC units 
feature this function as a factory setting, i.e. it is 

not necessary to adjust the frequency converter U/f 
ratio in order to obtain maximum energy savings. 
In other frequency converters, the given load and 

voltage/frequency ratio (U/f) must be assessed to carry 

out correct setting of the frequency converter. 
Using Automatic Energy Optimization (AEO), you 

no longer need to calculate or assess the system 
characteristics of the installation, since Danfoss VLT 

6000 HVAC units guarantee optimum, load-dependent 
energy consumption by the motor at all times. 

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

optimization is enabled. 

1.00 

075 

,74 

O 

t. 0.50 

O 

0.25 

Et- 

0,1 0.2 0.3 0.4 MS 0.4 0.7 048 0.0 

Frequency 

If the AEO function has been selected in parameter 101, 

Torque characteristics, this function will be constantly 

active. If there is a major deviation from the optimum U/f 
ratio, the frequency converter will quickly adjust itself. 

Advantages of the AEO function 

Automatic energy optimization 
Compensation if an oversize motor is used 
AEO matches operations to daily or 
seasonal fluctuations 
Energy savings in a constant air volume system 
Compensation in the oversynchronous 
working range 
Reduces acoustic motor noise 
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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: 
Par. 100 Configuration 
Par. 221 Warning: Low current, ILow 

This example shows an application with Run permissive, 

warning against no load and warning for filter change. 
The Run permissive function ensures that the frequency 

converter will not start the motor until the discharge 
damper has opened. If the V-belt to the fan breaks 

and if the filter is to be changed, this application 

will also give a warning on an output. 

12 

16 

18 

27 

39 

42 

175HA401.11 

Run permissive 

f0411 > fHIGH 
Chang filler 

Warning 
Broken V -belt 

J 

Start comp. 
active Damper 

motor 
Damper 

Open loop [0] 

Depends on unit 
Par. 224 
Par. 300 
Par. 302 
Par. 308 
Par. 309 
Par. 310 
Par. 319 
Par. 323 
Par. 326 
Pnr. 40Q 

Warning: High frequency, f HIGH 

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

Relay 2 

Function at no load 

Run permissive [8] 

Start [1] 

Reference [1] 

Dv 
10v 
Output frequency greater than fHIGH par. 224 
Start command active [27] 
Alarm or warning [12] 
Warning [1] 
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111 Example of application - Constant pressure 
regulation in water supply system 
The demand for water from waterworks varies 

considerably during the course of a day. In the night, 

practically no water is used, while in the morning 

and in the evening the consumption is high. In order 

to maintain a suitable pressure in the water supply 

lines in relation to the current demand, the water 

supply pumps are equipped with speed control. 

The use of frequency converters enables the energy 

consumed by the pumps to be kept at a minimum, 

while optimizing the water supply to consumers. 

Set the following parameters: 
Par. 100., Configuration 
Par. 205 Maximum reference 
Par. 302 Terminal 18 Digital inputs 
Par. 314 Terminal 60, analog input current 
Par. 315 Terminal 60, min. scaling 
Par. 316 Terminal 60, max. scaling 
Par. 403 Sleep mode timer 
Par. 404 Sleep frequency 
Par. 405 Wake-up frequency 
Par. 406 Boost setpoint 
Par. 413 Minimum feedback 
Par. 414 Maximum feedback 
Par. 415 Process units 
Par. 418 Setpoint 1 

Par. 420 PID normal/inverse control 
Par. 423 PID proportional gain 
Par. 424 PID integration time 
Par. 427 PID low pass filter 

A VLT 6000 HVAC with its integral PID controller 

ensures simple and quick installation. For example, 

an IP54 unit can be mounted close to the pump on 

the wall and the existing line cables can be used as 

mains supply to the frequency converter. A Pressure 

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

be fitted a couples of metres from the joint outlet 

point from the waterworks to obtain closed loop 

regulation. 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. 

Ll 
L2 
L3 

PE 

0 

till 
91 92 93 95 

LI L2 L3 PE 

VLT6000 

U V W PE 

96 97 98 99 

12 0 

27 0 

18 0 

Donlon 
1485 33 

39 

.1- 55 o 

60 0 
D -10 bar 

F- 

Closed loop [1] 
10 bar 
Start [1] 

Feedback signal [2] 

4 mA 
20 mA 
10 sec. 
15 Hz 
20 Hz 
125% 
0 
10 bar 
Bar [16] 

5 bar 
Normal 
0.5-1.0 
3-10 
0.5-1.5 

MG.60.A8.02 - VLT is a registered Danfoss trademark 11 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 54 of 563



VLT® 6000 HVAC Series 

CE labelling 
What is CE labelling? 
The purpose of CE labelling is to avoid technical 

obstacles to trade within EFTA and the EU. The 

EU has introduced the CE label as a simple way of 

showing whether a product complies with the relevant 

EU directives. The CE label says nothing about the 

specifications or quality of the product. Frequency 

converters are regulated by three EU directives: 

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

by the machinery directive, which came into force 

on 1 January 1995. Since a frequency converter is 

largely electrical, it does not fall under the machinery 
directive. However, if a frequency converter is supplied 
for use in a machine, we provide information on safety 

aspects relating to the frequency converter. We do 

this by means of a manufacturer's declaration. 
The low-voltage directive (73/23/EEC) 
Frequency converters must be CE labelled in 

accordance with the low-voltage directive, which came 

into force on 1 January 1997. The directive applies to 

all electrical equipment and appliances used in the 50 - 

1 000 Volt AC and the 75 - 1500 Volt DC voltage ranges. 

Danfoss CE labels in accordance with the directive and 
issues a declaration of conformity upon request. 

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

presence of electromagnetic compatibility means 
that the mutual interference between different 

components/appliances is so small that the functioning 

of the appliances is not affected. 
The EMC directive came into force on 1 January 1996. 

Danfoss CE labels in accordance with the directive and 

issues a declaration of conformity upon request. In 

order that EMC-correct installation can be carried out, 

this manual gives detailed instructions for installation. In 

addition, we specify the standards which our different 

products comply with. We offer the filters that can be 

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

In the great majority of cases, the frequency converter 
is used by professionals of the trade as a complex 
component forming part of a larger appliance, system 
or installation. It must be noted that the responsibility 
for the final EMC properties of the appliance, system 
or installation rests with the installer. 

NOTE: 525-600 V units are not CE labelled. 

E PC software and serial communication 
Danfoss offers various options for serial communication. 
Using serial communication, it is possible to monitor, 
program and control one or several frequency 

converters from a centrally located computer. 
All VLT 6000 HVAC units have a RS 485 port as 

standard with a choice of three protocols. The three 

protocols selectable in parameter 500 Protocols are: 

FC protocol 

Johnson Controls Metasys N2 

Landis/Staefa Apogee FLN 

A bus option card allows higher transmission speed 

than RS 485. In addition, a higher number of units 

can be linked to the bus and alternative transmission 

media can be used. Danfoss offers the following 

option cards for communication: 
Profibus 
LonWorks 
DeviceNet 
Modbus RTU 

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

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

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

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

12 

program and control one or several VLT 6000 HVAC 

units. For further information, see the Design Guide 
for VLT 6000 HVAC or contact Danfoss. 

500.566 Serial communication 

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

interface is not included in this manual. For 

further information, see the Design Guide for 

VLT 6000 HVAC or contact Danfoss. 
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II Unpacking and ordering a VLT frequency converter 
If you are in doubt as to which frequency converter 

you have received and which options it contains, 

use the following to find out. 

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

given an ordering number that can be seen from the 

nameplate on the unit. The number may look as follows: 

VLT-6008-H-T4-B20-R3-DL-F10-A00-CO 
This means that the frequency converter ordered is a 

VLT 6008 for three-phase mains voltage of 380-460 V 
(T4) in Bookstyle enclosure IP 20 (B20). The hardware 

variant is with integral RFI filter, classes A & B (R3). The 

frequency converter features a control unit (DL) with a 

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

and no conformal coating (CO) Character no. 8 ( H) 

indicates,the application range of the unit: H = HVAC. 

IP 00: This enclosure is only available for the larger 

power sizes of the VLT 6000 HVAC series. It is 

recommended for installation in standard cabinets. 
IP 20 Bookstyle: This enclosure is designed for 

cabinet installation. It takes up a minimum of 

space and can be fitted side-by-side without 
installation of extra cooling equipment. 
IP 20/NEMA 1: This enclosure is used as standard 
enclosure for VLT 6000 HVAC. It is ideal for 
cabinet installation in areas where a high degree 

of protection is required. This enclose also 

permits side-by-side installation. 

IP 54: This enclosure can be fitted direct to the 

wall. Cabinets are not required. IP 54 units can 

also be installed side-by-side. 

Hardware variant 
The units in the programme are available in the 

following hardware variants: 
ST: Standard unit with or without control 

unit. Most of the types are with 
DC terminals, please see DC bus 

connection for exceptions. 
EX: Extended unit for VLT type 6152-6550 

with control unit, DC terminals, 

connection of external 24 V DC supply 

for back-up of control PCB. 
DX: Extended unit for VLT type 6152-6550 

with control unit, DC terminals, 

built-in mains fuses and disconnector, 
connection of external 24 V DC supply 

for back-up of control PCB. 
PF: Standard unit for VLT 6152-6352 with 

24 V DC supply for back-up of control 

PCB and built-in main fuses. No DC 

terminals. 
PS: Standard unit for VLT 6152-6352 with 

24 V DC supply for back-up of control 
PCB. No DC terminals. 

PD: Standard unit for VLT 6152-6352 
with 24 V DC supply for back-up of 

control PCB, built-in main fuses and 

disconnect. No DC terminals. 

RFI filter 
Bookstyle units always come with an integral RFI 

filter that complies with EN 55011-B with 20 m 

screened/armoured motor cable and EN 55011-Al 
with 150 m screened/armoured motor cable. Units 

for mains voltage of 240 V and a motor power of up 

to and including 3.0 kW (VLT 6005) and units for a 

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

up to 7.5 kW (VLT 6011) are always supplied with 
an integral class Al & B filter. Units for higher motor 
power than these (3.0 and 7.5 kW, respectively) 

can be ordered either with or without an RFI filter. 

RFI filters are not available for 525-600 V units. 

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. 
All types of units in the programme are available 

with built-in application options including a relay 

card with four relays or a cascade controller card. 
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Conformal Coating 
All types of units in the programme are available 
with or without conformal coating of the PCB. 
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200-240 V 

Typecode 

Position in string 

T2 

9-10 

COO 

11-13 

B20 

11-13 

C20 

11-13 

CN1 

11-13 

C54 

11-13 

ST 

14-15 

RO 

16-17 

R1 

16-17 

R3 

16-17 

1.1 kW/1.5 HP 6002 X X X X X 

1.5 kW/2.0 HP 6003 X X X X X 

2.2 kW/3.0 HP 6004 X X X X X 

3.0 kW/4.0 HP 6005 X X X X X 

4.0 kW/5.0 HP 6006 X X X X X 

5.5 kW/7.5 HP 6008 X X X X X 

7.5 kW/10 HP 6011 X X X X X 

11 kW/15 HP 6016 X X X X X 

15 kW/20 HP 6022 X X X X X 

18.5 kW/25 HP 6027 X X X X X 

22 kW/30 HP 6032 X X X X X 

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

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

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

380-460 V 

Typecode 

Position in string 

T4 

9-10 

COO 

11-13 

B20 

11-13 

C20 

11-13 

CN1 

11-13 

C54 

11-13 

ST 

14-15 

EX 

14-15 

DX 

14-15 

PS 

14-15 

PD 

14-15 

PF 

14-15 

RO 

16-17 

R1 

16-17 

R3 

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

1.5 kW/2.0 HP 6003 X X X X 

2.2 kW/3.0 HP 6004 X X X X X 

3.0 kW/4.0 HP 6005 X X X X X 

4.0 kW/5.0 HP 6006 X X X X X 

5.5 kW/7.5 HP 6008 X X X X X 

7.5 kW/10 HP 6011 X X X X X 

11 kW/15 HP 6016 X X X X X 

15 kW/20 HP 6022 X X X X X 

18.5 kW/25 HP 6027 X X X X X 

22 kW/30 HP 6032 X X X X X 

30 kW/40 HP 6042 X X X X X 

37 kW/50 HP 6052 X X X X X 

45 kW/60 HP 6062 X X X X X 

55 kW/75 HP 6072 X X X X X 

75 kW/100 HP 6102 X X X X X 

90 kW/125 HP 6122 X X X X X 

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

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

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

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

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

315 kW/450 HP 6400 (X) X X X (X) X X 

355 kW/500 HP 6500 (X) X X X (X) X X 

400 kW/600 HP 6550 (X) X X X (X) X X 

(X): Compact IP 00 enclosure not C20: Compact IP 20 

available with DX CN1: Compact NEMA 1 

Voltage C54: Compact IP 54 

T2: 200-240 VAC Hardware variant 

T4: 380-460 VAC ST: Standard 

Enclosure EX: Extended with 24 V supply and DC terminals 

COO: Compact IP 00 DX: Extended with 24 V supply, DC terminals, 

820: Bookstyte IP 20 disconnect and fuse 

NB!: 
0411 NEMA 1 exceeds IP 20 

PS: Standard with 24 V supply 

PD: Standard with 24 V supply, fuse and disconnect 

PF: Standard with 24 V supply and fuse 

RFI fitter 

RO: Without filter 

R1: Class Al filter 

R3: Class Al and B filter 
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525-600 V 

Typecode 

Position in string 

T6 

9-10 

COO 

11-13 

C20 

11-13 

CN1 

11-13 

ST 

14-15 

RO 

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

1.5 kW/2.0 HP 6003 X X X X 

2.2 kW/3.0 HP 6004 X X X X 

3.0 kW/4.0 HP 6005 X X X X 

4.0 kW/5.0 HP 6006 X X X X 

5.5 kW/7.5 HP 6008 X X X 
_ 

X 

7.5 kW/10 HP 6011 X X X X 

11 kW/15 HP 6016 X X X 

15 kW/20 HP 6022 X X X 

18.5 kW/25 HP 6027 X X 
_ 

X 

22 kW/30 HP 6032 X X X 

30 kW/40 HP 6042 X X X 

37 kW/50 HP 6052 X X X 
45 kW/60 HP 6062 X X X 

55 kW/75 HP 6072 X X X 

75 kW/100 HP 6100 X X X X 

90 kW/125 HP 6125 X X X X 

110 kW/150 HP 6150 X X X X 

132 kW/200 HP 6175 X X X X 

160 kW/250 HP 6225 X X X X 

200 kW/300 HP . 6275 X X X X 

16: 525-600 VAC 

COO: Compact IP 00 

020: Compact IP 20 

CN1: Compact NEMA 1 

ST: Standard 

P0: Without tater 

I NB!: 
NEMA 1 exceeds IP 20 

Optional selections, 200-600 V 

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

Fieldbus option Position: 20-22 
F00 No options 
F10 Profibus DP V1 

F13 Profibus FMS 
F30 DeviceNet 
F40 LonWorks free topology 
F41 LonWorks 78 kBps 
F42 LonWorks 1.25 MBps 

Application option Position: 23-25 
A00 No options 
A312) Relay card 4 relays 
A32 Cascade Controller 

Coating Position: 26-27 
0031 No coating 
C1 With coating 

1) Not available with enclosure compact IP 54 

2) Not available with fieldbus options (Fxx) 

3) Not available for power sizes from 6400 to 6550 

16 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 59 of 563



VLT® 6000 HVAC Series 

IS Ordering form 

VLT 
Power sizes 

g. 6008 

6 R -D F 

Application range 
6002 
6003 
6004 
6005 
6006 
6008 

Mains 
T2 
T4 
T6 

voltage 

6011 Enclosure 

6016 B20 
6022 COO 
6027 
6032 C20 

C54 6042 
6052 CN1 

6062 
6072 Hardware variant 
6100 ST 
6102... PS 
6122- PD 
6125 

PF 

6152, EX 

6172-- DX 
6175 
6222 RFI filter 
6225 RO 

6272 R1 

6275 R3 
6352 
6400 Display unit unit (LCP) 

6500 DO 
6550 DL 

No. units of 
this type 

Required 
delivery date 

Ordered by: 

Pate: 
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 

Fieldbus option cord 
FOO 

F10 
F13 
F30 
F40 
F41 
F42 

Application option card 

A00 
A31 
A32 

Coating 
CO 
C1 
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III 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 voltage 525-600 V units 3 x 525/550/575/600 V ±10% 

Supply frequency 48-62 Hz ± 1% 

Max. imbalance of supply voltage ± 3% 

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

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

VLT 6102-6550, 380-460 V and VLT 6042-6062, 200-240 V ±3.0% of rated supply voltage 

VLT 6100-6275, 525-600 V ±3% of rated supply voltage 

True Power factor (X) 0.90 nominal at rated load 

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

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

Max. short-circuit current 100.000 A 

VLT output data (U, V, \A/): 

Output voltage 0-100% of supply voltage 

Output frequency: 

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

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

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

Output frequency 6072-6122, 380-460V 0-120 Hz, 0-450 Hz 

Output frequency 6152-6352, 380-460V 0-120 Hz, 0-800 Hz 

Output frequency 6400-6550, 380-460V 0-120 Hz, 0-450 Hz 

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

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

Output frequency 6072-6275, 525-600V 0-120 Hz, 0-450 Hz 

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

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

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

Rated motor frequency 50/60 Hz 

Switching on output Unlimited 

Ramp times 1 - 3600 sec. 

Torque characteristics: 

Starting torque 110% for 1 min. 

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

Acceleration torque 100% 
Overload torque 110% 

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, IR; 2 k 

Scanning time per input 3 msec. 

Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (PELV). In 

addition, the digital inputs can be isolated from the other terminals on the control card by connecting 

an external 24 V DC supply and opening switch 4. See Switches 1-4. 

18 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 61 of 563



VLT® 6000 HVAC Series 

Control card, analogue inputs 

No. of programmable analogue voltage inputs/thermistor inputs 2 
Terminal nos. 53, 54 
Voltage level 0 - 10 V DC (scalable) 

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

Terminal no ground. 55 
Current range 0/4 - 20 mA (scalable) 

Input resistance, RI 200 
Resolution 10 bit + sign 
Accuracy on input Max. error 1% of full scale 
Scanning time per input 3 msec. 
Reliable galvanic isolation: All analogue inputs are galvanically isolated from the supply 
voltage (PELF and other high-voltage terminals. 

Control card, pulse input: 

No. of programmable pulse inputs 3 
Terminal nos. 17, 29, 33 
Max. frequency on terminal 17 5 kHz 
Max. frequency on terminals 29, 33 20 kHz (PNP open collector) 

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

Voltage level 0-24 V DC (PNP positive logics) 
Voltage level, logical '0' < 5 V DC 
Voltage level, logical '1' >10 V DC 

Maximum voltage on input 28 V DC 
Input resistance, R 2 k 
Scanning time per input 3 msec. 

Resolution 10 bit + sign 

Accuracy (100-1 kHz), terminals 17, 29, 33 Max. error: 0.5% of full scale 
Accuracy (1-5 kHz), terminal 17 Max. error: 0.1% of full scale 

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

Reliable galvanic isolation: All pulse inputs are galvanically isolated from the supply voltage (PELL. In 

addition, pulse inputs can be isolated from the other terminals on the control card by connecting an 

external 24 V DC supply and opening switch 4. See Switches 1-4. 

Control card, digital/pulse and analogue outputs: 

No. of programmable digital and analogue outputs 2 

Terminal nos. 42, 45 

Voltage level at digitaVpulse output 0 - 24 V DC 

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

Current range at analogue output 0/4 - 20 mA 

Maximum load to ground (terminal 39) at analogue output 500 

Accuracy of analogue output Max. error: 1.5% of full scale 

Resolution on analogue output. 8 bit 

Reliable galvanic isolation: All digital and analogue outputs are galvanically isolated from the 

supply voltage (PELT/) and other high-voltage terminals. 

Control card, 24 V DC supply: 

Terminal nos. 12, 13 

Max. load 200 mA 

Terminal nos. ground 20, 39 
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VLT® 6000 HVAC Series 

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-, FIX-) 

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-1 (IEC 947)) on 4-5, control card 75 V DC, 1 A, 30 W 

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

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

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

Max. terminal load DC-1 (IEC 947) on 1-3, 1-2, power card and relay card 50 V DC, 2 A 

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

External 24 Volt DC supply (only available with VLT 6152-6550. 380-460 V): 

Terminal nos. 

Voltage range 

Max. voltage ripple 

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

35, 36 

24 V DC t15% (max. 37 V DC for 10 sec.) 

2 V DC 

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

6 Amp 

Cable lengths and cross-sections: 

Max. motor cable length, screened cable 150 m 

Max. motor cable length, unscreened cable 300 m 

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

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

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

Max. cable cross-section to motor, see next section 
Max. cross-section for 24 V external DC supply 2.5 mm2 /12 AWG 

Max. cross-section for control cables 1.5 mm2 /16 AWG 

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

If UUcUL is to be complied with, cable with temperature class 60/75°C must be used 
(VLT 6002 - 6072 380 - 460 V, 525-600 V and VLT 6002 - 6032 200 - 240 t'9. 

If UUcUL is to be complied with, cable with temperature class 75°C must be used 
(VLT 6042 - 6062 200 - 240 V, VLT 6102 - 6550 380 - 460 V VLT 6100 - 6275 525 - 600 V). 

Control characteristics: 

Frequency range 0 - 1000 Hz 

Resolution on output frequency +0.003 Hz 

System response time 3 msec. 

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

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

>1500 rpm: max. error of 0.5% of actual speed 
Process, accuracy (closed loop) < 1500 rpm: max. error 1.5 rpm 

>1500 rpm: max. error of 0.1% of actual speed 
All control characteristics are based on a 4-pole asynchronous motor 

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

Motor current [5] 0-140% load 

20 

Max. error: ±2.0% of rated output current 
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VLT® 6000 HVAC Series 

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

Externals: 

Enclosure IP 00, IP 20, IP 21/NEMA 1, IP 54 
Vibration test 0.7 g RMS 18-1000 Hz random. 3 directions for 2 hours (IEC 68-2-34/35/36) 
Max. relative humidity 93 % + 2 %, -3 % (IEC 68-2-3) for storage/transport 
Max. relative humidity 95 % non condensing (IEC 721-3-3; class 3K3) for operation 
Aggressive environment (IEC 721-3-3) Uncoated class 3C2 
Aggressive environment (IEC 721-3-3) Coated class 303 
Ambient temperature, VLT 6002-6005 200-240 V, 6002-6011 380-460 V, 6002-6011 525-600 V Bookstyle, IP 

20 Max. 45°C (24-hour average max. 40°C) 
Ambient temperature, VLT 6006-6062 200-240 V, 6016-6550 380-460 V, 6016-6275 525-600 V IP 00, IP 

20 Max. 40°C (24-hour average max. 35°C) 
Ambient temperature, VLT 6002-6062 200-240 V, 6002-6550 380-460 V, IP 54 

Max. 40°C (24-hour average max. 35°C) 
Min. ambient temperature in full operation 0 °C 
Min. ambient temperature at reduced performance -10°C 
Temperature during storage/transport -25 - +65/70°C 
Max. altitude above sea level 1000 m 
EMC standards applied, Emission EN 61000-6-3/4, EN 61800-3, EN 55011, EN 55014 
EMC standards applied, Immunity EN 50082-2, EN 

61000-4-2, IEC 1000-4-3, EN 61000-4-4, EN 61000-4-5, ENV 50204, EN 61000-4-6, VDE 0160/1990.12 

I NB!: 
VLT 6002-6275, 525-600 V units do not comply 
with EMC, Low Voltage or PELV directives. 

VLT 6000 HVAC protection 

Electronic motor thermal protection against overload. 
Temperature monitoring of heat-sink ensures that the frequency converter cuts out if the temperature reaches 

90°C for IP 00, IP 20 and NEMA 1. For IP 54, the cut-out temperature is 80°C. An overtemperature can 

only be reset when the temperature of the heat-sink has fallen below 60°C. VLT 6152-6172, 380-460 
V cuts out at 80 °C and can be reset if the temperature is below 60 °C. VLT 6222-6352, 380-460 V 

cuts out at 105°C and can be reset if the temperature has fallen below 70°C. 

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

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

Monitoring of the intermediate circuit voltage ensures that the frequency converter cuts out if 

the intermediate circuit voltage gets too high or too low. 

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

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

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

-__. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 200-240V 

According to international requirements VLT type 

Output current4l lwriv (A) 

kiur, MAX (60 s) (A) 

Output power (240 V) SVIJ,N [kVA) 

Typical shaft output PVtT.N [kW) 

Typical shaft output PVLT,N [HP) 

Max. cable [mm2 j/(AWG) 

cross-section to 

motor 

and DC-bus 

(200 V) (RMS)ILN 
Max. input current 

[A) 

Max. cable [mm2 V[AWG] 21 

cross-section power 

Max. pre-fuses (A) 

Mains contactor (Danfoss type) 

Efficiency3) 

Weight IP 20 [kg] 

Weight IP 54 (kg) 

Power loss at 
Total 

max. load. [W) 

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 10/8 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 CI 6 CI 6 CI 6 CI 6 CI 9 CI 16 

0.95 0.95 0.95 0.95 0.95 0.95 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 

Enclosure VLT type IP 20 / IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

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

Technical data, mains supply 3x200-240V 

According to international requirements 

Output current4) 

Output power 

VLT type 

IVLT.N [A] 

(200-230 V) 

Ivcr, MAX (60 s) 

[A] (200-230 V) 

lvcr,N1A] (240 V) 

MAX (60 s) 

[A] (240 V) 

SVLT,N [kVA] 

(240 V) 

Typical shaft 

output 

Typical shaft 

output 

PvaN [kW] 

PVLT,N (HP) 

Max. cable 

cross-section 
Copper 

to motor and 
Aluminium6) 

DC-bus [mm2 

HAWG]2) 

Min. cable cross-section to motor 

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

Max. input current (200 V) (RMS) 

IL N[A] 

Max. cable 

cross-section Copper 

power [mm 2 Aluminium6) 

ELAWG12) 5) 

Max. pre-fuses 

Mains contactor 

Efficiency3) 

Weight IP 00 

Weight IP 

20/NEMA 1 

Weight IP 54 

Power loss at 

max. load. 

[-]/uu) [A] 

[Danfoss type] 

[AC value] 

[kg] 

[kg] 

[kg] 

[W] 

6016 6022 6027 6032 6042 6052 6062 

46.2 59.4 74.8 88.0 115 143 170 

50.6 65.3 82.3 96.8 127 158 187 

46.0 59.4 74.8 88.0 104 130 154 

50.6 65.3 82.3 96.8 115 143 170 

19.1 24.7 31.1 36.6 41.0 52.0 61.0 

11 15 18.5 22 30 37 45 

15 20 25 30 40 50 60 

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

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

mcm5) mcm 5) 

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 

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

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

mcm mcm 5) 

60 80 125 125 150 200 250 

CI 32 CI 32 CI 37 CI 61 CI 85 CI 85 CI 141 

AC-1 AC-1 AC-1 AC-1 

0.95 0.95 0.95 0.95 0.95 0.95 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 

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

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

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

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

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

Technical data, mains supply 3 x 380-460V 

According to international requirements 

Output current 

Output power 

Typical shaft 

output 

Typical shaft 

output 

Max. cable 

cross-section to 

motor 

=111 
immo 

Max. input 

current 

(RMS) 

Max. cable 

cross-section 

power 

Max. pre-fuses 

Mains contactor 

Efficiency3) 

Weight IP 20 

Weight IP 54 

Power loss at 

max. load. [W] 

Enclosure 

VLT type 6002 6003 6004 6005 6006 6008 6011 

Ivu,N [A) (380-440 
3.0 4.1 5.6 7.2 10.0 13.0 16.0 

Iva MAX (60 s) [A) 

(380-440 V) 
3.3 4.5 6.2 7.9 11.0 14,3 17.6 

ITT. ry [A] (441-460 

V) 
3.0 3.4 4.8 6.3 8.2 11.0 14.0 

Iva, mo (60 s) [A) 

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

Svi_7,N [kVA) (400 A 2.2 2.9 4.0 5.2 7.2 9.3 11.5 

Svi_7,N [kVA) (460 V) 2.4 2.7 3.8 5.0 6.5 8.8 11.2 

R.4_7.N [kW) 1.1 1.5 2.2 3.0 4.0 5.5 7.5 

PVLT.N (HP) 1.5 2 3 5 7.5 10 

(mm2 )4AWG)21 4) 

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

)L1.1 (AI (380 V) 2.8 3.8 5.3 7.0 9.1 12.2 15.0 

ILA [A) (460 V) 2.5 3.4 4.8 6.0 8.3 10.6 14.0 

[mm2 ViAwq 2141 

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

[-]/UL10) 16/6 16/10 16/10 16/15 25/20 25/25 35/30 

panfoss type) CI 6 CI 6 CI 6 CI 6 CI 6 CI 6 CI 6 

0.96 0.96 0.96 0.96 0.96 0.96 0.96 

[kg) 8 8 8.5 8.5 10.5 10.5 10.5 

[kg] 11.5 11.5 12 12 14 14 14 

Total 67 92 110 139 198 250 295 

VLT type IP 20/IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

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

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

II Technical data, mains supply 3x380-460V 

According to international requirements 

Output current 

Output power 

Typical shaft output 

-) 
Typical shaft output 

Max. cable cross-section to 

motor and DC-bus, IP 20 

Max. cable cross-section to 

motor and DC-bus, IP 54 

Min. cable cross-section to 

motor and DC-bus 

Max. input current 

(RMS) 

Max. cable cross-section 

power, IP 20 

Max. cable cross-section 

power, IP 54 

Max. pre-fuses 

Mains contactor 

Efficiency at rated frequency 

Weight IP 20 

Weight IP 54 

Power loss at max. load. 

Enclosure 

VLT type 6016 6022 6027 6032 6042 

Ivcr,N [A] (380-440 V) 24.0 32.0 37.5 44.0 61.0 

Iva, Max (60 s) [A] 

(380-440 V) 
26.4 35.2 41.3 48.4 67.1 

Ivo-p[A] (441-460 V) 21.0 27.0 34.0 40.0 52.0 

Ivcr, mAx (60 s) [Al 

(441-460 V) 
23.1 29.7 37.4 44.0 57.2 

SA3 N (kVA] (400 V) 17.3 23.0 27.0 31.6 43.8 

SVaN (kVA) (460 V) 16.7 21.5 27.1 31.9 41.4 

Pvcr,N [kW] 11 15 18.5 22 30 

Pvcr,N (HP) 15 20 25 30 40 

4) 

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

M2Y1AWG12) 

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

(mm2)/lAWG12) 4) 10/8 10/8 10/8 10/8 10/8 

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

ILN[Al (460 V) 21.0 27.6 34.0 41.0 53.0 

4) 

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

[MM2]/(AWGI2) 

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

[-]/ucL[A] 63/40 63/40 63/50 63/60 80/80 

[Danfoss type] CI 9 CI 16 CI 16 CI 32 C132 

0.96 0.96 0.96 0.96 0.96 

[kg] 21. 21 22 27 28 

[kg] 41 41 42 42 54 

[W] 419 559 655 768 1065 

IP 20/ IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

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

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

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

VLT® 6000 HVAC Series 

Technical data, mains supply 3x380-460V 

According to international requirements VLT type 6052 6062 6072 6102 6122 

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

Iva MAX (60 s) [A] 
80.3 99.0 117 162 195 

(380-440 V) 

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

Ivcr. MAX (60 s) [A] 
71.5 84.7 117 143 176 

(441-460 V) 

Output power SVIT,Isj (kVA) (400 V) 52.5 64.7 73.4 102 123 

O SVLT.N (kVA) (460 V) 51.8 61.3 84.5 104 127 

PA Typical shaft output PVLT,N [kW] 37 45 55 75 90 
0333 

Typical shaft output PVLT,N [HP] 50 60 75 100 125 

120 / 120 / Max. cable 

cross-section to motor 35/2 50/0 50/0 250 250 

and DC-bus, IP 20 mcm5) mcm5) 
(fT1M2]/(AWG)2) 4) 6) 

Max. cable 150 / 150 / 

cross-section to motor 35/2 50/0 50/0 300 300 

and DC-bus, IP 54 mcm5) mcm5) 

Min. cable cross-section 

to motor and DC-bus 
imm21/[AWG]2) 4) 10/8 16/6 16/6 25/4 25/4 

Max. input current IL,N[A] (380 V) 72.0 89.0 104 145 174 

(RMS) IN[A] (460 V) 64.0 77.0 104 128 158 

Max. cable 120 / 120 / 

cross-section power, 35/2 50/0 50/0 250 250 

IP 20 mcm mcm 

Max. cable 
EMM2V(AWG)2) 4) 6) 

150 / 150 / 

E A cross-section power, 

IP 54 

35/2 50/0 50/0 300 

mcm 

300 

mcm 
COM 

Max. pre-fuses [-]/UL1) IA) 100/100 125/125 150/150 225/225 250/250 

Mains contactor [Danfoss type) CI 37 CI 61 C185 C185 C1141 

Efficiency at rated frequency 0.96 0.96 0.96 0.98 0.98 

Weight IP 20 [kg] 41 42 43 54 54 

Weight IP 54 [kg] 56 56 60 77 77 

Power loss at max. load. [w] 1275 1571 1851 <1400 <1600 

Enclosure IP 20/IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

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

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

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

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

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

III Technical data, mains supply 3x380-460V 

According to international requirements 

Output 

current 

mivW 

Output 

power 

VLT type 

lvt_T.N [A] (380-440 V) 

Ivo- MAX (60 s) [A] (380-440 V) 

II&T,N [A) (441-460 V) 

Iva mAx (60 s) [A] (441-460 v) 

Svu,N [kVA] (400 V) 

Syyr,ry [kVA] (460 V) 

Typical shaft output (380-440 V) Pvu,N [kW] 

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

Max. cable cross-section to motor and 

DC-bus Imm212) 4) 5) 

Max. cable cross-section to motor and 

6152 6172 6222 6272 6352 

212 260 315 395 480 

233 286 347 435 528 

190 240 302 361 443 

209 264 332 397 487 

147 180 218 274 333 

151 191 241 288 353 

110 132 160 200 250 

150 200 250 300 350 

2x185 2x185 2x185 2x185 2x185 

2x350 2x350 2x350 2x350 2x350 

DC-bus [AWG] 2) 4) 5) mcm mcm mcm mcm mcm 

Min. cable cross-section to motor and 

DC-bus [mm2/AWG] 2) 4) 5) 

Max. input 

current 
ILN[A] (380 V) 

(RMS) ILN[A] (460 V) 

Max. cable cross-section to power [MM2]2) 

4) 5) 

Max. cable cross-section to power [AWG)21 

4) 5) 

Max. pre- 

fuses 

35/2 35/2 35/2 35/2 35/2 

208 256 317 385 467 

185 236 304 356 431 

2x185 2x185 2x185 2x185 2x185 

2x350 2x350 2x350 2x350 2x350 

[-]/UL1) [A] 

Mains 

contactor 

Weight 

IP 00 

[Danfoss type] 

[kg] 

Weight 

IP 20 
[kg] 

Weight 

IP 54 
[kg] 

Efficiency at rated frequency 

Power loss 

at max. 

load. 

NVI 

mcm mcm mcm mcm mcm 

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

CI 141 CI 250EL 
CI 

250EL 

CI 

300EL 

CI 

300EL 

89 89 134 134 154 

96 96 143 143 163 

96 96 143 143 163 

0.98 

2619 3309 4163 4977 6107 

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

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

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

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

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

5. Connection bolt 1 x M10 / 2 x M10 (mains and motor), connection bolt 1 x M8 / 2 x M8 (DC-bus). 
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 Technical data, 

VLT® 6000 HVAC Series 

mains supply 3 x 380-460 V 

According to international requirements VLT type 6400 6500 6550 

+a3 

Output current [yam [A] (380-440 V) 600 658 745 

Iva. MAX (60 s) [A) (380-440 V) 660 724 820 

1,/ur,rs, [A] (441-460 V) 540 590 678 

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

Output power SmaN [kVA] (400 \./) 416 456 516 

El 
1:03:1 

Smt.T.N [kVA] (460 V) 430 470 540 

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

Typical shaft output (441-460 V) PM_T.N [HP] 450 500 600 

Max. cable cross-section to motor and DC-bus (rnm2) 4) 5) 
2 x 400 2 x 400 2 x 400 

3 x 150 3 x 150 3 x 150 

Max. cable cross-section to motor and DC-bus [AWG] 2) 2 x 750 mcm 2 x 750 mcm 2 x 750 mcm 

4) 5) 3 x 350 mcm 3 x 350 mcm 3 x 350 mcm 

Min. cable cross-section to motor and DC-bus (mm2) 4) 5) 70 70 70 

Min. cable cross-section to motor and DC-bus [AWG] 2) 4) 5) 3/0 3/0 3/0 

Max. input IL,mAx [A] (380 V) 584 648 734 

current (RMS) IL,mAx (A] (460 V) 526 581 668 

Max. cable cross-section to power [rnm2]415) 
2 x 400 2 x 400 2 x 400 

3 x 150 3 x 150 3 x 150 

Max. cable cross-section to power [AWG]2l 4) 5) 
2 x 750 2 x 750 2 x 750 

3 x 350 3 x350 3 x 350 

Min. cable cross-section to power [mm2]4) 51 70 70 70 

Min. cable cross-section to power [AWG]2) 4) 5) 3/0 3/0 3/0 

Max. pre-fuses 

(mains) ( -( /UL [AP 1 700/700 800/800 800/800 
OCK0 

Efficiency3l 0.97 0.97 0.97 

Mains contactor (Danfoss type) CI 300EL 

Weight IP 00 [kg] 515 560 585 

Weight IP 20 [kg] 630 675 700 

Weight IP 54 [kg] 640 685 710 

Power loss at 

max. load [W] 9450 10650 12000 

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

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

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

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

local regulations on min. cable cross-section. Max. cable cross section is the maximum possible cable cross section that can be 

fitted on the terminals. 

5. Connection stud 2 x M12/3 x M12. 
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VLT® 6000 HVAC Series 

II Technical data, mains supply 3 x 525-600 V 

According to international requirements VLT type 

EiA*M- 

Output current Ivcr,N [A) (550 V) 

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

IVIJ,N [A] (550 V) 

kr. MAX (60 s) [A] (575 V) 

Output S vt,,T,N [kVA] (550 V) 

Svu,n1 [kVA] (575 t 

Typical shaft output Pvt.T,ry [kW] 

Typical shaft output PAT.N [HP] 

Max. copper cable cross-section to motor and 

loadsharing 

Rated Input 

Current 

(mm2] 

[AWG] 2) 

[A] (550 V) 

[mm2] 

[AWG]2) 

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

Efficiency 

Weight IP20 

/ NEMA 1 

(kg] 

[lbs] 

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

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

6002 6003 6004 6005 6006 6008 6011 

2.6 2.9 4.1 5.2 6.4 9.5 11.5 

2.9 3.2 4.5 5.7 7.0 10.5 12.7 

2.4 2.7 3.9 4.9 6.1 9.0 11.0 

2.6 3.0 4.3 5.4 6.7 9.9 12.1 

2.5 2.8 3.9 5.0 6.1 9.0 11.0 

2.4 2.7 3.9 4.9 6.1 9.0 11.0 

1.1 1.5 2.2 3 4 5.5 7.5 

1.5 2 3 4 5 7.5 10 

4 4 4 4 4 4 4 

10 10 10 10 10 10 10 

2.5 2.8 4.0 5.1 6.2 9.2 11.2 

I vurN [A] (600 V) 2.2 2.5 3.6 4.6 5.7 8.4 10.3 

Max.copper cable cross-section, power 

4 4 4 4 4 4 4 

10 10 10 10 10 10 10 

3 4 5 6 8 10 15 

0.96 

10.5 10.5 10.5 10.5 10.5 10.5 10.5 

23 23 23 23 23 23 23 

65 73 103 131 161 238 288 

63 71 102 129 160 236 288 

Enclosure IP 20/NEMA 1 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge (AWG). 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20. Always 

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

VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 525-600 V 

According to international requirements 

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

kr, MAX (60 s) [A) (550V) 

lvt-rm [A] (550 V) 

IVLT, MAX (60 s) (A) (575 V) 

Output 

Typical shaft output Rizr,N [kW] 

Typical shaft output Pvi (HP) 

Max. copper cable 

cross-section to motor (mm2) 

and loadsharing4) 

SkI,N (kVA) (550 V) 

SkT,N [kVA] (575 V) 

[AWG)2) 

Min. cable 

cross-section to motor 

and loadsharing3l 

1 m m 2 

[AWG]2) 

Rated Input Current 

I yur.N[A] (550 V) 

lvuN[A] (600 V) 

Max copper cable [mm2] 

cross section, power4) (AWG) 

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

Efficiency 

Weight IP20 / NEMA 1 

[kg] 

fibs] 

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

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

Enclosure 

6016 6022 6027 6032 6042 6052 6062 6072 

18 23 28 34 43 54 65 81 

20 25 31 37 47 59 72 89 

17 22 27 32 41 52 62 77 

19 24 30 35 45 57 68 85 

17 22 27 32 41 51 62 77 

17 22 27 32 41 52 62 77 

11 15 18.5 22 30 37 45 55 

15 20 25 30 40 50 60 75 

16 16 16 35 35 50 50 50 

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

0.5 0.5 0.5 10 10 16 16 16 

20 20 20 8 8 6 6 6 

18 22 27 33 42 53 63 79 

16 21 25 30 38 49 38 72 

16 16 16 35 35 50 50 50 

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

20 30 35 45 60 75 90 100 

0.96 

23 

51 

23 

51 

23 

51 

30 30 

66 66 

48 

106 

48 

106 

48 

106 

451 

446 

576 

576 

702 

707 

852 1077 

838 1074 

1353 

1362 

1628 

1624 

2029 

2016 

NEMA 1 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge (AWG). 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP2O. 

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

4. Aluminium cables with cross-section above 35 mm2 must be connected by use of an Al-Cu connector. 
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fi Technical data, mains supply 3 x 525-600 V 

According to international requirements 

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

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

Ivur,N [A] (550 V) 

Ivu; MAX (60 s) [A] (575 V) 

Output SVI,T,N [kVA] (550 V) 

SVLT,N (kVA] (575 V) 

Typical shaft output Pvur,N [kW] 

Typical shaft output PVLT,N [HP] 

Max. copper 

cable cross- 
[mm2] 

section to motor 

and loadsharing4l 

II*W (AWG12) 

Max. aluminium [mm2] 

cable cross- 

section to motor [AWG] 2) 

and loadsharing4l 

Min. cable cross- 

section to motor [mm2] 

and loadsharing 3) 

[AWG]2) 

Rated Input Ivu.N[A] 

Current (550 V) 

1\43.N[A] 

(600 V) 

Max copper [mm2] 

cable cross 

section, power4) [AWG] 2) 

Max. aluminium [mm2] 

cable cross- 

section, power4l [AWG] 2) 

Max. prefuses (mains) Ilkya 
[A] 

Efficiency 

[kg] 
Weight !P00 

Ps] 
Weight IP20 / [kg] 

NEMA 1 [lbs] 

Estimated power (550 V) [W] 

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

Enclosure IP 00 and NEMA 1 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge (AWG). 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20. Always 

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

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

VLT® 6000 HVAC Series 

6100 6125 6150 6175 6225 6275 

104 131 151 201 253 289 

114 144 166 221 278 318 

99 125 144 192 242 289 

109 138 158 211 266 318 

99 125 144 191 241 275 

99 124 143 191 241 288 

75 90 110 132 160 200 

100 125 150 200 250 300 

120 120 120 2x120 2x120 2x120 

4/0 4/0 4/0 2x4/0 2x4/0 2x4/0 

185 185 185 2x185 2x185 2x185 

300 mcm 300 mcm 300 mcm 
2x300 

mcm 

2x300 

mcm 

2x300 

mcm 

6 6 6 2x6 2x6 2x6 

8 8 8 2x8 2x8 2x8 

101 128 147 196 246 281 

92 117 134 179 226 270 

120 120 120 2x120 2x120 2x120 

4/0 4/0 4/0 2x4/0 2x4/0 2x4/0 

185 185 185 2x185 2x185 2x185 

300 mcm 300 mcm 300 mcm 

2x300 

mcm 

2x300 

mcm 

2x300 

mcm 

125 175 200 250 350 400 

0.96-0.97 

109 

240 

109 

240 

109 

240 

146 

322 

146 

322 

146 

322 

121 

267 

121 

267 

121 

267 

161 

355 

161 

355 

161 

355 

2605 3285 3785 5035 6340 7240 

2560 3275 3775 5030 6340 7570 
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VLT® 6000 HVAC Series 

El Fuses 
UL compliance 

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

200-240 V 

VLT Bussmann SIBA Littel fuse Ferraz-Shawmut 

6002 KTN-R10 5017906-010 KLN-R10 ATM-R10 or A2K-10R 

6003 KTN-R15 5017906-016 KLN-R15 ATM-R15 or A2K-15R 

6004 KTN-R20 5017906-020 KLN-R20 ATM-R20 or A2K-20R 

6005 KTN-R25 5017906-025 KLN-R25 ATM-R25 or A2K-25R 

6006 KTN-R30 5017906-032 KLN-R30 ATM-R30 or A2K-30R 

6008 KTN-R50 5012406-050 KLN-R50 A2K-50R 

6011, 6016 KTN-R60 5014006.063 KLN-R60 A2K-60R 

6022 KTN-R80 5014006-080 KLN-R80 A2K-80R 

6027, 6032 KTN-R125 2028220-125 KLN-R125 A2K-125R 

6042 FWX -150 2028220-150 L25S-150 A25X-150 

6052 FWX-200 2028220-200 L25S-200 A25X-200 

6062 FWX-250 2028220.250 L25S-250 A25X-250 

380-460 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 

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

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

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

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

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

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

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

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

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

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

6052 KTS-8100 2028220-125 KLS-R100 A6K-100R 

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

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

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

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

6152 FWH-300 2028220-315 L50S-300 A50-P300 

6172 FWH-350 2028220-315 L50S-350 - A50-P350 

6222 FWH-400 206xx32-400 L50S-400 A50-P400 

6272 FWH-500 206xx32-500 L50S-500 A50-P500 

6352 FWH-600 206xx32-600 L50S-600 A50-P600 

6400 FWH-700 206xx32-700 L50S-700 A50-P700 

6500 FWH-800 206xx32-800 L50S-800 A50-P800 

6550 FWH-800 206xx32-800 L50S-800 A50-P800 

32 

-- - 
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VLT® 6000 HVAC Series 

525-600 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 

6002 KTS-R3 5017906-004 KLS-R003 
_ 

A6K-3R 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6100 FWP-125A 2018920-125 L70S-125 A700S-125 

6125 FWP-175A 2018920-180 L70S-175 A700S-175 

6150 FWP-200A 2018920-200 L70S-200 A700S-200 

6175 FWP-250A 2018920-250 L70S-250 A700S-250 

6225 FWP-350A 206)0(32-350 L70S-350 A700S-350 

6275 FWP-400A 206xx32-400 L70S-400 A700S-400 

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

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

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V drives. 

L5OS fuses from LITTEL FUSE may substitute L5OS fuses for 240 V drives. 

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

A5OX fuses from FERRAZ SHAWMUT may substitute A25X for 240 V drives. 

Non UL compliance 

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

VLT 6002-6032 200-240 V type gG 

VLT 6042-6062 200-240 V type gR 

VLT 6002-6072 380-460 V type gG 

VLT 6102-6550 380-460 V type gR 

VLT 6002-6072 525-600 V type gG 

VLT 6100-6275 525-600 V type gR 

Not following the recommendation may result 
in unnecessary damage of the drive in case of 

malfunction. Fuses must be designed for protection in 

a circuit capable of supplying a maximum of 100000 

Arms (symmetrical), 500 V/600 V maximum. 
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VLT® 6000 HVAC Series 

Mechanical dimensions 

All the below listed measurements are in mm. 
VLT type A B C a b aa/bb Type 
Bookstyle IP 20 200 - 240 V 

6002 - 6003 395 90 260 384 70 100 A 
6004 - 6005 395 130 260 384 70 100 A 
Bookstyle IP 20 380 - 460 V 

6002 - 6005 395 90 260 384 70 100 A 
6006 - 6011 395 130 260 384 70 100 A 
IP 00 200 - 240 V 

6042 - 6062 800 370 335 780 270 225 B 
IP 00 380 - 460 V 
6152 - 6172 1046 408 37511 1001 304 225 J 
6222 - 6352 1327 408 37511 1282 304 225 J 
6400 - 6550 1896 1099 490 1847 1065 400 (8a) I 

IP 20 200 - 240 V 
6002 - 6003 395 220 160 384 200 100 C 
6004 - 6005 395 220 200 384 200 100 C 
6006 - 6011 560 242 260 540 200 200 D 
6016 - 6022 700 242 260 680 200 200 D 
6027 - 6032 800 308 296 780 270 200 D 
6042 - 6062 954 370 335 780 270 225 E 
IP 20 380 - 460 V 

6002 - 6005 395 220 160 384 200 100 C 
6006-6011 395 220 200 384 200 100 C 
6016 - 6027 560 242 260 540 200 200 D 
6032 - 6042 700 242 260 680 200 200 D 
6052 - 6072 800 308 296 780 270 200 D 
6102 - 6122 800 370 335 780 330 225 D 
6400 - 6550 2010 1200 600 400 (aa) H 
IP 21/NEMA 1.380 -460 V 

6152 - 6172 1208 420 3731) 1154 304 225 J 
6222 - 6352 1588 420 37311 1535 304 225 J 

IP 54 200 - 240 V A B C D a b aa/bb Type 
6002 - 6003 460 282 195 85 260 258 100 F 
6004 - 6005 530 282 195 85 330 258 100 F 

6006 - 6011 810 350 280 70 560 326 200 F 
6016 - 6032 940 400 280 70 690 375 200 F 
6042 - 6062 937 495 421 830 374 225 G 
IP 54 380 - 460 V 
6002 - 6005 460 282 195 85 260 258 100 F 
6006 - 6011 530 282 195 85 330 258 100 F 

6016 - 6032 810 350 280 70 560 326 200 F 

6042 - 6072 940 400 280 70 690 375 200 F 

6102 - 6122 940 400 360 70 690 375 225 : F 

6152 - 6172 1208 420 37311 1154 304 225 J 
6222-6352 1588 420 37311 1535 304 225 J 
6400 - 6550 2010 1200 600 - 400 (aa) H 

1. With disconnect add 42 mm. 

34 

aa: Minimum space above enclosure 

bb: Minimum space below enclosure 
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VLT® 6000 HVAC Series 

Mechanical dimensions 

All the below listed measurements are in mm. 

VLT Type A B C a b aa/bb Type 
IP 00 525 - 600 V 

6100 -6150 800 370 335 780 270 250 B 

6175 - 6275 1400 420 400 1380 350 300 B 

IP 20/NEMA 1 525 - 600 V 

6002 - 6011 395 220 200 384 200 100 C 

6016 - 6027 560 242 260 540 200 200 D 

6032 - 6042 700 242 260 680 200 200 D 

6052 - 6072 800 308 296 780 270 200 D 

6100 - 6150 954 370 335 780 270 250 E 

6175- 6275 1554 420 400 1380 350 300 E 

Option for IP 00 VLT 6100 - 6275 

IP20 bottom cover Al 81 C1 

6100 -6150 175 370 335 

6175- 6275 175 420 400 

aa: Minimum space above enclosure 

bb: Minimum space below enclosure 

- -___ 
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VLT® 6000 HVAC Series 

Mechanical dimensions 

Type A, IP20 

VLT 6075-6125 

VLT 6150-6275 

Type B, IPOO 

With option and enclosure IP20 

B 

Type C, IP20 

36 

5 

Type D, IP20 

Type E, IP20 

Type F, IP54 

Type G, 11'54 

VLT 6075-6125 

016 
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VLT® 6000 HVAC Series 

NI Mechanical dimensions (cont.) 

17144/N3.10 

Type H, IP 20, IP 54 

Type I, IP 00 

176/)-06111 

/11(.4) 

Type J, IP 00, IP 21, IP 54 

MG.60.A8.02 - VLT is a registered Danfoss trademark 
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VLT® 6000 HVAC Series 

Mechanical installation 

A\ 
Please pay attention to the requirements 

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

in the list must be observed to avoid serious damage 
or injury, especially when installing large units. 

The frequency converter must be installed vertically. 

The frequency converter is cooled by means of air 

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

air, the minimum distance over and below the unit 

must be as shown in the illustration below. 

To protect the unit from overheating, it must be 

ensured that the ambient temperature does not rise 

above the max. temperature stated for the frequency 
converter and that the 24-hour average temperature is 

not exceeded . The max. temperature and 24-hour 
average can be seen from the General Technical Data. 
If the ambient temperature is in the range of 45°C -55° 
C, derating of the frequency converter will become 
relevant, see Derating for ambient temperature. 
The service life of the frequency converter will 

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

38 

NInstallation of VLT 6002-6352 
All frequency converters must be installed in a 

way that ensures proper cooling. 

Cooling 

0 

d 

d 

111111 

All Bookstyle and Compact units require a minimum 

space above and below the enclosure. 

- 
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VLT® 6000 HVAC Series 

Side by side/flange by flange 

All frequency converters can be mounted side 

by side/flange by flange. - IMO !$=iire 

dimm] Comments 
.., 

Bookstyle 
VLT 6002-6005, 200-240 V 100 

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

.,-. 

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

Installation on a plane, vertical surface (no spacers) 

ca 

u) , 
VLT 6002-6011, 380-460 V 100 
VLT 6002-6011 525-600 V 100 

VLT 6006-6032 200-240 V 

VLT 6016-6072 380-460 V 
VLT 6102 -6122, 380-460 V 

VLT 6016-6072 525-600 V 

200 
200 
225 
200 

Installation on a plane, vertical surface (no spacers) 

VLT 6042-6062 200-240 V 225 
VLT 6100-6275, 525-600 V 225 

Installation on a plane, vertical surface (no spacers) 

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

VLT 6152-6352, 380-460 V 225 Installation on a plane, vertical surface (spacers can be used). IP 54 filter 

mats must be changed when they are dirty. 
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VLT® 6000 HVAC Series 

Installation of VLT 6400-6550 380-460 V Compact 
IP 00, IP 20 and IP 54 

Cooling 

I H.L1.44.111, 

All units in the above-mentioned series require a 

minimum space of 400 mm above the enclosure and 
must be installed on a plane floor. This applies to 
both IP 00, IP 20 and IP 54 units. 
Gaining access to VLT 6400-6550 requires a 

minimum space of 605 mm in front of the frequency 
converter. 

Side-by-side 

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

cooling on the sides. 

IP 00 VLT 6400-6550 380-460 V 

The IP 00 unit is designed for installation in a cabinet 
when installed according to the instructions in the 

VLT 6400-6550 Installation Guide MG.56.AX.YY. 

Please note, that the same conditions as for NEMA 

1/ IP20 and IP54 must be fulfilled. 

40 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 83 of 563



VLT® 6000 HVAC Series 

Ill General information about electrical installation 

111 High voltage warning 

The voltage of the frequency converter 

is dangerous whenever the equipment is 

connected to mains. Incorrect installation 

of the motor or the frequency converter may cause 

damage to the equipment, serious personal injury 

or death. Consequently, the instructions in this 

Design Guide, as well as national and local safety 

regulations, must be complied with. Touching 
the electrical parts may be fatal - even after 
disconnection from mains: Using VLT 6002-6005, 
200-240 V wait at least 4 minutes 
Using VLT 6006-6062, 200-240 V wait at 

least 15 minutes 
Using VLT 6002-6005, 380-460 V wait at least 4 minutes 
Using VLT 6006-6072, 380-460 V wait at 

least 15 minutes 

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

least 20 minutes 

Using VLT 6400-6550, 380-460 V wait at 
least 15 minutes 

Using VLT 6002-6006, 525-600 V wait at least 4 minutes 
Using VLT 6008-6027, 525-600 V wait at 

least 15 minutes 
Using VLT 6032-6275, 525-600 V wait at 

least 30 minutes 

I NB!: 

14 
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. 

I 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. 

M Cables 
Control cables and the filtered mains cable should 
be installed separate from the motor cables so as to 

avoid interference overcoupling. Normally, a distance 
of 20 cm will be sufficient, but it is recommended 
to keep the greatest possible distance wherever 
possible, especially where cables are installed in 

parallel over a substantial distance. 

With respect to sensitive signal cables, such as 

telephone cables and data cables, the greatest possible 

distance is recommended with a minimum of 1 m per 5 
m of power cable (mains and motor cable). It must be 

pointed out that the necessary distance depends on 

the sensitivity of the installation and the signal cables, 

and that therefore no precise values can be stated. 

If cable jaws are used, sensitive signal cables are not 

to be placed in the same cable jaws as the motor 
cable or brake cable. If signal cables are to cross 
power cables, this should be done at an angle of 

90 degrees. Remember that all interference-filled 

in- or outgoing cables to/from a cabinet should 
be screened/armoured or filtered. 

See also EMC-correct electrical installation. 

IMScreened/armoured cables 
The screen must be a low HF-impedance screen. 

This is ensured by using a braided screen of 

copper, aluminium or iron. Screen armour intended 
for mechanical protection, for example, is not 

suitable for an EMC-correct installation. See 

also Use of EMC-correct cables. 
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VLT® 6000 HVAC Series 

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

be used as extra protection, provided that local safety 

regulations are complied with. In the case of an earth 

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

Never use ELCB relays, type A, since such relays 

are not suitable for DC fault currents. 

If ELCB relays are used, this must be: 

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

Suitable for power-up with short charging 
current to earth 

Suitable for a high leakage current 
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VLT® 6000 HVAC Series 

RFI switch 
Mains supply isolated from earth: 

When the frequency converter is supplied from an 

isolated mains source (IT mains), the RFI switch 
must be closed (OFF). In the OFF position, the 
internal RFI capacitors (filter capacitors) between 
the chassis and the intermediate circuit are cut out 
so as to avoid damaging the intermediate circuit 

and to reduce the earth leakage currents (see IEC 

1800-3). The position of the RFI switch can be 

seen from in VLT 6000 enclosures. 

Please also refer to the application note VLT 

on IT mains, MN.90.CX.02. 

I NB!: 
eVWhen the RFI switch is set to OFF parameter 
407 Switching frequency max is only allowed 

to be set to factory setting. 

NB!: 

11417 

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. 

NB!: 

1417 

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

A Reliable galvanic isolation (PELV) is lost if 

ll the RFI switch is placed in the OFF position. 
This means that all control in- and outputs 

can only be considered low-voltage terminals with 

basic galvanic isolation. 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. 

1751,4649.10 

Bookstyle IP 20 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

732A650.10 

Compact IP 20 and NEMA 1 

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

VLT 6002 - 6011 525 - 600 V 

Compact IP 20 and NEMA 1 

VLT 6016 - 6027 380 - 460 V 

VLT 6006 - 6011 200 - 240 V 

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

Compact IP 20 and NEMA 1 

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

VLT 6032 - 6042 525 - 600 V 

Compact IP 20 and NEMA 1 

VLT 6052 - 6122 380 - 460 V 

VLT 6027 - 6032 200 - 240 V 

VLT 6052 - 6072 525 - 600 V 

Compact IP 54 

VLT 6102 - 6122 380 - 460 V 

44 

Compact IP 54 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

752A47.10 

Compact IP 54 

VLT 6016 6032 380 - 460 V 

VLT 6006 - 6011 200 - 240 V 

Compact IP 54 

VLT 6042 - 6072 380 - 460 V 

VLT 6016 - 6032 200 - 240 V 
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VLT® 6000 HVAC Series 

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

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

I NB!: 

40 
The RFI switch must be closed (position 
ON) when high voltage tests are carried out. 

The mains and motor connection must be 
interrupted in the case of high voltage tests of the total 

installation if the leakage currents are too high. 

Heat emission from VLT 6000 HVAC 

The tables in General technical data show the 
power loss P 43(W) from VLT 6000 HVAC. The 

maximum cooling air temperature tiN Max, is 40° 

at 100% load (of rated value). 

E 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 P4. for all the frequency 
converters to be integrated in the same panel. 

The highest cooling air temperature (t IN) present 

must be lower than tiN, r,AAX (40°C). The day/night 
average must be 5°C lower (VDE 160). The 

outlet temperature of the cooling air must not 

exceed: tour, MAX (45° C). 

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

its outlet temperature (tour ): 

t = 45° C-tiN. 

3. Calculate the required 

quantity of air = 
E;,. 3. 

Ai 
insert O t in Kelvin 

The outlet from the ventilation must be placed above 

the highest-mounted frequency converter. Allowance 

must be made for the pressure loss across the 

filters and for the fact that the pressure is going 

to drop as the filters are choked. 
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 EMC-correct electrical installation 
Following these guidelines is advised, where 

compliance with EN 61000-6-3/4, EN 55011 or EN 

61800-3 First environment is required. If the installation 

is in EN 61800-3 Second environment, then it is 

acceptable to deviate from these guidelines. It is 

however not recommended. See also CE labelling, 

Emission and EMC test results under special conditions 
in the Design Guide for further details. 

Good engineering practice to ensure EMC-correct 
electrical installation: 

Use only braided screened/armoured motor 
cables and control cables. 

The screen should provide a minimum coverage 

of 80%.The screen material must be metal, 

not limited to but typically copper, aluminium, 

steel or lead. There are no special requirements 

for the mains cable. 

Installations using rigid metal conduits are not 

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

the control and mains cables. Full connection 

of the conduit from the drive to the motor is 

required. The EMC performance of flexible 

conduits varies a lot and information from the 

manufacturer must be obtained. 

Connect the screen/armour/conduit to earth 

at both ends for motor cables and control 

cables. See also Earthing of braided screened/ 
armoured control cables. 

. Avoid terminating the screen/armour with twisted 

ends (pigtails). Such a termination increases the 

high frequency impedance of the screen, which 

reduces its effectiveness at high frequencies. Use 

low impedance cable clamps or glands instead. 

Ensure good electrical contact between the 

mounting plate and the metal chassis of the 

frequency converter. This does not apply to lP54 

units as they are designed for wall mounting and 

VLT 6152-6550, 380-480 V, VLT 6042-6062, 
200-240 VAC in IP2O/NEMA1 enclosure. 

Use starwashers and galvanically conductive 

installation plates to secure good electrical 

connections for IP 00, IP 20, IP 21 and 

NEMA 1 installations. 

Avoid using unscreened/unarmoured motor 

or control cables inside cabinets housing the 

drive(s), where possible. 

An uninterrupted high frequency connection 

between the frequency converter and the motor 

units is required for IP54 units. 

The illustration shows an example of an EMC-correct 

electrical installation of an IP 20 or NEMA 1 frequency 

46 

VLT® 6000 HVAC Series 

converter. The frequency converter has been fitted 

in an installation cabinet with an output contactor 
and connected to a PLC, which in this example 

is installed in a separate cabinet. Other ways of 

making the installation may have as good an EMC 

performance, provided the above guide- lines to 

engineering practice are followed. Please note that 

when unscreened cables and control wires are used, 

some emission requirements are not complied with, 
although the immunity requirements are fulfilled. 

See the section EMC test results for further details. 
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VLT® 6000 HVAC Series 

757.A720.12 

EMC conduit EMC conduit 

LINE Motor, 3 phases 
LI pE °" 

Reinforced protective earth 

91 92 9 
LI L2 

LINE 

96 97 9 
U 

MOTOR 

LI 91 

LINE L2 92 

1.3 93 EMC conduit EMC conduit 

U 96 
V 97 MOTOR 

VI 98 

LINE Motor, 3 phae and 
LI 

..g 
Reinforced protective earth 
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M Use of EMC-correct cables 
Braided screened/armoured cables are recommended 
to optimise EMC immunity of the control cables and 

the EMC emission from the motor cables. 

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

designed to reduce the transfer of electric noise; 

however, a screen with a lower ZT value is more 
effective than a screen with a higher ZT. 

ZT is rarely stated by cable manufacturers, but 
it is often possible to estimate ZT by assessing 
the physical design. 

Transfer impedance. Z1 
mOhm/m 
105 

a 

1157,66.13 

48 

VLT® 6000 HVAC Series 

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

- The contact resistance between the individual 

screen conductors. 
The screen coverage, i.e. the physical area of the 
cable covered by the screen - often stated as a 

percentage value. Should be min. 85%. 
Screen type, i.e. braided or twisted pattern. 

Aluminium-clad with copper wire. 

Twisted copper wire or armoured steel wire cable. 

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

Double-layer braided copper wire. 

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

Cable that runs in copper tube or steel tube. 

Lead cable with 1.1 mm wall thickness with full 

coverage. 
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VLT® 6000 HVAC Series 

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

The drawing below indicates how correct earthing is 

carried out and what to be done if in doubt. 
PLC etc. 

PLC etc. 
VLT 

PLC etc. 

Min. 1 6mrn2 

Equalizing cable 

VLT 

68 

69 

1752A165.11 

Correct earthing 
Control cables and cables for serial communication 

must be fitted with cable clamps at both ends to 

ensure the best possible electrical contact 

Wrong earthing 
Do not use twisted cable ends (pigtails), since these 

increase the screen impedance at high frequencies. 

Protection with respect to earth potential 
between PLC and VLT 
If the earth potential between the frequency converter 

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

occur that will disturb the whole system. This 

problem can be solved by fitting an equalising cable, 

to be placed next to the control cable. Minimum 

cable cross-section: 16 mm 2. 

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

loops may occur. This problem can be solved by 

connecting one end of the screen to earth via a 

100nF capacitor (keeping leads short). 

Cables for serial communication 
Low-frequency noise currents betWeen two frequency 
converters can be eliminated by connecting one end of 
the screen to terminal 61. This terminal is connected 
to earth via an internal RC link. It is recommended 
to use twisted-pair cables to reduce the differential 

mode interference between the conductors. 
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VLT® 6000 HVAC Series 

Electrical installation, enclosures 

Bookstyle IP 20 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

SWITCH 1-4 

U V W PE 
96 97 98 99 

LI L2 1_3 
91 92 93 

01 02 03 
AX - 
AUX RELAY 

"12411,0 

Compact IP 54 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

U V W 
96 97 98 

L1 L2 L3 
SWITCH 1-4 91 92 93 

175:W49.10 

Compact IP 20 and NEMA 1 (IP 20) 

VLT 6002-6005, 200-240 V 

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

SWITCH 1-A 

01 02 03 

AUX RELAY 

Rri-SWITCH 

L3 
93 
L2 
92 
LI 
91 

01 02 03 

AUX RELAY " 

-DC .0C 
88 89 

Compact 113 20 and NEMA 1 

VLT 6006-6032, 200-240 V 

VLT 6016-6072, 380-460 V 

VLT 6016-6072, 525-600 V 
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SWITCH 1- 

VLT® 6000 HVAC Series 

91 92 113 

LI U U 

BS 139 

-0C OC 
LOAD SHAPING 

94 97 98 
U V W 

IJOTOR 

Compact IP 54 
VLT 6006-6032, 200-240 V 
VLT 6016-6072, 380-460 V 

Compact NEMA 1 (IP 20) 
VLT 6042-6062, 200-240 V 
VLT 6100-6150, 525-600 V 

Compact IP 00 

VLT 6042-6062, 200-240 V 
VLT 6100-6150, 525-600 V 

111701 1-4 

1111-011701 1 

Compact IP 54 

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

SWITCH 1- 

1762096.10 

WI-SWITCH 

LINE 

13 
63 
L2 
92 

LI 
9I 

01 02 03 

AUX RELAY 

U V W 

96 97 98 
MOTOR 

Compact IP 20 

VLT 6102-6122, 380-460 V 

-DC +DC 
88 89 

LOAD SNARING 

1752.007.10 

100 101 102 103 
LI L2 LI L2 

LOAD SHARING 

-DC +DC 
88 89 

UNE 

13 
93 
12 
92 

LI 
91 

Compact IP 54 

VLT 6102-6122, 380-460 V 

52 

SWITCH 1-A 

AUX 
Ot 

PCLAY0, 

LI 91 

L2 92 

L3 93 

Rn -SWITCH I 

02 NOT USED 
03 

U 96 

97 

96 

171-SVATCH 2 

.00 -DC 
69 

IP 00 

VLT 6175-6275, 525-600 V 

LI 91 

U 92 
L3 93 

Compact NEMA 1 (IP 20) 

VLT 6175-6275, 525-600 V 
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VLT® 6000 HVAC Series 

35 36 

-24V+ 

SWITCH 1-4 

RFI-SWITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI U LI L2 

LINE 

R S T 
91 92 93 
LI L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

1752A885.10 

IP 54, IP 21/NEMA 1 

VLT 6152-6352, 380-460 V 

35 36 

-24V+ 

SWITCH 1-4 

MAINS GROUND 

MOTOR 
U V W 
96 97 98 
T1 T2 T3 

sn -SWITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI L2 LI L2 

UNE 

R S T 
91 92 93 
LI L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

17504886.10 

IP 00 

VLT 6152-6352, 380-460 V 

I 

MAINS GROUND 

MOTOR 
U V W 
96 97 98 
T1 T2 T3 

35 36 

-24V+ 

SWITCH 1-4 

RFI-SWITCH 

N. AUX FAN 

100 101 102 103 
LI 12 LI L2 I 01 02 03 

AUX RELAY 

LINE 

R S T 
91 92 93 
LI L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

I 7 szweee. I o 

MOTOR 
U V W 
96 97 98 
T1 T2 T3 

IP 54, IP 21/NEMA 1 with disconnect and main fuse 
VLT 6152-6352, 380-460 V 

35 36 

-24V+ 

SWITCH 1-4 

RFI-SWITCH 

01 02 03 

AUX RELAY 

UHE 

R S T 
91 92 93 
LI L2 LS 

AUX FAN 

N,100 101 102 103 
LI L2 LI L2 

LOAD SHARING 

-DC +DC 
88 89 

175ZAAA7.10 

IP 00 with disconnect and fuse 
VLT 6152-6352, 380-460 V 

MOTOR 
U V W 
96 97 98 
T1 12 T3 
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VLT® 6000 HVAC Series 

RFI -SWITCH I 

Soft charge input snubber 

SWITCH 1-4 
105 BRAKE 
106 TEMP. 
104 KUX-ON 

24Vd.c. 

R/L1/91 

S/L2/9 

T/13/9 

lin-SWITCH 2 

+DC 89 

-DC 58 

Earth bus bar (7.) 

76FA046.10 

Compact IP 00, NEMA 1 (IP 20), and IP 54 
VLT 6400-6550, 380-460 V 

8+182 

U/T1/96 

V/T2/97 

W/75/96 

Earth boa bar el 

54 
MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 97 of 563



VLT® 6000 HVAC Series 

Electrical installation, power cables 

MINIS MINIM 

Bookstyle IP 20 
VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 
794.7.11 

1 
atti 
MX RELAY 

ii 

L1 

91 92 

e e 
93 00 

IP 20 and NEMA 1 

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

I 11 If j 
000 
01 02 03 

AUX RELAY 

Compact IP 20, NEMA 1, and IP 54 

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

VLT 6002-6011, 525-600 V 

F- 

0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

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

UNE LOAD SHARING MOTOR 

94e 95e 

0-110 SO:=10 
3331 

AUX RE1AY 

IP 54 

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

III1Electrical installation, power cables 
Moat 1 

IP 00 and NEMA 1 (IP 20) 

VLT 6042-6062, 200-240 V 
VLT 6100-6150, 525-600 V 

17,4.1.111 

001 
0 
0 002 3 

004 
0 as 
0 00 

0 105 

0,04 
0 101 

IP 00 and NEMA 1 (IP 20) 

VLT 6175-6275, 525-600 V 

56 

96 

®97 

96 

®:7 

c):8 *9 

"-at,, 

Rant' { 

*L911 

OCR 11520 

*1292 

*1393 

0 01 

0 02 
0 03 
0 04 

26 
Doe 
0 105 
0 106 

0104 

G G -DC 47C 
L1 L1 LI 121-: 88 89 -71 

0.0 F611 

tC It 

96 

V 

97 

98 

IP 54 

VLT 6042-6062, 200-240 V 

UNE 

LI L2 L3 
LOAD SHACK MOTOR 

DC- DC+ U V W 

91 92 93 88 89 96 97 98 

0 0 0 0 0 0 0 0 
O O O O 0 

± es Ka rri'10111 
MII Riff 

Compact IP 54 

VLT 6102-6122, 380-460 V 
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VLT® 6000 HVAC Series 

Electrical installation, power cables 

0A1/01 

S/12/112 

T/L3/113 

24Vd.r. 

*OCAS 

-MU 

Earth but.rrrir 

176FA203.10 

Compact IP 00, NEMA 1 (IP 20), and IP 54 

VLT 6400-6550 380-460 V 

YAMS 
FUSES 

0/1.1/01 

S/L2/O2 

T/L3/03 

*DC 00 

-0C SA 

02 03 01 
AUX AFLAY 

U/21/20 

V/T2/17 

W/T3/110 

bu sot e) 

without disconnectors and mains fuses 

176FA204,10 

Compact IP 00, NEMA 1 (IP 20), and IP 54 

VLT 6400-6550 380-460 V 

with disconnectors and mains fuses 
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VLT® 6000 HVAC Series 

Tightening-up torque and screw sizes 
The table shows the torque required when fitting 

terminals to the frequency converter. For VLT 

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

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

For VLT 6042-6062, 200-240 V and for VLT 6152-6550, 

380-460 V, the cables must be fastened with bolts. 

These figures apply to the following terminals: 

91, 92, 93 
Mains terminals (Nos.) L1, L_2, L3 

Motor terminals (Nos.) 

Earth terminal (Nos.) 

VLT type Tightening-up 

3 x 200 - 240 V torque 

96, 97, 98 
U. V. W 

94, 95, 99 

Screw/bolt 

size 

Allen 

key 

size 

VLT 6002-6005 0.5-0.6 Nm M3 

VLT 6006-6011 1.8 Nm (IP 20) M4 

VLT 6006-6016 1.8 Nm (IP 54) M4 

VLT 6016-6027 3.0 Nm (IP 20) M531 

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

VLT 6032 6.0 Nm M631 

VLT 6042-6062 11.3 Nm M8 (bolt) 

VLT type Tightening-up Screw/bolt 

3 x 380-460 V torque size 

4 mm 

4 mm 

5 mm 

Allen 

key 

size 

VLT 6002-6011 0.5-0.6 Nm M3 

VLT 6016-6027 1.8 Nm (IP 20) M4 

VLT 6016-6032 1.8 Nm (IP 54) M4 

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

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

VLT 6062-6072 6.0 Nm M63) 

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

24 Nm (IP 54)11 3) 

VLT 6152-6352 19 Nm4) M10 (bolt) 

VLT 6400-6550 . 42 Nm M12 (bolt) 

VLT type Tightening-up Screw/bolt 

3 x 525-600 V torque size 

4 mm 

4 mm 

5 mm 

6 mm 

8 mm 

Allen 

key 

size 

VLT 6002-6011 

VLT 6016-6027 

VLT 6032-6042 

VLT 6052-6072 

VLT 6100-6150 

VLT 6175-6275 

0.5-0.6 Nm 

1.8 Nm 

3.0 Nm2) 

6.0 Nm 

11.3 Nm 

11.3 Nm 

M3 

M4 

M53) 4 mm 

M63) 5 mm 

M8 

M8 

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

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

3. Allen screws (hexagon) 

4. Loadsharing terminals 9.5 Nm/M8 (bolt) 

NI Mains connection 

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

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

NB!: 
Check that the mains voltage fits the mains 

voltage of the frequency converter, which 

can be seen from the nameplate. 

See Technical data for correct sizing of cable 

cross-sections. 

Motor connection 
The motor must be connected to terminals 96, 

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

1' 

Motor voltage 0-100 % of mains voltage 

Earth connection 

See Technical data for correct sizing of cable 

cross-sections. 

All types of three-phase asynchronous standard motors 

can be used with a VLT 6000 HVAC unit. 

Small-size motors are normally star-connected. 
(220/380 V, A/Y). Large-size motors are 

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

connection and voltage can be read from 

the motor nameplate. 

NB!: 

114 
In older motors without phase coil 

insulation, a LC filter should be fitted to 

the frequency converter output. See the 

Design Guide or contact Danfoss. 

U V W 
0 0 0 0 0 

U V W 

I 1 1 
96 97 98 96 97 98 

Y A 

0 
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VLT® 6000 HVAC Series 

Direction of motor rotation 

o o o 
U V W 

1 1 1 
96 97 98 

U V W 

96 97 98 

The factory setting is for clockwise rotation with the 

frequency transformer output connected as follows. 

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

The direction of motor rotation can be changed by 

switching two phases in the motor cable. 

Parallel coupling of motors 

VLT 6000 HVAC is able to control several motors 

connected in parallel. If the motors are to have different 

rpm values, the motors must have different rated 
rpm values. Motor rpm is changed simultaneously, 

which means that the ratio between the rated 
rpm values is maintained across the range. The 

total current consumption of the motors is not 
to exceed the maximum rated output current 
Ivi_T,N for the frequency converter. 

Problems may arise at the start and at low rpm values 

if the motor sizes are widely different. This is because 

the relatively high ohmic resistance in small motors 

calls for a higher voltage at the start and at low rpm 

values. In systems with motors connected in parallel, 

the electronic thermal relay (ETR) of the frequency 
converter cannot be used as motor protection for 

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

motor (or individual thermal relays). 

I NB!: 

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

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

Motor cables 
See Technical data for correct sizing of motor 

cable cross-section and length. 

Always comply with national and local regulations 

on cable cross-sections. 

NB!: 
If an unscreened cable is used, some 

W EMC requirements are not complied with, 

see EMC test results. 

If the EMC specifications regarding emission are 

to be complied with, the motor cable must be 

screened, unless otherwise stated for the RFI filter 

in question. It is important to keep the motor cable 

as short as possible so as to reduce the noise level 

and leakage currents to a minimum. 

The motor cable screen must be connected to the 

metal cabinet of the 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 differentT frequency converters. Mounting with 
twisted screen ends (pigtails) is to be avoided, since 

these spoil the screening effect at higher frequencies. 

If it is necessary to break the screen to install a motor 
isolator or motor contactor, the screen must be 

continued at the lowest possible HF impedance. 

MG.60.A8.02 - VLT is a registered Danfoss trademark 59 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 102 of 563



VLT® 6000 HVAC Series 

Motor thermal protection 
The electronic thermal relay in UL-approved frequency 

converters has received UL-approval for single motor 
protection, as long as parameter 117 Motor thermal 

protection has been set to ETR Trip and parameter 105 

Motor current IVLT,N, has been programmed for the rated 

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

Earth connection 
Since the leakage currents to earth may be higher 

than 3.5 mA, the frequency converter must always 

be earthed in accordance with applicable na-tional 

and local regulations. In order to ensure good 

mechanical connection of the earth cable, its cable 

cross-section must be at least 10 mm2. For added 

security, an RCD (Residual Current Device) may be 

installed. This ensures that the frequency converter 
will cut out if the leakage currents get too high. 

See ROD instructions Ml.66.AX.02. 

Installation of 24 Volt external DC supply 

Torque: 0.5 - 0.6 Nm 
Screw size: 

M3 
No. Function 
35(-), 36 (+) 24 V External DC supply 
(Available with VLT 6152-6550 380.460 V only) 

24 V external DC supply can be used as low-voltage 

supply to the control card and any option cards 
installed. This enables full operation of the LCP (incl. 

parameter setting) without connection to mains. 

Please note that a warning of low voltage will be 
given when 24 V DC has been connected; however, 

there will be no tripping. If 24 V external DC supply 
is connected or switched on at the same time as the 

mains supply, a time of min. 200 msec. must be set 

in parameter 111, Start delay . A pre-fuse of min. 6 

Amp, slow-blow, can be fitted to protect the external 

24 V DC supply. The power consumption is 15-50 

W, depending on the load on the control card. 

I NB!: 

10 
Use 24 V DC supply of type PELV to ensure 

correct galvanic isolation (type PELV) on the 

control terminals of the frequency converter. 

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

with the intermediate circuit being supplied 

from an external DC source. 

60 

Terminal nos. 88; 89 

Contact Danfoss if you require further information. 

DC bus connection is not available in 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

VLT 6002-6011, 525-600 V 

High-voltage relay 
The cable for the high-voltage relay must be connected 

to terminals 01, 02, 03. The high-voltage relay is 

programmed in parameter 323, Relay 1, out-put. 

Max Cross-section: 

Torque: 

Screw size: 

Relay ouput 1 

1+3 break, 1+2 make 

Max 240 V AC, 2 Amp 

Min. 24 V DC 10 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 frequency converter. The 

protective cover (see drawing below) can be removed 

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

111 Connection examples, VLT 6000 HVAC 

The diagram below gives an example of a typical 
VLT 6000 HVAC installation. 
The mains supply is connected to terminals 91 (L1), 

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

96 (U), 97 (V) and 98 (W). These numbers can also be 

seen from the terminals of the frequency converter. 
An external DC supply or a 12-pulse option can 
be connected to terminals 88 and 89. Please ask 
Danfoss for a Design Guide to learn more. 
Analogue inputs can be connected to terminals 53 [V], 

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

Analogue inputs in parameter group 300. 

3 Phase 
power 
input 

External 
DC bus E 
input 

+10 Vdc 

0-10 Vdc 
Ref. input* L 
0-10 Vdc 

Ref. Input* L 

4-20 mA 
Ref. input' input*i_ 

There are 8 digital inputs, which can be connected 
to terminals 16-19, 27, 29, 32, 33. These inputs 

can be programmed in accordance with the table 

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

42 and 45), which can be programmed to show 

the present status or a process value, such as 

0-fmAx. Relay outputs 1 and 2 can be used for 

giving the present status or a warning. 

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

the frequency converter can be controlled and 

monitored via serial communication. 

4Earomm 
PE 99 kA"Fli I 
W 98 

PE 

88 (-) 
89 (+) 

-rs 

Reset* 

Lockouts 

Run /Stop' 

Reverse' 

50 (+10 V OUT) 

53 (A IN) 

54 (A IN) 

Switch Mode 
Power Supply 

10 Vdc 24 Vdc 
17 mA 200 mA 

+ 

55 (COM A IN) 

60 (A IN) 

12 (+24V OUT) 

13 (+24V OUT) 

16 (1) IN) 

17 (D IN) 

18 (0 IN) 

19 D IN 

20 (COM D IN) 

Interlocks 

Preset spas& 

Setup select' 

Setup select* 

175HA390.12 

27 (D IN) 

29 (0 IN) 

32 (D IN) 

33 (D IN) 

SW4 

5V 

MI= 

SW2 

RS 485 
Interface 

II 

(Aux 0 
relay') 
Aux 02 

relay1) 

(Aux 01 
reloy1) 

(Rolay2)05 

(Relay2)04'' 

(COW A OUT) 39 

(A OUT) 42 

(A OUT) 45 

SW3 
OV 

(P RS-485) 68 

(N RS-485) 69 

(COW RS-485) 61 

Motor 

Fault Indication* 
240 Vac. 2 A 

IRun Indication' 
50 Vac, 1 A 

1 
Output current Indication' 
4-20 mA 

1 
Output speed Indication' 
4-20 mA 

RS-485 
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VLT® 6000 HVAC Series 

E Single-pole start/stop 

Start/stop using terminal 18. 

Parameter. 302 = Start [1) 

Quick-stop using terminal 27. 

Parameter 304 = Coasting stop, inverse [0] 

Digital speed up/down 

4240 

PAR. 302 
Port 
PAR. 306 

Per. 305 

Pe, 306 

Per. 307 

Speed up and down using terminals 32 and 33. 

Parameter 306 = Speed up [7] 

Parameter 307 = Speed down [7] 

Parameter 305 = Freeze reference [2) 

Potentiometer reference 

I Icohrrs 

4- 101/ out 

Por. 308 
Com onolog Input 

-Parameter 308 = Reference [1] 

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

Run permissive 

Per. '303 Stan 

Per. 304 

Vorf 44.enmen4 
xlFr 

- Start permitted with terminal 16. 

Parameter 300 = Run permissive [8] 

Start/stop with terminal 18. 

Parameter 302 = Start [1) 

- Quickstop with terminal 27. 

Parameter 304 = Coasting stop, inverse [0]. 

- Activated damper (motor) 

Parameter 323 = Start command active [13]. 

2-zone regulation 

71w,11.1.13 

50 

53 

54 

55 

60 

Par, 308 Feedback 

Por. 311 Feedback 

Com. analog Input 

- Parameter 308 = Feedback [2]. 

- Parameter 311 = Feedback [2]. 

Transmitter connection 

Supplied 
by VLT 

+241/ 

Com. analog output 

Corn. analog Input 

PAR. 314, 4-20mA 

Transmitter 
with trnal 
supply 54 

esa 55 Com. 
Supply 

0 
60 PAR. 

6/4-26..4 
n.,001.14 

analog Input 

314, 0/4-20mA 

- Parameter 314 = Reference [1] 

- Parameter 315 = Terminal 60, min. scaling 

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

IN Electrical installation, control cables 

175HA380.10 

Torque: 

Screw size: 

0.5-0.6 Nm 

M3 

Generally speaking, control cables must be screened/ 

armoured and the screen must be connected by means 

of a cable clamp at both ends to the metal cabinet of 

the unit (see Earthing of screened/ armoured control 
cables). Normally, the screen must also be connected 
to the body of the controlling unit (follow the instructions 
for installation given for the unit in question). 
If very long control cables are used, 50/60 Hz 

earth loops may occur that will disturb the whole 
system. This problem can be solved by connecting 
one end of the screen to earth via a 100nF 

condenser (keeping leads short). 

Electrical installation, control cables 
Max. control cable cross section: 1.5 mm 2 /16 AWG 

Torque: 0.5-0.6 Nm 
Screw size: M3 

See Earthing of screened/armoured control cables 

for correct termination of control cables. 

eeeeee eee eee 
16 17 18 19 20 ClIZIBBID 27 

0 
29 32 33 

01;11;1 
61 68 69 BOO 

0 IN D IN D IN D IN COM 0 IN D IN 0 IN D IN COM P N 

D IN R5485 RS483 RS455 

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

RELAY 

173NA379.10 

COM A OUT A OUT +10V A IN A IN COM A IN 

+24V A OUT OUT A IN 

OUT 

No. Function 

04, 05 Relay output 2 can be used for indicating 

status and warnings. 

12, 13 Voltage supply to digital inputs. For the 24 V 

DC to be used for digital inputs, switch 4 on 

the control card must be closed, position Son'. 

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

inputs. 

20 Ground for digital inputs. 

39 Ground for analogue/digital outputs. Must 

be connnected to terminal 55 by means of 

a three-wire transmitter. See Examples of 

connection. 

42, 45 Analogue/digital outputs for indicating 

frequency, reference, current and torque. See 

parameters 319-322 Analogue/digital outputs. 

50 Supply voltage to potentiometer and thermistor 

10 V DC, 

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

55 Ground for analogue voltage inputs. 

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

parameters 314-316 Terminal 60. 

61 Termination of serial communication. See 

Earthing of screened/armoured control cables. 

This terminal is not normally to be used. 

68, 69 RS 485 interface, serial communication. 

Where the frequency converter is connected 

to a bus, switches 2 and 3 (switches 1- 4 - 

see next page) must be closed on the first and 

the last frequency converter. On the remaining 

frequency converters, switches 2 and 3 must 

be open. The factory setting is closed (position 

on). 
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VLT® 6000 HVAC Series 

24Vd.c. 
mox._200mA 

SWI 

1 

O -771 471 0 
U 0 0 0 0 T 0 7 

24Vd.c. 

L 1121131161)71109 20127129132133139142145150153154155160161168169104105 01 02103I 

I 
SW4 on 

Ext. 24Vd.c. 
5W4 off 

24Vd.c. 

BUS 
(Tx+, Rx+) 
(To . Rx-) 

Switches 1-4 

The dipswitch is located on the control card. It is used 
for serial communication and external DC supply. 

The switching position shown is the factory setting. 

0 

Switch 1 has no function. 

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

NB!: 

11,10 

When the frequency converter is the first or 

last device on the serial communication bus, 

switches 2 and 3 must be ON in that designated 
VLT. Any other VLTs on the serial communication bus 
must have switches 2 and 3 set to OFF. 

I NB!: 

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

isolated from the frequency converter. 

Bus connection 
The serial bus connection in accordance with the RS 

485 (2-conductor) norm is connected to terminals 

68/69 of the frequency converter (signals P and N). 

Signal P is the positive potential (TX+,RX+), while 

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

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

62 

In order to avoid potential equalizing currents in the 

screen, the cable screen can be earthed via terminal 

61, which is connected to the frame via an RC-link. 
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VLT® 6000 HVAC Series 

Control unit LCP 
The front of the frequency converter features a 

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

complete interface for operation and programming 
of the frequency converter. 
The control panel is detachable and can - as an 

alternative - be installed up to 3 metres away from 

the frequency converter, e.g. on the front panel, 

by means of a mounting kit option. 

The functions of the control panel can be 

divided into five groups: 
1. Display 

2. Keys for changing display mode 
3. Keys for changing program parameters 
4. Indicator lamps 

5. Keys for local operation 

All data are indicated by means of a 4-line alphanumeric 

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

4 operating data values and 3 operating condition 
values continuously. During programming, all the 

information required for quick, effective parameter 
Setup of the frequency converter will be displayed. 

As a supplement to the display, there are three 

indicator lamps for voltage (ON), warning (WARNING) 

and alarm (ALARM), respectively. 

All frequency converter parameter Setups can be 

changed immediately via the control panel, unless this 

function has been programmed to be Locked [1] via 

parameter 016 Lock for data change or via a digital 

input, parameters 300-307 Data change lock. 

tiiiiiNEKETSPRETTEgiiii 

moraninsismisrstman 

DISPLAY 
MODE 

QUICK 
MENU 

EXTEND 
MENU 

CHANGE 
DATA 

CANCEL 

OALARM °WARNING OON 

HAND 
START 

AUTO 
START 

Control keys for parameter setup 
The control keys are divided into functions. This means 

that the keys between display and indicator lamps 

are used for parameter Setup, including selecting the 

display indication during normal operation. 

DISPLAY 
MODE 

[DISPLAY MODE] is used for selecting 

the indication mode of the display or 

when returning to the Display mode 

from either the Quick menu or the 
Extend menu mode. 
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VLT® 6000 HVAC Series 

QUICK 

MENU 

EXTEND 
MENU 

CHANGE 

DATA 

CANCEL 

OK 

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

Quick menu and the Extend menu 
modes. 

[EXTEND MENU] gives access to all 

parameters. It is possible to switch 
between the Extend menu and the 

Quick menu modes. 

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

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

carried out. 

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

[+/-] is used for selecting parameters 
and for changing a chosen parameter. 
These keys are also used to change 
the local reference. 
In addition, the keys are used in 

Display mode to switch between 
operation variable readouts. 

[< >] is used when selecting a 

parameter group and for moving 

the cursor when changing numerical 
values. 

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. 

175L012.11 

IIIMIEMEMID=1:1:11111123 
R.d Y. !lour Cr..,, 

If certain threshold values are exceeded, the 

alarm and/ or warning lamp is activated, and a 

status or alarm text is displayed. 

I NB!: 

III The The voltage indicator lamp is activated when 

the frequency converter receives voltage. 

Local control 
Underneath the indicator lamps are keys 

for local control. 

66 

HAND 
START 

ri 

5, 

[HAND START] is used if the frequency 
converter is to be controlled via the 
control unit. The frequency converter 
will start the motor, since a start 

command is given by means of [HAND 
START]. 

On the control terminals, the following 
control signals will still be active when 

[HAND START] is activated: 
Hand start - Off stop - Auto start 

Safety Interlock 

Reset 

Coasting stop inverse 

Reversing 

Setup select lsb - Setup select msb 

Jog 

Run permissive 

Lock for data change 
Stop command from serial 

communication 

NB!: 
I If parameter 201 Output frequency low limit I: 

fmw is set to an output frequency greater than 

0 Hz, the motor will start and ramp up to this 

frequency when [HAND START] is activated. 

[OFF /STOP] is used for stopping the 
connected motor. Can be selected as 

Enable [1] or Disable [0] via parameter 
013. If the stop function is activated, 
line 2 will flash. 

[AUTO START] is used if the frequency 
converter is to be controlled via 

the control terminals and/or serial 

communication. When a start signal is 

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

start. 

OFF 

STOP 

AUTO 
START 

I NB!: 
IV, An active HAND-OFF-AUTO signal via the digital 

1r inputs will have higher priority than the control 

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

[RESET] is used for resetting the 
frequency converter after an alarm 
(trip). Can be selected as Enable [1] 

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

Display mode 
In normal operation, any 4 different operating variables 

can be indicated continuously: 1.1 and 1.2 and 
1.3 and 2. The present operating status or alarms 

and warnings that have arisen are shown in line 2 

in the form of a number. In the case of alarms, the 

alarm in question will be shown in lines 3 and 4, 

accompanied by an explanatory note. Warnings will 

flash in line 2, with an explanatory note in line 1. In 

addition, the display shows the active Setup. 
The arrow indicates the direction of rotation; here the 
frequency converter has an active reversing signal. The 

arrow body disappears if a stop command is given or if 

the output frequency falls below 0.01 Hz. The bottom 
line gives the status of the frequency converter. 
The scroll list on the next page gives the operating 
data that can be shown for variable 2 in display mode. 
Changes are made via the [ +1 -] keys. 

1st line 

2nd line 

3rd line 

4th line 

VAR 1.1 VAR 1.2 VAR 1.3 

OAR 2 

STATUS 

SETUP 

1 

Display mode, cont. 
Three operating data values can be shown in the first 

display line, while one operating variable can be shown 

in the second display line. To be programmed via 

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

Status line (4th line): 

The left part of the status line indicates the 

control ele-ment of the frequency converter that is 

active. AUTO means that control is via the control 
terminals, while HAND indicates that control is via 

the local keys on the control unit. 

OFF means that the frequency converter ignores all 

control commands and stops the motor. 

The centre part of the status line indicates the 
refe-rence element that is active. REMOTE means 

that the reference from the control terminals is active, 

while LOCAL indicates that the reference is determined 
via the [ +1 -] keys on the control panel. 

The last part of the status line indicates the current 

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

III Display mode I: 

VLT 6000 HVAC offers different display modes de- 

pending on the mode selected for the frequency 

converter. The figure on the next page shows the way 

to navigate between different display modes. 
Below is a display mode, in which the frequency 

converter is in Auto mode with remote reference 

at an output frequency of 40 Hz. 

In this display mode, reference and control are 

determined via the control terminals. 
The text in line 1 gives the operating variable 

shown in line 2. 
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Line 2 gives the current output frequency 
and the active Setup. 
Line 4 says that the frequency converter is in Auto mode 
with remote reference, and that the mo for is running. 

Display mode II: 

This display mode makes it possible to have three 
operating data values displayed at the same time in 

line 1. The operating data values are determined 
in parameters 007-010 Display readout. 

Display mode Ill: 
This display mode is active as long as the [DISPLAY 

MODE) key is kept depressed. In the first line, 

operating data names and units of operating data 
are displayed. In the second line, operating data 2 

remains unchanged. When the key is released, the 
different operating data values are shown. 

ui 
rn 

Display mode IV: 

This display mode is only active in connection with 
local reference, see also Reference handling. In this 

display mode, the reference is determined via the 
[ +1 -) keys and control is carried out by means of the 

keys underneath the indicator lamps. The first line 

indicates the required reference. The third line gives 

the relative value of the present output frequency at 

any given time in relation to the maximum frequency. 

The display is in the form of a bar graph. 

USE +/- 40Hz 

413.0Hzq- 
2111111111111111----" 
HAND LOCAL RUNNING 
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Navigation between display modes 

DISPLAY 
MODE 

Press briefly 

FREQUENCY 

13.0Hz -Tr 

AUTO REMOTE RUNNING 

USE +1- 40Hz 

413 .E1HzsP 
111111111111111 
HAND LOCAL RUNNING 

Display mode IV 

175ZA697.10 

Display mode I 

DISPLAY 
MODE 

With remote 
reference 

DISPLAY 
MODE 

With local reference 

DISPLAY 
MODE 

88% 7, 8A 5, 9 KU 

40.0 Hz 

AUTO REMOTE RUNNING 

Display mode II 
Keep the [DISPLAY 

MODE] key down 

DISPLAY 
MODE 

REF% CURB. A POW., KW 

40.0 Hz? 
AUTO REMOTE RUNNING 

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

selected under the Quick menu or the Extended 

menu, the procedure for changing data is the same. 

Pressing the [CHANGE DATA] key allows change 

of the selected parameter, and the underlining 
in line 4 will flash on the display. 

The procedure for changing data depends on whether 
the selected parameter represents a numerical 

data value or a functional value. 

If the chosen parameter represents a numeric data 
value, the first digit can be changed by means of 

the (+/-) keys. If the second digit is to be changed, 
first move the cursor by using the [<>] keys, then 

change the data value using the [4-] keys. 

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 [+/-] keys. 

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. 

0 

Then the chosen digit is changed infinitely by 

means of the [+/-] keys: 

70 

FREQUENCY 

50.0 
209 JOG FREQUENCY 

a0.0 Hz 

The chosen digit flashes. The bottom display 
line shows the data value that will be entered 
(saved) when signing off with [OK]. 

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

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

103) and Motor frequency (parameter 104). 

This means that the parameters are changed 
both as a group of numeric data values and as 

numeric data values infinitely variably. 

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

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

same time reconnecting the mains supply. Release 

the keys; the frequency converter has now been 

programmed for the factory setting. 

The following parameters are not zeroed by means of manual 

initialisation: 

Parameter 500, Protocol 

600, Operating hours 

601, hours run 

602, kWh counter 

603, Number of power-ups 

604, NuMber Of oyertemperatures.. 

605, Number of overvoltages 

It is also possible to carry obt.initialisation via 

parameter 620 Operating mode. 
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II Quick Menu 
The QUICK MENU key gives access to 12 of the 
most important setup parameters of the drive. After 
programming, the drive will, in many cases, be ready 
for operation. The 12 Quick Menu parameters are 

Quick Menu 
Item Number 
1 

2 

Parameter 
Name 
001 Language 
102 Motor Power 

shown in the table below. A complete description 
of the function is given in the parameter 

sections of this manual. 

Description 

Selects language used for all displays. 
Sets output characteristics of drive based on kW size 
of motor. 

3 103 Motor Voltage Sets output characteristics of drive based on voltage 
ofmotor. 

4 104 Motor Frequency 

5 105 Motor Current 

6 106 Motor Nominal Speed 

7 201 Minimum Frequency 

Sets output characteristics of drive based on nominal 
frequency of motor. This is typically equal to line 

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

8 202 Maximum Frequency Sets maximum controlled frequency at which motor 
will run. 

9 206 Ramp Up Time 

10 207 Ramp Down Time 

11 323 Relayl Function 
12 326 Relay 2 Function 

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

Parameter Data 
Enter or change parameter dataor settings in 

accordance with the following procedure. 

1. Press Quick Menu key. 

2. Use '+' and '-' keys to find parameter 

you choose to edit. 

3. Press Change Data key. 

4. Use '+' and '-' keys to select correct parameter 
setting. To move to a different digit within 
parameter, use < and > arrows. Flashing cursor 
indicates digit selected to change. 

5. Press Cancel key to disregard change, or press 

OK key to accept change and enter new setting. 

Example of Changing Parameter Data 

Assume parameter 206, Ramp Up Time, is set at 60 

seconds. Change the ramp up time to 100 seconds 
in accordance with the following procedure. 

1. Press Quick Menu key. 

2. Press '+' key until you reach Parameter 

206, Ramp Up Time. 

3. Press Change Data key. 

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

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

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

setting for Ramp Up Time. reads '100 s.' 

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

MODE 

CHANGE 

DATA 

QUICK 

MENU 

CANCEL 

EXTEND 

MENU 

OK 

°ALARM WARNING OON 

HAND 
START 

OFF 
STOP 

AUTO 
START 

I NB!: 

1141 

Programming of extended parameters functions 

available through EXTENDED MENU key is 

done in accordance with same procedure 

as described for Quick Menu functions. 
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Programming 

EXTEND 
MENU 

Using the [EXTEND MENU] key, it 

is possible to have access to all 

the parameters for the frequency 
converter. 

U Operation and Display 001-017 
This parameter group allows to set up parameters 

such as language, display readout and the possibility of 

making the function keys on the control unit inactive. 

Value -7` 

*English (ENGLISH) 

German (DEUTSCH) 

French (FRANCAIS) 

Danish (DANSK) 

Spanish (ESPAJOL) 
Italian (ITALIANO) 

Swedish (SVENSKA) 

Dutch (NEDERLANDS) 

Portuguese (PORTUGUESA) 

Finnish (SUOMI) 

State when delivered may vary from factory setting. 

Function: 
The choice in this parameter defines the language 

to be used on the display. 

[0] 

[1] 
[2] 

[3] 

[4] 

[5) 

[6] 

[7] 

[8] 

[9] 

Descnptton.o ,choice. 

There is a choice of the languages indicated. 

11111The Setup configuration 
The frequency converter has four Setups (parameter 

Setups) that can be programmed independently 
of each other. The active Setup can be selected 
in parameter 002 Active Setup. The active Setup 

number will be shown in the display under "Setup". 
It is also possible to set the frequency converter to 

Multi-Setup to allow switching of Setups with the 

digital inputs or serial communication. 
Setup shifts can be used in systems where, one Setup 

is used during the day and another at night. 

Parameter 003 Copying of Setups enables copying 

from one Setup to another. 

By means of parameter 004 LCP copy, all Setups 

can be transferred from one frequency converter 

to another by moving the control panel. First all 

parameter values are copied to the control panel. This 

can then be moved to another frequency converter, 

where all parameter values can be copied from the 

control unit to the frequency converter. 

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] 

On : Function: 
The choice in this parameter defines the Setup number 
you want to control the functions of the frequency 

converter. All parameters can be programmed in four 
individual parameter Setups, Setup 1 - Setup 4. 

In addition, a pre-programmed Setup called the 

Factory Setup exists. This only allows specific 

parameters to be changed. 

Factory Setup [0] contains the parameter values pre-set 
at the factory. Can be used as a data source if the 

other Setups are to be returned to a common state. In 

this case Factory Setup is selected as the active Setup. 

Setups 1-4 [1]-[4] are four individual Setups that 

can be selected as required. 

MultiSetup [5] is used if remote switching between 
different Setups is required. Terminals 16/17/29/32/33 
and the serial communication port can be used 

for switching between Setups. 

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

4 

12 

13 

39 

18 

27 

29 

32 

33 

+24V 

PAR, 302 
Start 
PAR. 304 

PAR. 306 

PAR. 307 

ii 
8 

Selection of Setup using terminals 32 and 33. 

Parameter 306 = Selection of Setup, lsb [4] 

Parameter 307 = Selection of Setup, msb [4] 

Parameter 002 =MultiSetup [5]. 

003 Copying of Setups 

(SETUP COPY) 

yalue: 
*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) 

[0] 

[1] 

[2) 

[3] 
Copy active Setup to Setup 4 (COPY TO SETUP 4) [4] 

Copy active Setup to ail 

(COPY TO ALL) [5] 

FUnction: 
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. 

NB!: 

14 
Copying is only possible in Stop mode (motor 
stopped on a Stop command). 

Description of choice: 

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. 

Value: 
*No copying (NO COPY) 

Upload all parameters 

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

[0] 

(UPLOAD ALL PARAMET.) 

Download all parameters 

(DOWNLOAD ALL PARAM.) 

Download power-independent par. 

(DOWNLOAD SIZE INDEP.) 

Function: . 

Parameter 004 LCP copy is used if the integrated 

copying function of the control panel is to be used. 

This function is used if all parameter Setups are 

to be copied from one frequency converter to 

another by moving the control panel. 

[1] 

[2] 

[3] 

Description:of choice: 

Select Upload all parameters [1] if all parameter values 

are to be transmitted to the control panel. 

Select Download all parameters [2] if all transmitted 

parameter values are to be copied to the frequency 

converter on which the control panel has been mounted. 

Select Download power-independent par. [3] if only the 

power-independent parameters are to be downloaded. 
This is used if downloading to a frequency converter 

that has a different rated power than the one from 

where the parameter Setup originates. 

I NB!: 

II: 1 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 use' r-defined 

readout. The choice of unit decides Whether the 

ratio between the output frequency and the readout 

is a linear, square or cubed ratio. 
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005' Max. value of ti-ser-defiiied readciiit 
(CUSTOM READOUT) 

0.01 - 999,999.99 * 100.00 

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. 

Set the required value for max. output frequency. 

I . I 111 

, II 

*No unit 1 [0] GPM 1 [21] 
% 1 [1 gays 1 [22 
rpm 1 [2 gaVmin 1 [23 
ppm 

1 
[3 gaVh 1 [24 

pulse/s 1 [4 lb/s 1 25] 
Vs 1 5] lb/min 1 [26] 
I/min 1 6] lb/h 1 27 
1/h 1 7] CFM 1 28 
kg/s 1 [8] ft 3/s 1 [29] 
kg/min 1 9 ft 3/min 1 [30 
kg/h 1 10 ft 3/h 1 [31 
m 3/s 1 11 ft 3/min 1 32] 
m 3/min 1 [12 ft/s 1 33] 
m 3/h 1 [13 in wg [34 
m/s 1 14 ft wg 2 [35] 
mbar 2 :-,: 15] PSI 2 36 
bar 2 [16] lb/in 2 37 
Pa 2 17 HP 3 [38] 
kPa 2 18 
MWG 2 19 4, alue- 

, . ..... .. . 

kW 3 [20] Resulting reference [%] (REFERENCE [%]) 

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

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

3. See figure in next column. % of maximum output frequency [%] 

(FREQUENCY [%)) 

Motor current [A] (MOTOR CURRENT [A]) 

Power [kW] (POWER [KW]) 

Power [HP] (POWER [HP]) 

Output energy [kWh] (ENERGI [UNIT]) 

Hours run [Hours] (OURS RUN [H]) 

User-defined readout [-] 

(CUSTOM READ.[UNITS])) 

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

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

Feedback 1 (FEEDBACK 1 [UNITS]) 

Feedback 2 (FEEDBACK 2 [UNITS]) 

* = factory setting. 0 = display text 1] = value for use in communication via serial communication port 

\rrirriairefrii 
Custom 
readout 
Par. 005 

Ungar 

reni.q! flow 

175HA332.12 

Kubla 
its cro 

(e.g. power) 

Output frequency 
high Ilmif 
Par. 202 

Select a unit to be shown in the display in connection 
with parameter 005 Max. value of user-defined readout. 
If units such as flow or speed units are selected, the 

ratio between readout and output frequency 

will be a linear one. 

If pressure units are selected (bar, Pa, MWG, PSI, 

etc.), the ratio will be square. If power units (HP, 

kW) are selected, the ratio will be cubed. 
The value and the unit are shown in display mode 
whenever User-defined readout [10] has been selected 
in one of parameters 007-010 Display readout. 

Select the required unit for User-defined readout . 

007 Large display readout 

(LARGE READOUT) 
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Feedback [unit] (FEEDBACK [UNITS]) [15] 

Motor voltage [V] (MOTOR VOLTAGE M) [16] 

DC link voltage [V] (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 60 [MA]) [23) 

Relay status [binary code] (RELAY STATUS) [24] 
Pulse reference [Hz] (PULSE REFERENCE [HZ]) [25] 

External reference [ %] (EXT. REFERENCE [ %]) [26] 
Heat sink temp. [°C) (HEATSINK TEMP [°C]) [27] 

Communication option card warning 
(COMM OPT WARN [HEX]) [28] 

LCP display text (FREE PROG.ARRAY) [29] 

Status word (STATUS WORD [HEX)) [30] 

Control word (CONTROL WORD [HEX]) [31] 

Alarm word (ALARM WORD [HEX]) [32] 

PID output [Hz) (PID OUTPUT [HZ)) [33] 
PID output [ %] (PID OUTPUT [%)) [34] 

Function: 
This parameter allows a choice of the data value to 
be shown in the display, line 2, when the frequency 
converter is turned on. The data values will also be 
included in the display mode scroll-list. Parameters 
008-010 Small display readout allow a choice of 

'another three data values, shown in line 1. 

See the description of the control unit. 

Description of choice:,. 

No readout can only be selected in parameters.. 
008-010 Small display readout: 
Resulting reference [ %] gives a percentage for 
the resulting reference in the range from Minimum 
reference, FiefmiN to Maximum reference, RefmAx 

. See also reference handling. 
Reference [unit] gives the resulting reference in Hz 
in Open loop. In Closed loop, the reference unit is 

selected in parameter 415 Process units. 
Frequency [Hz] gives the dutPut.frequency 
from the frequency converter. 
% of maximum output frequency [%] is the present 
output frequency as a percentage value of parameter 
202 Output frequency high limit, fM.. 
Motor current [A] states the phase current of the 
motor measured as effective value. 
Power [kW] states the actual power consumed 
by the motor in kW. 

Power [HP] states the actual power consumed 
by the motor in HP. 

Output energy [kWh] states the energy consumed 
by the motor since the latest reset was made in 

pa- rameter 618 Reset of kWh counter. 

Hours run [Hours] states the number of hours 

that the motor has run since the latest reset in 

parameter 619 Reset of hours-run counter. 
User -defined readout [ -] is a user-defined value, 

calculated on the basis of the present output frequency 
and unit, as well as the scaling in parameter 005 
Max. value of user-defined readout. Select unit in 

parameter 006 Unit for user-defined readout. 

Setpoint I [unit] is the programmed setpoint 
value in parameter 418 Setpoint 1. The unit 

is decided in parameter 415 Process units . 

See also Feedback handling. 
Setpoint 2 [unit] is the programmed setpoint value 

in parameter 419 Setpoint 2. The unit is decided 
in parameter 415 Process units. 
Feedback 1 [unit] gives the signal value of the resulting 
feedback 1 (Term. 53). The unit is decided in parameter 
415 Process units. See also Feedback handling . 

Feedback 2 [unit] gives the signal value of the 

resulting feedback 2 (Term. 53). The unit is decided 
in parameter 415 Process units. 
Feedback [unit] gives the resulting signal value 

using the unit/scaling selected in parameter 413 
Minimum feedback, FBmiN, 414 Maximum feedback, 
FBmpx and 415 Process units . 

Motor voltage [V] states the voltage supplied 
to the motor. 

DC link voltage [V] states the intermediate circuit 
voltage in the frequency converter. 
Thermal load, motor [%] states the calculated/ 
estimated thermal load on the motor. 100% 
is the cut-out lirnit: 'See also parameter 117 

Motor thermal p rolectioni 
Thermal loact'VLTI%1 states the calculated/ 
estimated therrnal load on the freqiiency 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 inpiir-53 [11],states the voltage 
value on terminal '53. 
Analogue input 54 [V] states the voltage 
value on terminal 54.* 
Analogue input 60 [mA] states the voltage 
value on terminal 60. 
Relay status [binary code] indicates the status of 

each relay. The lefC(MoSt-significant) bit iridiCates 

relay 1 followed by 2 and 6 through 9. A "1" indicates 

* = factory setting. 0 = display text U = value for use in communication via serial communication port 
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the relay is active, a "0" indicates inactive. Paramater 

007 uses an 8-bit word with the last two positions 
not used. Relays 6-9 are provided with the cascade 
controller and four relay option cards 
Pulse reference (Hz] states a pulse frequency in 

Hz connected to terminal 17 or terminal 29. 

External reference (%J 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. (T./ states the present heat sink 

temperature of the frequency converter. The cut-out 
limit is 90 ± 5°C; cutting back in occurs at 60 ± 5°C. 

Communication option card warning (Hex] gives a 

warning word if there is a fault on the communication 

bus. This is only active if communication options 

have been installed. Without communication 
options, 0 Hex is displayed. 

LCP display text shows the text programmed in 

paramet4 533 Display text 1 and 534 Display text 

2 via LCP or the serial communication port. 
LCP procedure for entering text 
After selecting Display Text in parameter 007, select 

display line parameter (533 or 534) and press the 

CHANGE DATA key. Enter text directly into the 
selected line by using UP, DN & LEFT, RIGHT arrow 

keys on the LOP. The UP and DN arrow keys scroll 

through the available characters. The Left and Right 

arrow keys move the cursor through the line of text. 

To lock in the text, press the OK key when the line of text 
is completed. The CANCEL key will cancel the text. 

The available characters are: 

ABCDEFGHIJKLMNOPORSTUVWXYZ 
/E0AAOOEI06./-00123456789 'space' 

'space' isthe default value of parameter 533 & 

534. To erase a character that has been entered, 
it must be replaced with 'space'. 
Status word displays the actual drive status 

word (see parameter 608). 

Control word displays the actual control word 
(see parameter 607). 

Alarm word displays the actual alarm word. 

PID output shows the calculated PID output 
in the display in either Hz [33] or percentage 
of max frequency [34]. 

I I : 

II 

See parameter 007 Large display readout 
* Reference [Unit] [2) 

ffe11.6611Wi,. 

This parameter enables a choice of the first of three data 
values to be shown on the display, line 1, position 1. 

This is a useful function, i.a. when setting the 

PID regulator, in order to see how the process 
reacts to a change of reference. 

For display read-outs, press the [DISPLAY MODE] 

button. Data option LCP display text [29] cannot 
be selected with Small display readout . 

Descnption,ot cnoice: 

There is a choice of 33 different data values, see 

parameter 007 Large display readout. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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009 Small display readout 1.2 

(SMALL READOUT 2) 

Value: 
See parameter 007 Large display readout 

*Motorcurrent [A] [5) 

Function: 
See the functional description for parameter 008 Small 
display readout. Data option LCP display text [29] 

cannot be selected with Small display readout . 

-Description of choice: 

There is a choice of 33 different data values, see 

parameter 007 Large display readout. 

010 Small display readout 1.3 

Se parameter 007 Large display readout 
*Power [kW] (6) 

See the functional description for parameter 008 Small 

data readout. Data option LCP display text [29] cannot 
be selected with Small display readout . 

of 

There is a choice of 33 different data values, see 
parameter 007 Large display readout. 

011 Unit of local reference 
(UNIT OF LOC REF) 

,Value: 
. Hz (HZ) 

*% of output frequency range (%) (% OF FMA)) 

Function: 
This parameter decides the local reference unit. 

Description of choice: 

Choose the required unit for local reference. 

[0] 

[1] 

012 Hand start on LCP 
(HAND START BTTN) 

Value: 
Disable (DISABLE) 

*Enable (ENABLE) 

[0] 

[1] 

Function: 
This parameter allows selection/deselection of the 
Hand start key on the control panel. 

Description of choice: 

If Disable [0] is selected in this parameter, the 
[HAND START] key will be inactive. 

013 OFF/STOP on LCP 
(STOP BUTTON) 

Disable (DISABLE) 

*Enable (ENABLE) 

Function: 
This parameter allows selection/deselection of the 
local stop key on the control panel. 

pe.sbiiption of:choice: 
If Disable (0) is selected in this parameter, the 

[OFF/ STOP] key will be inactive. 

I NB!: 
IVIf Disable is selected, the motor cannot be 
stopped by means of the [OFF/STOP] key. 

[0] 

[1] 

014 Auto start on LCP 

(AUTO START BTTN) 

Disable (DISABLE) 

*Enable (ENABLE) 

FunctiOn: 
This parameter alloWe-selection/deselection of.the 
auto start key:on the control panel. 

Description 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) 

Function: 
This parameter allows selection/deselection of the 
reset key on the control panel. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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ilecriptIOn of choice 
If Disable [0] is selected in this parameter, the 
[RESET] key will be inactive. 

I NB!: 

14 
Only select Disable [0] if an external reset signal 

has been connected via the digital inputs. 

I 

II A 

*Not locked (NOT LOCKED) 

Locked (LOCKED) 

[0] 

[1] 

This paraMeter allows the control panel to be "locked", 

which means that it is not possible to carry out 

data modifications via the control unit. 

Description" of choice:. 
If Locked [1] is selected, data modifications in the 

parameters cannot be made, although it will still 

be possible to carry out data modifications via the 

bus. Parameters 007-010 Display readout can 

be changed via the control panel. 
It is also possible to lock for data modifications in 

these parameters by means of a digital input, see 

parameters 300-307 Digital inputs. 

017 Operating state afpower up, local control 

Vaatire:,_ 

*Auto restart (AUTO RESTART) 

OFF/Stdp (OFF/STOP) 

[0] 

[1] 

4F014146; 
Setting of the desired operating mode when the 

line voltage is reconnected. 

;;:Description of owe: 

Auto restart [0] is selected if the frequency converter is to 

start up in the same start/stop condition as immediately 

before power to the frequency converter is cut off. 

OFF/Stop [1] is selected if the frequency converter 
is to remain stopped when the line 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!: 
V) 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. 0 = display text D = value for use in communication via serial communication port 
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Load and Motor 100-117 

This parameter group allows 
the con-figuration of regulation 
parameters and the choice of 
torque characteristics to which 
the frequency converter is to be 

[W) adapted. 
The motor nameplate data must 
be 

set and automatic motor adaptation can be carried 
out. In addition, DC brake parameters can be set 

and the motor thermal protection can be activated. 

Configuration 
The selection of configuration and torque characteristics 

influences the parameters that can be seen in the 

display. If Open loop [0] is selected, all parameters 
relating to PID regulation will be hidden. 

Consequently, the user is only able to see 

the parameters that are of significance for 
a given application. 

I 4 11 

k II 

Value: 
*Open loop (OPEN LOOP) 

Closed loop (CLOSED LOOP) 

[0] 

[1] 

,Tunction: 
This parameter is used for selecting the configuration 
to which the frequency converter is to be adapted. 

Description: of Choice: 

If Open loop [0] is'selected, normal speed control is 

obtained (without feedback signal), i.e. if the reference 
is changed, the motor speed Will change. 

If Closed loop [1) is selected, the internal process 
regulator is activated to enable accurate regulation 
in relation to a given process signal. 

The reference (setpoint) and the process signal 

(feedback) can be set to a process unit as 

programmed in parameter 415 Process units 

. See Feedback handling. 

* = factory setting. 0 = display text fl = value for use in comm 

101 Torque characteristics 

(VT CHARACT) 

.Value: 
*Automatic Energy Optimisation 

(AEO FUNCTION) 

Parallel motors (MULTIPLE MOTORS) 

[0] 

[1] 

Function: 
This parameter allows a choice of whether the frequency 
converter has one or several motors connected to it. 

Description of choice:- 

If Automatic Energy Optimisation [0] has been 

selected, only one motor may be connected to the 

frequency converter. The AEO function ensures 

that the motor obtains its maximum efficiency and 

minimises motor interference. 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 0.2 0.2 0.. 0.5 0.4 0.? 0.3 0.0 1.0 a 
frequency 

102 Motor power, PNI,N 

(MOTOR POWER) 

0.25 kW (0.25 Kt 
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) 

unication via serial communication port 

[25] 

[37] 

[55) 

[75] 

[110) 

[150] 

[220] 

[300] 

[400] 

[550) 

[750] 

[1100] 

[1500) 

[1850] 

[2200) 

[3000] 

[3700] 

[4500] 

80 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 123 of 563



VLT® 6000 HVAC Series 

55 kW (55.00 KVV) 

75 kW (75.00 KW) 

90 kW (90.00 KW) 

110 kW] (110.00 KVV) 

132 kW (132.00 KW) 

160 kW (160.00 KW) 

200 kW (200.00 I<VV) 

250 kW (250.00 KW) 

300 kW (300.00 KW) 

315 kW (315.00 KVV) 

355 kW (355.00 KW) 

400 kW (400.00 KW) 

450 kW (450.00 KW) 

500 kW (500.00 KVV) 

*Depends on the unit 

[5500] 

[7500) 

(9000] 

[11000) 

[13200) 

[16000] 

[20000] 

(25000] 

[30000] 

[31500) 

[35500] 

(40000] 

[45000] 

[50000] 

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. 

bThe i 

Select a value that equals the nameplate data on the 

motor. There are 4 possible undersizes or 1 oversize in 

comparison with the factory setting. Also, alternatively 
it is possible to set the value for motor power as an 

infinitely variable value, see the procedure for Infinitely 

variable change of numeric data value . 

103 Motor voltage, UIVI,N 

(MOTOR VOLTAGE) 

200 V [200] 

208 V [208] 

220 V [220) 

230 V [230] 

240 V [240] 

380 V [380] 

400 V [400] 

415 V [415] 

440 V [440) 

460 V [460] 

480 V [480] 

500 V [500] 

550 V [550) 

575 V (575] 

*Depends on the unit 

This is where the rated motor voltage UM,N IS 

set for either star Y or delta 0. 

Descripfionof choice: 

Select a value that equals the nameplate data on 

the motor, regardless of the line voltage of the 

frequency converter. Furthermore, alternatively it is 

possible to set the value of the motor voltage infinitely 

variably. Also refer to the procedure for infinitely 

variable change of numeric data value. 

* = factory setting. 1) = display text [1= value for use in communication via serial communication port 
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Changing parameters 102, 103 or 104 will 

automatically reset parameters 105 and 106 

to default values. If changes are made to 

parameters 102, 103 or 104, go back and reset 

parameters 105 and 106 to correct values. 

104 Motor frequency, tin,n 

(MOTOR FREQUENCY) 

Value: 
*50 Hz (50 HZ) 

60 Hz (60 HZ) 

[50] 

[60] 

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. 

105 Motor current, Imm (MOTOR CURRENT) - 

(MOTOR CURRENT) 

0.01 - Ivcr,max A 

>FUnction: 

* Depends on the unit 

The rated motor current Im,N forms part of the frequency 

'converter calculations i.a. of torque and motor thermal 
protection. Set the motor current IVLT,N, taking into 

account the star Y or delta connected motor. 

Description of choice: 

Set a value that equals the nameplate data on the motor. 

NB!: 

IC It is important to enter the correct value, since 

this forms part of the WC + control feature. 

106 Rated motor speed, mom 

(MOTOR NOM. SPEED) 

Value: 
100 - fM,N x 60 (max. 60000 rpm) 

*Depends on parameter 102 Motor power, P 

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 WC + control feature. 

The max. value equals fM,N x 60. 

fM,N is set in parameter 104 Motor frequency, fM,N. 

107 Automatic motor adaptation, AMA 

(AUTO MOTOR ADAPT) 

*Optimisation disable (NO AMA) 

Automatic adaptation (RUN AMA) 

Automatic adaptation with LC-filter 

(RUN AMA WITH LC-FILT) 

[0] 

[1] 

[2) 

FiinctiOn: 
Automatic motor adaptation is a test algorithm 

that measures the electrical motor parameters 
at motor standstill. This means that AMA itself 

does not supply any torque. 
AMA is useful when commissioning systems, where 
the user wants to optimise the adjustment of the 
frequency converter to the motor applied. This feature 

is used in particular where the factory setting does 

not adequately cover the motor in question. 

For the best adjustment of the frequency converter, it is 

recommended to carry out AMA on a cold motor. 

It must be noted that repeated AMA runs may 

lead to a heating of the motor that will result in 

an increase of the stator resistance Rs. However, 

this is not normally.critical. 

I NB!:. 

$ It is important to run AMA with any 

motors >55 kW/ 75 HP 

It is possible via parameter 107 Automatic motor 
adaptation, AMA to choose whether a complete 

automatic motor. adaptation Automatic adaptation 
[1] is to be carried out, Or whether reduced 
automatic motor adaptation Automatic 'adaptation 

with LC-filter[2] :is to be made. 

It is only possible to carry out the reduced test if a 

LC-filter has been placed between the frequency 

converter and the motor. If a total setting is required, the 

LC-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 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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of whether all motor phases have been connected. The 
following must be noted when the AMA function is used: 

- For AMA to be able to determine the motor 
parameters optimally, the correct nameplate data 
for the motor connected to the frequency converter 

must be entered in parameters 102 to 106. 
The duration of a total automatic motor adaptation 
varies from a few minutes to approx. 10 minutes 
for small motors, depending on the rating of 

the motor used (the time for a 7.5 kW motor, 

for example, is approx. 4 minutes). 

Alarms and warnings will be shown in the display 

if faults occur during motor adaptation. 
- AMA can only be carried out if the rated motor 

current of the motor is min. 35% of the rated 

output current of the frequency converter. 

If automatic motor adaptation is to be discontinued, 

press,the [OFF/STOP] key. 

I NBI: 
111: 

1 
AMA is not allowed on motors connected 

111 in parallel. 

iSe g"6 

Select Automatic adaptation [1] if the frequency 
converter is to carry out a complete automatic 
motor adaptation. 
Select Automatic adaptation with LC-filter [2] if a 

LC-filter has been placed between the frequency 
converter and the motor. 

Procedure for automatic motor adaptation: 

1. Set the motor parameters in accordance with 

the motor nameplate data given in parameters 

102-106 Nameplate data. 

2. Connect 24 V DC (possibly from terminal 12) 

to terminal 27 on the control card. 
3. Select Automatic adaptation [1] or Automatic 

adaptation with LC-filter [2] in parameter 107 

Automatic motor adaptation, AMA. 

4. Start up the frequency converter or connect terminal 

18 (start) to 24 V DC (possibly from terminal 12). 

5. After a normal sequence, the display reads: AMA 

STOP After a reset, the frequency converter will 

be ready to start operation again. 

If the automatic motor adaptation is to be stopped: 

1: Press the [OFF/STOP] key. 

If there is a fault, the display reads: ALARM 22 

If there is a warning, the display reads: 
WARNING 39-42 

1. Check for possible causes of the fault in accordance 
with the warning. See List of warnings and alarms. 

2. Press the [CHANGE DATA] key and select 
"Continue" if AMA is to continue despite the 

warning, or press the [OFF/STOP] key to stop 

the automatic motor adaptation. 

108 Start voltage of parallel motors 

(MULTIM.START VOLT) 

jr i 

0.0 - parameter 103 Motor voltage, U M,N 

* Depends on par. 103 Motor voltage, U M,N 

= Fun c` 

parameter specifies the start-up voltage of 

the permanent VT characteristics at 0 Hz for 

motors connected in parallel. 

The start-up voltage represents a supplementary 
voltage input to the motor. By increasing the start-up 
voltage, motors connected in parallel receive a higher 

start-up torque. This is used especially for small motors 
(< 4.0 kW) connected in parallel, as they have a higher 

stator resistance than motors above 5.5 kW. 

This function is only active if Parallel motors [1] has 

been selected in parameter 101 Torque characteristics . 

Description of choice ; ` 
Set the start-up voltage at 0 Hz. The maximum voltage 
depends on parameter 103 Motor voltage, UM,N. 

109 Resonance darnping 

(RESONANCE DAMR) 

Value' ' 
0 - 500 % 

; 

High-frequency electric resonance problems between 

the frequency converter and the motor can be 

eliminated by adjusting the resonance damping. 

D se fr_ptio n 617EFICAC$6:: 

Adjust the damping percentage until the motor 
resonance has disappeared. 

* 100 % 

1. Press the [Reset] key. 

2. Check for possible causes of the fault in 

accor-dance with the alarm message. See 

List of warnings and alarms. 

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

MG.60.A8.02 - VLT is a registered Danfoss trademark 83 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 126 of 563



VLT® 6000 HVAC Series 

110 High break-away torque 

(HIGH START TORO.) 

Value: 
0.0 (OFF) - 0.5 sec. * OFF 

Function: 
In order to secure a high starting torque, the maximum 

torque for max. 0.5 sec. is allowed. However, 

the current is limited by the protection limit of the 
frequency converter (inverter). 0 sec. corresponds 
to no high break-away torque. 

Description of choice:, 

Set the necessary time in which a high starting 

torque is desired. 

111 Start delay 

(START DELAY) 

Value: 
0.0 - 120.0 sec. 

' runctiory 
This parameter enables a delay of the starting time 

after the conditions for start have been fulfilled. 

When the time has passed, the output frequency 
will start by ramping up to the reference. 

Description... 

Set the desired time until acceleration is to begin. 

* 0.0 sec. 

112 Motor preheater 

(MOTOR PREHEAT) 

Value: 
*Disable (DISABLE) 

Enable (ENABLE) 
[0] 
[1] 

Function: 
The motor preheater ensures that no condensate 

develops in the motor at stop. This function can also 

be used to evaporate condensed water in the motor. 

The motor preheater is only active during stop. 

Description of choice: 

Select Disable [0] if this function is not required. Select 

Enable (1] to activate motor preheating. The DC current 
is set in parameter 113 Motor preheater DC current. 

113 Motor preheater DC current 

0- 100 % * 50 % 
The maximum value depends on the rated motor 

current, parameter 105 Motor current, IRN. 

FtifiCtiOn 
The motor can be preheated at stop by means of a DC 

current to prevent moisture from entering the motor. 

The motor can be preheated by means of a DC 

current. At 0%, the function is inactive; at a value 

higher than 0%, a DC current will be supplied to 

the motor at stop (0 Hz). This function can also 

be used to generate a holding torque. 

! A If too high a DC current is supplied for too 

long, the motor can be damaged. 

* = factory setting. 0 = 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 'KN. 
In parameter 115 DC braking time, the DC braking 
time is selected, and in parameter 116DC brake 
cut-in frequency, the frequency is selected at 

which DC braking becomes active. 

If terminal 19 or 27 (parameter 303/304 Digital input) has 

been programmed to DC braking inverse and shifts from 

logic "1" to logic "0", the DC braking will be activated. 

When the start signal on terminal 18 changes 
from logic "1" to logic "0", the DC braking will be 

activated when the output frequency becomes lower 

than the brake coupling frequency. 

NB!: 

14 
The DC brake is not to be used if the inertia 

of-the motor shaft is more than 20 times 
the inertia of the motor itself. 

114- DC-braking-current -- 

------(DCIIRAKE CURRENT) - 
Value: 
0 LT.MAX 

X 100 [%] IM,N 
The maximum value depends on the rated 
motor current. If the DC braking current is 

active, the frequency converter has a switching 
frequency of 4 kHz. 

* 50 % 

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. 

escrip ion of nice: 

To be set as a percentage value of the rated motor 

current IM,N set in parameter 105 Motor current, Ivo-,N. 

100% DC braking current corresponds to 'KN. 

Make sure not to supply too high a braking 

current for too long.The motor will be 

damaged because of mechanical overload 

or the heat generated in the motor. 

: - 

0.0 - 60.0 sec. * OFF 

This parameter is for setting the DC braking time 

for which the DC braking current (parameter 

113) is to be active. 

Difiellitraii'Ot choice: 

Set the desired time. 

116 DC brake cut-in frequency 

--(DC-BRAKE-CUT:IN) 
Value: 

ausA 

0.0 (OFF) - par. 202 
Output frequency high limit, fmAx 

unction:- 
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. 

* OFF 

DessrifitiO OratiBICTe:_ 

Set the desired frequency. 

- . 

No protection (NO PROTECTION) [0] 

Thermistor warning (THERMISTOR WARNING) [1] 

Thermistor trip (THERMISTOR FAULT) [2] 

ETR Warning 1 (ETR WARNING 1) [3] 
*ETR Trip 1 (ETR TRIP 1) [4] 

ETR Warning 2 (ETR WARNING 2) [5] 
ETR Trip 2 (ETR TRIP 2) [6] 

ETR Warning 3 (ETR WARNING 3) [7] 
ETR Trip 3 (ETR TRIP 3) [8] 

ETR Warning 4 (ETR WARNING 4) [9] 

ETR Trip 4 (ETR TRIP 4) [10] 

The frequency converter is able to monitor the motor 

temperature in two different ways: 

- Via a thermistor sensor fitted to the motor. The 

thermistor is connected to one of the analog 

input terminals 53 and 54. 

- Calculation of the thermal load (ETR - Electronic 

Thermal Relay), based on the current load and 

the time. This is compared with the rated motor 

* = factory setting. () = display text a = value for use in communication via serial communication port 
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current lm,N and the rated motor frequency fM.N. 

The calculations made take into account the 

need for a lower load at lower speeds because 
of less cooling in the motor itself. 

ETR functions 1-4 do not start calculating the load until 

there is a switch-over to the Setup in which they were 

selected. This enables the use of the ETR function, 
even where two or several motors alternate. 

Destription of choice: 

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 frequency converter can also be programmed to 
give off a warning signal via one of the digital outputs. 
Select ETR Trip 1-4 if tripping is desired when the 
motor is overloaded according to the calculations. 

t [s] 

2000 

1000 

6 
5 
4 
3 

2 

100 

60 
50 
40 
30 

20 

10 

tour= 1 X ficm 

too = 2 x 

four = 0.2 x fw., 

1 0 1.2 1 4 1 6 1 8 2 0 

Iw 

NB!: 

114 
In UL / cUL applications ETR provides class 
20 motor overload profection in accordance 
with National Electrical Code. 

Value: 
0.50 - 0.99 * 0.75 

Function: 
This parameter calibrates and optimizes the AEO 

function for motors of different power factor (Cos e). 

Description of choice:,. - 

Motors having > 4 poles have a lower power factor 
which would restrict or prevent use of the AEO function 
for energy sayings. This parameter allows the user 

to calibrate the AEO function to the power factor of 

the motor so that AEO can be used with motors of 

6, 8, and 12 poles as well as 4 and 2 poles. 

* = factory setting. 0 . display text 0 = value for use in communication via serial communication port 
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References and Limits 200-228 
tout 

f MAX.(202) 
Ref. 

f M,N (104) 

f MIN.(201) 

175HA334.10 

In this parameter group, the frequency and reference 

range of the frequency converter are established. 
This parameter group also includes: 

Setting of ramp times 
Choice of four preset references 
Possibility of programming four bypass frequencies. 
Setting of maximum current to motor. 
Setting of warning limits for current, frequency, 
reference and feedback. 

II 

?Value 
*0 -120 Hz (0 - 120 HZ) 

0 -1000 Hz (0 - 1000 HZ) 

=F nctior 
This is where to select the maximum output 
frequency range to be set in parameter 202 
Output frequency high limit, fmAx. 

escrip ion:o oice 

Select the required output frequency range. 

201 Output frequencylowjimit, frow 

(MIN. FREQUENCY) 

0.0 - fmAx * 0.0 HZ 

This is where to select the minimum output frequency. 

A value from 0.0 Hz to the Output frequency high limit, 

fwx frequency set in parameter 202 can be selected. 

202 'Output frequency high limit, from(' 

(MAX. FREQUENCY) 

fmiN - 120/1000 Hz 

(par. 200 Output frequency range) * 50 Hz 

In this parameter, a maximum output frequency 

can be selected that corresponds to the highest 

speed at which the motor can be. 

NB!: 
IVThe output frequency of the frequency 
converter can never assume a value higher 

than 1/10 of the switching frequency 
(parameter 407 Switching frequency. 

=Description of choice , 

A value from fmiN to the choice made in parameter 

200 Output frequency range can be selected. 

* = factory setting. 0 = display text o = value for use in communication via serial communication port 
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Reference handling 
Reference handling is shown in the block 
diagram underneath. 
The block diagram shows how a change in a parameter 
can affect the resulting reference. 

Parameters 203 to 205 Reference handling, minimum 

and maximum reference and parameter 210 Reference 
type define the way reference handling can be 

carried out. The mentioned parameters are active 
both in a closed and in an open loop. 

Remote references are defined as: 

External references, such as analog inputs 53, 54 

and 60, pulse reference via terminal 17/29 and 
reference from serial communication. 
Preset references. 

The resulting reference can be shown in the display 
by selecting Reference [ %] in parameters 007-010 
Display readout and in the form of a unit by selecting 

Resulting reference [unit]. See the section on Feedback 
handling in connection with a closed loop. 

The sum of the external references can be shown 

in the display as a percentage of the range from 

Minimum reference, Ref MIN to Maximum reference, Ref 

Max. Select External reference, % [25] in parameters 

007-010 Display readout if a readout is required. 

It is possible to have both preset references and 

external references at the same time. In parameter 210 
Reference type a choice is made of how the preset 

references are to be added to the external references. 

Furthermore, an independent local reference exists, 

where the resulting reference is set by means of 
the [+/-] keys. If local reference has been selected, 

the output frequency range is limited by parameter 
201 Output frequency low limit, fmIN and parameter 

202 Output frequency high limit, fmAx 

NB!: 

14 
If the local reference is active, the frequency 

converter will always be in Open loop 

[0], regardless of the choice made in 

parameter 100 Configuration. 

The unit of the local reference can be set either as Hz 

or as a percentage of the output frequency range. The 

unit is selected in parameter 011 Unit of local reference. 

Preset references 
Ref. 1 par. 211 

SW 
Ref. 2 per. 212 

Ref. 3 per. 213 

Re. 4 par. 214 

External ref. 

Me. Input 53. per. 300 
40(0-10V) 0 

Ana. Input 54. por. 311 

0(0-10V) 
9 

-704) 
Me. 

Input 10. 
par. 

3" Seale 2: 400 n, 

Pelee 1. tuut 17/29 
eP°' 301, 

uov ox 
ruN 

Preset rel. lab. par. 300-307 / Preset ref. melt. par. 300-307 

to 
caleh. 

Scaxle 
to 

to X 

Seale 
X Irt 

0 4 

Srlol comm. ref. 
(*no%) 

1- 
Se Ipoint 1 49--1 

1 

Selpolnt 2 49----1 

Feedback function 

See par. 413-419 

:1:1K 

um 

e--Yet 

eXP 

21.0 /1 

/T:IV 

elatIt 

Preset ref. 01 

Par. 300-307 

LCP: 
External 
reference In :4 

Leong. mod. per. 100 
Ref. funetlen, per. 210 

Speed 
Open Loop 

Freese ref. per. 100-3071 

msme-er 

\11/1 Process Resulting ref. 

T /-631 Closed Loop 777-be 
sr 

Pur .) 

Remote 
controlled 
reference 

Feedback setpoint 

-J 

LCP: 
Resulting 
reference in X 

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

LCP: 
Result ng 
rfrenc unit 

175144375.14 
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Minimum reference is ignored when the local reference 

is active (parameter 203 Reference site). The unit for 

the reference can be seen from the following table: 

*Hand/Auto linked reference Unit 

(LINKED TO HAND/AUTO) [0] Par. 100 Configuration = Open loop Hz 

Par. 100 Configuration = Closed loop Par. 415 Remote reference (REMOTE) [1] 

Local reference (LOCAL) [2] 

This parameter determines the location of the active 

reference. If Hand/Auto linked reference [0] is selected, 

the resulting reference will depend on whether the 

frequency converter is in Hand or Auto mode. 
The table shows which references are active when 

Hand/Auto linked reference [0], Remote reference [1] or 
Local reference [2] has been selected. The Hand mode 

or Auto mode can be selected via the control keys or 

via a digital input, parameters 300-307 Digital inputs. 

Reference 
handling 
Hand/Auto f01 

Remote Ill 
Local [2] 

Hand mode 
Local ref. active 
Remote ref. active 
Local ref. active 

1;i001:104k0A6K4..0 
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. 

Auto mode 
Remote ref. active 
Remote ref. active 

Local ref. active 

204 Minimum reference, RefloiN 

_(MIN. REFERENCE) 

Parameter 100 Configuration = Open loop [0]. 

0.000 - parameter 205 RefmAx * 0.000 Hz 

Parameter 100 Configuration = Closed loop [1]. 

-Par. 413 Minimum feedback 

- par. 205 RefmAx 

FiFunctiion 

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. 

* 0.000 

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 Renwitv - 1000.000 Hz * 50.000 Hz 

Parameter 100 Configuration = Closed loop [1] 

Par. 204 Ref MIN 

- par. 414 Maximum feedback * 50.000 Hz 

The Maximum reference gives the maximum value 

that can be assumed by the sum of all references. 

If Closed loop [1] has been selected in parameter 

100 Configuration, the maximum reference cannot be 

set above parameter 414 Maximum feedback . The 

Maximum reference is ignored when the local reference 

is active (parameter 203 Reference site ). 

The reference unit can be determined on the 

basis of the following table: 

Unit 

Par. 100 Configuration = Open loop 

Par. 100 Configuration = Closed loop 

Hz 

Par. 415 

ffplfiCriptjon'1,getiiialciT 
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. 

1y-- 3600 sec. * Depends on the unit 

The ramp-up time is the acceleration time from 0 

Hz to the rated motor frequency fM,N (parameter 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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104 Motor frequency, ki,N). It is assumed that the 

output current does not reach the current limit (set 

in parameter 215 Current limit lL/M). 

foot 

141AX.(202) 
Rot. 

f 1.4N (104) 

f141N.(201) 

175/.334.10 

Romp up 
h--4; 

Romp down 

Description of choice: 
Program the desired ramp-up time. 

Value: 
1 - 3600 sec. * Depends on the unit 

The ramp-down time is the deceleration time 

from the rated motor frequency fM,N (parameter 
104 Motor frequency, f MN) to 0 Hz, provided 
there is no overvoltage in the inverter because of 

the motor acting as a generator. 

Description of choice: 
Program the desired ramp-down time. 

11 

Value: ". 2, . 

Disable (DISABLE) [0] 

*Enable (ENABLE) [1] 

Function: 
This function ensures that the frequency converter 

does not trip during deceleration if the ramp-down 
time set is too short. If, during deceleration, the 

frequency converter registers that:the intermediate 

circuit voltage is higher than the rr-16,CC: vefue (see list 

of warnings and alarms), the frequency converter : 

automatically extends the 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. 

De'SCription of 'choice: 

Program this function as Enable [1] if the frequency 

converter periodically trips during ramp-down. If a 

quick ramp-down time has been programmed that 

may lead to a trip under special conditions, the function 

can be set to Enable [1] to avoid trips. 

209 Jog frequency 

' (JOG FREQUENCY) 

Par. 201 Output frequency Low limit - par. 202 

Output frequency high limit * 10.0 HZ 

The jog frequency fjoG is the fixed output frequency 
at which the frequency converter is running when 

the jog function is activated. 

Jog can be activated via the digital inputs. 

Dscription of choice 

Set the desired frequency. 

* = factory setting. 0 = display text J = value for use in communication via serial communication port 
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Reference type 
The example shows how the resulting reference is 

calculated when Preset references are used together 
with Sum and Relative in parameter 210 Reference 

type. See Calculation of resulting reference. See 

also the drawing in Reference handling. 

The following parameters have been set: 
Par. 204 Minimum reference: 
Par. 205 Maximum reference: 
Par. 211 Preset reference: 
Par. 308 Terminal 53, analog input: 
Par. 309 Terminal 53, min. scaling: 
Par. 310 Terminal 53, max. scaling: 

10 Hz 
50 Hz 
15% 

Reference [1] 

0V 
10V 

When parameter 210 Reference type is set to Sum 

[0], one of the adjusted Preset references (par. 211- 

214) will be added to the external references as a 

percentage of the reference range. If terminal 53 

is energized by an analog input voltage of 4 V, the 

resulting reference will be as follows: 

Par. 210 Reference type = Sum [0] 

Par. 204 Minimum reference = 10.0 Hz 

Reference contribution at 4 V = 16.0 Hz 

Par. 211 Preset reference = 6.0 Hz 
Resulting reference = 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 analog input voltage of 4 V, the 

resulting reference will be as follows: 

Par. 210 Reference type = Relative [1] 

Par. 204 Minimum reference = 10.0 Hz 

Reference contribution at 4 V = 16.0 Hz 
Par. 211 Preset reference = 2.4 Hz 

Resulting reference = 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 programmed 

for Sum [0] and Relative [1], respectively. In addition, 

a graph is shown in which parameter 211 Preset 

reference 1 is programmed for 0%. 

AO. N.] 

Par. 20 
Ref. min. = 10 

0 
Par. 309 
Terminal 53 = OV 

10 Re. signal (V] 
Par. 310 
Terminal 53 = 10y 

D:fal 

*Sum (SUM) [0] 

Relative (RELATIVE) [1] 
ExternaVpreset (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 ExtemaYpreset function - to 

select whether a shift between external references 

and preset references is wanted. 
See Reference handling . 

Fiti*i16107,61021 

If Sum [0] is selected, one of the adjusted preset 

references (parameters 211-214 Preset reference) is 

added to the other external references as a percentage 

of the reference range (RefmiN-RefmAx). 

If Relative [1] is selected, one of the adjusted 

preset references (parameters 211-214 Preset 

reference ) is totaled as a percentage of the sum 

of the present external references. 

If 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 analog 

references, pulse references and any references 

from serial communication. 

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

1141 

If 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. 

211 Preset reference 1 

(PRESET REF. 1) 

212 Preset reference 2 

(PRESET REF 4) 

Value: 
-100.00 % - +100.00 c/0 

of the reference range/external reference 

* 0.00% 

,Function:. 
Four different preset references can be programmed 
in parameters 211-214 Preset reference. The preset 

reference is stated as a percentage value of the 

reference range (Reim - Ref MAX) or as a percentage 

of the other external references, depending on the 
choice made in parameter 210 Reference type . 

The choice between the preset references can 

be made by activating terminal 16, 17, 29, 32 

or 33, cf. the table below. 

Terminal 17/29/33 

preset ref. msb 

0 

0 

Terminal 16/29/32 

preset ref. lsb 

0 

1 

0 

Preset ref. 1 

Preset ref. 2 

Preset ref. 3 

. Preset ref. 4 

Description of choice: 

Set the required preset reference(s) that is/are 

to be the options. 

Value: 

0.1 - 1.1 x IVLTN * 1.1 x IVLT.N [A] 

Function: . 

This is where the maximum output current ILIM is set. 

The factory setting corresponds to the rated output 
current. Current limit should not be used for motor 

protection: parameter 117 is for motor protection. 

Current limit is for protection of the frequency converter. 

If the current limit is set within the range of 1.0-1.1 

x IvLT,N (the rated output current of the frequency 

converter), the frequency converter can only handle a 

load intermittently, i.e. for short periods at a time. After 

the load has been higher than Ivo-N, it must be ensured 

that for a period the load is lower than IVLT,N. Please 

note that if the current limit is set to less than IVLTN, the 
acceleration torque will be reduced correspondingly. 

If the drive is in current limit and a stop command 
is initiated with the stop button on the LCP key 

pad, the drive output is immediately turned off 

and the motor will coast to a stop. 

4.9'esCriPtionof choice: 

Set the required maximum output current ILIM. 

- . - 

'0 (OFF) - 100 Hz 

: Function:: 
Some systems call for some output frequencies to be 

avoided because of mechanical resonance problems. 
The frequencies to avoid can be programmed in 

parameters 217-220 Frequency bypass 
In this parameter (216 Frequency bypass, bandwidth), 
a definition can be given of a bandwidth around 

each of these frequencies. 

* Disable 

Description of choice: 

The bypass bandwidth is equal to the programmed 

bandwidth frequency. This bandwidth will be centered 

around each bypass frequency. 

P 

II 

P 

220 Frequency bypass 4 
I 

.Yalue: 
0 - 120/1000 HZ * 120.0 Hz 

The frequency range depends on the selection made 

in parameter 200 Output frequency range. 

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

Some systems call for some output frequencies 
to be avoided because of mechanical resonance 
problems in the system. 

;1?-grOtifitta-h'161.0516iX2: 
Enter the frequencies to be avoided. 

221- Warning: Low current, kow 
(WARN..LOW CURR.) 

graltie 
- 

0.0 - par. 222 Warning: High current 'HIGH, * 0.0A 

MinctrO"Tiji 
When the motor current is below the limit, 'Low, 

programmed in this parameter, the display shows a 

flashing CURRENT LOW, provided Warning [1] has 

been selected in parameter 409 Function in case of no 
load. The frequency converter will trip if parameter 409 
Function in case of no load has been selected as Tn'p [0]. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while 

stopped. 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.fp:bViAtkgircfRaKi,VF:;Vr' 
The lower signal limit 'LOW must be programmed within 
the normal working range of the frequency converter. 

Tuki 
(PAR.215) 

I HIGH 
(PAR.222) 

REFLw 
(PAR.2o25) 

REFHIGH 
(PAR.226) 

I LOW 
(PAR.221) 

RANG 

fMIN FLOW 

(PAR.201) (PAR.223) 

REF THIGH THIGH f1.4AX 

(PAR.224) (PAR.202) 

Parameter 221 - IVLT. MAX * IVLT,MAX 

If the motor current is above the limit, 'HIGH, 

programmed in this parameter, the display shows 

a flashing CURRENT HIGH. 
The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 

ramp-down after a stop command or while stopped. 

The warning functions are activated when the output 

frequency has reached the resulting reference. 

The signal outputs can be programmed to 
generate a warning signal via terminal 42 or 

45 and via the relay outputs. 

The upper signal limit of the motor frequency, fHIGH, 

must be programmed within the normal working 
range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, ILOW. 

223 Warning: Low frequency, ,fLow 

(WARN. LOW FREQ) 

0.0 - parameter 224 * 0.0 Hz 

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 stopped. 
The warning functions are activated when the output 

frequency has reached the selected reference. 

The signal outputs can be programmed to 

generate a warning signal via terminal 42 or 

45 and via the relay outputs. 

Waal proNOIrc: Op* 
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, low 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Value: 
Par. 200 Output frequency range = 0-120 Hz [0). 

parameter 223 - 120 Hz * 120.0 Hz 

Par. 200 Output frequency range = 0-1000 Hz [1). 

parameter 223 - 1000 Hz * 120.0 Hz 

Function: 
If the output frequency is above the limit, fHIGH, 

programmed in this parameter, the display will 

show a flashing FREQUENCY HIGH. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while stopped. 
The warning functions are activated when the output 
frequency has reached the resulting reference. 

The signal outputs can be programmed to 

generate a .warning signal via terminal 42 or 

45 and via the relay outputs. 

Description of choice: 

The higher signal limit of the motor frequency, fHIGH, 

must be programmed within the normal working 

range of the frequency converter. See drawing at 

pa-rameter 221 Warning: Low current, 'Low. 

' 

. Value: 
-999,999.999 - REFHIGH (par.226) * -999,999.999 

Function: 
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 

stopped. Th-e warning functions are activated when 

the output frequency has reached the selected 
reference. The signal outputs can be programmed 
to generate a warning signal via terminal 42 or 

45 and via the relay outputs. 

The reference limits in parameter 226 Warning: 

High reference, RefHIGH, and in parameter 225 

Warning: Low reference, Ftekow, are only active 

when remote reference has been selected. 

In Open loop mode the unit for the reference is Hz, 

while in Closed loop mode the unit is programmed 

in parameter 415 Process units. 

Description of choice: 

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. 

226 Warning: High reference,, REFHIGH 

(WARN. HIGH REF.) 

REFLow (par. 225) - 999,999.999 * 999,999.999 

function:; 
If the resulting reference is above the limit, RefHIGH, 

programmed in this parameter, the display shows 

a flashing REFERENCE HIGH. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while stopped. 
The warning functions are activated when the output 
frequency has reached the resulting reference. 

The signal outputs can be programmed to 

generate a warning signal via terminal 42 or 

45 and via the relay outputs. 
The reference limits in parameter 226 Warning: 

High reference, RefrucH , and in parameter 227 

Warning: Low reference, RefLow , 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 . 

Description of:choice: 

.The upper signal limit, RefHIGH, of the reference must 

be programmed within the normal working range of 

the frequency converter, provided parameter 100 

Configuration has been programmed for Open loop 

Pl. In Closed loop 11) (parameter 100), RefHIGH 

must be within the reference range programmed 
in parameters 204 and 205. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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'227 Warning: Low feedback, FBLow. 
(WARN LOW FDBK)' 

ValUe: 

-999,999.999 - FBHIGH 

(parameter 228) * -999.999,999 

, 

If the feedback signal is below the limit, FBLow, 

programmed in this parameter, the display will 

show a flashing FEEDBACK LOW. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while 

stopped. The warning functions are activated Men 
the output frequency has reached the selected 
reference. The signal outputs can be programmed 
to generate a warning signal via terminal 42 or 

45 and via the relay outputs. 
In Closed loop, the unit for the feedback is programmed 
in parameter 415 Process units. 

1).6%'.0rOti3O-0,40.6Y6i<6.01t. 

Set the required value within the feedback range 

(Parameter 413 Minimum feedback, FBANN, and 
414 Maximum feedback, Femax). 

228 Warning: High feedback, FBHIGH 

(WARN. HIGH FDBK) 

;MI 
FBLow 
(parameter 227) - 999,999.999 * 999.999,999 

If the feedback signal is above the limit, FBHIGH. 

programmed in this parameter, the display will 

show a flashing FEEDBACK HIGH. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while stopped. 
The warning functions are activated when the output 

frequency has reached the selected reference. 

The signal outputs can be programmed to 

generate a warning signal via terminal 42 or 
45 and via the relay outputs. 
In Closed loop, the unit for the feedback is programmed 
in parameter 415 Process units. 

0001.010.1:0:tg qtaXe 
Set the required value within the feedback range 

(parameter 413 Minimum feedback, Pam, and 

414 Maximum feedback, FE3mAx). 

* = factory setting. 0 = display text 0 = 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 
frequency converter are defined. 
The digital inputs (terminals 16, 17, 18, 19, 27, 29, 

32 and 33) are programmed in parameters 300-307. 

The table below gives the options for programming the 

inputs. The digital inputs require a signal of 0 or 24 V 

DC. A signal lower than 5 V DC is a logic '0', while 

a signal higher than 10 V DC is a logic '1'. 

The terminals for the digital inputs can be connected 
to the internal 24 V DC supply, or an external 24 

V DC supply can be connected. 
The drawings in the next column show one Setup 
using the internal 24 V DC supply and one Setup 
using an external 24 V DC supply. 

10[1f1B 
ON 

1 2 3 4 

2 
9: Switch 4, which is located 

on the Dip switch control 
gl card, is used for separating 

the common potential of the 
internal 24 V DC supply from 

the common potential of the external 24 V DC 

supply. 

See Electrical installation. 
Please note that when Switch 4 is in the OFF 

position, the external 24 V DC supply is galvanically 

isolated from the frequency converter. 

Digital inputs 

Value: 

Terminal no. 

parameter 

No function 

Reset 

Coasting stop, inverse 

Reset and coasting stop, 

inverse 

(NO OPERATION) 

(RESET) 

(COAST INVERSE) 

(COAST & RESET INVERS) 

Start 
Reversing 

Reversing and start 

DC-braking, inverse 

Safety Interlock 

Freeze Reference 

Freeze output 

Selection of Setup, Isb 

Selection of Setup, msb 

Preset reference, on 

Preset reference, Isb 

Preset reference, msb 

Speed down 

Speed up 

Run permissive 

Jog 

Data change lock 

Pulse reference 

Pulse feedback 
Hand start 

Auto start 

(START) 

(REVERSE) 

(START REVERSE) 

(DC BRAKE INVERSE) 

(SAFETY INTERLOCK) 

(FREEZE REFERENCE) 

(FREEZE OUTPUT) 

(SETUP SELECT LSB) 

(SETUP SELECT MSB) 

(PRESET REF. ON) 

(PRESET REF. SEL. LSB) 

(PRESET REF. MSB) 

(SPEED DOWN) 

(SPEED UP) 

(RUN PERMISSIVE) 

(JOG) 

(PROGRAMMING LOCK) 

(PULE REFERENCE) 

(PULSE FEEDBACK) 

(HAND START) 

(AUTOSTART) 

16 

300 
17 

301 

18 

302 

19 

303 
27 29 

304 305 
32 

306 

33 

307 

Sol [0] [0] [0] - [0] (0)* [01* 

[1]* [1] [1] [1] [1] 

[0]* 
[1] 

[1]* 
[1]* 
[2] 

[3] [2] 

[3] 

Function: 
In parameters 300-307 Digital inputs it is possible to 

choose between the different possible functions related 

[2] [2]* [2] [2] [2] 

131 [3] [31 [31 [3] 
[4] [4] [4] 

[4] [5] [4] 

151 [5] PI [51 [51 

[6] [7] [6] 

[6] [81 [6] .. 

[7] [91 [71 

17] [10] [7] 

(81 [81 111] [8] [8] 

[9] [91 [12]*. (9] [9] 

[10) [10] [13] [10] [10] 

[11] [14] 

[11] 

[11] [12] [15] (11] [121 

[12] [13] [16] [12] [13] 

to the digital inputs (terminals 16-33). The functional 

options are given in the table on the previous page. 

* = factory setting. 0 = display text U = value for use in communication via serial communication port 
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DeScriPtidh:,:drehbiCe: 

No function is selected if the frequency converter is 

not to react to signals transmitted to the terminal. 

Reset the frequency converter after an alarm; however, 

trip locked alarms cannot be reset by cycling mains 

power supply. See table in List of warnings and alarms 

. Reset will occur on the rising edge of the signal. 

Coasting stop, inverse is used to force the frequency 
converter to "release" the motor immediately (the 

output transistors are "turned off") to make it coast 
freely to stop. Logic '0' implements coasting to stop. 

Reset and coasting stop, inverse is used for 
activating coasting stop at the same time as reset. 

Logic '0' implements coasting stop and reset. Reset 

will be activate on the falling edge of the signal. 

DC braking, inverse is used for stopping the motor 
by energizing it with a DC voltage for a given time, 

see parameters 114-116 DC brake. 
Please note that this function is only active if the 
value of parameters 114 DC brake current and 
115 DC braking time is different from 0. Logic '0' 
implements DC braking. See DC braking. 

Safety interlock has the same function as Coasting 
stop, inverse, but Safety interlock generates the alarm 

message 'external fault' on the display when terminal 
27 is logic '0'. The alarm message will also be active 
via digital outputs 42/45 and relay outputs 1/2, if 

programmed for Safety interlock. The alarm can be 
reset using a digital input or the [OFF/STOP] key. 

Start is selected if a start/stop command is required. 

Logic 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. 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. 

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 . 

I NB!: 

14 
If Freeze output is active, the frequency 

converter cannot be stopped via terminal 

18. The frequency converter can only be 

stopped when terminal 27 or terminal 19 has been 

programmed for DC braking, inverse. 

Selection of Setup, lsb and Selection of Setup, 
msb enables a choice of one of the four Setups. 

However, this presupposes that parameter 002 Active 
Setup has been set at Multi Setup [5]. 

Setup. msb Setup, 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 parame-ter 
210 Reference type. Logic '0' = remote references 

active; logic '1' = one of the four preset references is 

active in accordance with the table below. 

Preset reference, 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. 1 

Preset ref. 2 

Preset ref. 3 

Preset ref. 4 

0 

0 

Preset ref. isb 

0 

1 

0 

Speed up and speed down are selected if 

digital control of the up/down speed is desired. 

This function is only active if Freeze reference or 

Freeze output has been selected. 

As long as there is a logic '1' on the terminal selected 

for Speed up, the reference or the output frequency will 

increase by the Ramp-up time set in parameter 206. 

As long as there is a logic '1' on the terminal selected for 

Speed down, the reference or the output frequency will 

increase by the Ramp-down time set in parameter 207. 

Pulses (logic '1' minimum high for 3 ms and a minimum 

pause of 3 ms) will lead to a change of speed of 0.1% 

(reference) or 0.1 Hz (output frequency). 

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

Terminal Terminal Freeze ref./ 

(16) (17) Freeze output 

No speed change 0 1 

Speed down 0 1 1 

Speed up 1 1 

Speed down 1 1 1 

The speed reference frozen via the control panel 

can be changed even if the frequency converter has 

stopped. In addition, the frozen reference will be 
remembered in case of a mains failure. 

Run permissive. There must be an active start 
signal via the terminal, where Run permissive has 

been programmed, before a start command can be 

accepted. Run permissive has a logic 'AND' function 
related to Start (terminal 18, parameter 302 Terminal 

18, Digital input), which means that in order to start 
the motor, both conditions must be fulfilled. If Run 

permissive is programmed on several terminals, Run 

permissive must only be logic '1' on one of the terminals 

for the function to be carried out. See Example of 
application - Speed control of fan in ventilation system. 

Jog is used to override the output frequency to 
the frequency set in parameter 209 Jog frequency 
and issue a start command. If local reference is 

active, the frequency converter will always be in 

Open loop [0], regardless of the selection made 
in parameter 100 Configuration. 

Jog is not active if a stop command has been 

given via terminal 27. 

= factory setting. 

98 

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, Refmnv. 

The frequency set in parameter 327 Pulse reference, 

max. frequency corresponds to parameter 205 

Maximum reference, Refwv. 

Pulse feedback is selected if a pulse sequence 

(frequency) is selected as a feedback signal. Parameter 

328 Pulse feedback, max. frequency is where the 

maximum frequency for pulse feedback is set. 

Hand start is selected if the frequency converter is 

to be controlled by means of an external hand/off 

or H-O-A switch. A logic '1' (Hand start active) will 

mean that the frequency converter starts the motor. 

A logic '0' means that the connected motor stops. 

The frequency converter will then be in OFF/STOP 

mode, unless there is an active Auto start signal. 

See also the description in Local control. 

I NB!: 

10 
An active Hand and Auto signal via the digital 

inputs will have higher priority than the [HAND 

START]-[AUTO START] control keys. 

Auto start is selected if the frequency converter is 

to be controlled via an external auto/off or H-O-A 

switch. A logic '1' will place the frequency converter 

in auto mode allowing a start.signal on the control 

terminals or the serial communication port. If Auto 

start and Hand start are active at the same time on 

the control terminals, Auto start will have the highest 

priority. If Auto start and Hand start are not active, 

the connected motor will stop and the frequency 

converter will then be in OFF/STOP mode. 

= 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 current signal (terminal 60). A thermistor can 

be connected to voltage input 53 or 54. 

The two analogue voltage inputs can be scaled 
in the range of 0-10 V DC; the current input 
in the range of 0-20 mA. 

The table below gives the possibilities for programming 

the analogue inputs. Parameter 317 Time out and 

318 Function after time out allow activation of a 

time-out function on all analogue inputs. If the signal 

value of the reference or feedback signal connected 

to one of the analogue input terminals drops to 

below 50% of the minimum scaling, a function 

will be activated after the time out determined in 

parameter 318, Function after time out. 

Analogue inputs 

Value: 

terminal no. 

parameter 
53(voltage) 

308 
54(voltage) 

311 

60(current) 

314 

No operation (NO OPERATION) [0] [0]* [0] 

Reference (REFERENCE) [1]* [1] [1]* 
Feedback (FEEDBACK) [2] [2] [2] 

Thermistor (THERMISTOR) [3] [3] 

41,-"Te 11§filgt 171: 
This parameter is used to select the required 

function to be linked to terminal 53. 

11").:e'scriptfon chr6ice: 

No operation. Is seledted if the frequency converter 
is not to react to signals connected to the terminal. 

Reference. Is selected to enable change of reference 

by means of an analogue reference signal. 

If reference signals are connected to several inputs, 
these reference signals must be added up. 

Feedback. If a feedback signal in connected, 
there is choice of a voltage input (terminal 53 or 
54) or a current input (terminal 60) as feedback. 
In the case of zone regulation, feedback signals 

must be selected as voltage inputs (terminals 53 

and 54). See Feedback handling. 

Thermistor. Is selected if a thermistor integrated 
in the motor is to be able to stop the 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). 

[0] 

4000 

3000 

1330 

550 

250 

4 [] 
-20T d nomlnaal-5T Onomlnaa1+5 

17514A1113.10 
d nominaai 

* = factory setting. 0 = display text (] = value for use in communication via serial communication port 
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Value: 
0.0 - 10.0 V * 0.0 V 

Function: 
This parameter is used for setting the signal value 

that has to correspond to the minimum reference 

or the minimum feedback, parameter 204 Minimum 
reference, RefmiN/413 Minimum feedback, FBMIN. See 

Reference handling or Feedback handling. 

Description of choice: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

If the time-out function is to be applied (parameters 

317 Time out and 318 Function after time out), 

the value must be set to > 1 V 

=310 . Terminal 53, max. scaling 
53 SCALE HIGH) 

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 205 Maximum 

reference, RefmAx/414 Maximum feedback, FBmAx. 

See Reference handling or Feedback handling. 

Description of'choice: 
Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

311 Terminal 54, analog input voltage . 

Value: 
See description of parameter 308. * No operation 

Function: 
This parameter chooses between the different functions 

available for the input, terminal 54. 

Scaling of the input signal is done in parameter 

312 Terminal 54, min. scaling and in parameter 

313 Terminal 54, max. scaling. 

Description of choice: 

See description of parameter 308. 

For reasons of accuracy, voltage losses in long 

signal lines should be compensated for. 

312 Terrninal 54, min.,. scaling - 

(Al 54 SCALE LOW) -= 

Value: 
0.0 - 10.0 V * 0.0 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, FBM/N. 

See Reference handling or Feedback handling. 

::.P:escription of choice: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

If the time-out function is to be applied (parameters 

317 Time out and 318 Function after time out), 

the value must be set to > 1 V. 

313 Terminal 54, m x. scaling 

(Al 54 SCALE HIGH). 

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 205 Maximum 

refe-rence, F?elmAx./414 Maximum feedback, FBmAx. 

See Reference handling or.Feedback handling. 

.::Description of choice: 

Set the required voltage value. 

For reasons of accuracY; voltage losses in long 

signal lines can be compensated for. 

314 Terminal 60, analogue input current 

(Al [MA] 60 FUNCT) 

Value: 
See description of parameter 308. * Reference 

Function: 
This parameter allows a choice between the different 

functions available for..the input, terminal 60. 

* = factory setting. 0 = display text fl = value for use in communication via serial communication port 
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Scaling of the input signal is effected in parameter 
315 Terminal 60, min. scaling and in parameter 
316 Terminal 60, max. scaling. 

Description of choice 
See description of parameter 308 Terminal 53, 

analogue input voltage. 

315 Terminal 60, min. scaling 
e 

0.0 - 20.0 mA * 4.0 mA 

Function: 
This parameter determines the signal value that 

corresponds to the minimum reference or the minimum 
feedback, parameter 204 Minimum reference, 

RefANN/41,3 Minimum feedback, MANN. See Reference 

handling or Feedback handling . 

06sOrtlqi0fP0fr11W:::: 
Set the required current value. 

The time-out function is to be used (parameters 
317 Time out and 318 Function after time out), 

the value must be set to > 2 mA. 

316 Terrninal 60, max.-scaling 
(Al 60 SCALE HIGH) 

Value: 
0.0 - 20.0 

-YFur'tctibti: 
This paraMeter determines the signal value that 

corresponds to the maximum reference value, 

parameter 205 Maximum reference value, RefmAx. 

See Reference handling or Feedback handling. 

Meirption cifthaia:= 
Set the desired current value. 

317 Time out 
(LIVE ZERO TIME) 

9171.ctjpn:, 

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, 

1.- 1 Sec. 

the function selected in parameter 318 Function 

after time out will be activated. 
This function will only be active if, in parameter 309 
or 312, a value has been selected for terminals 

53 and 54, min. scaling that exceeds 1 V, or if, in 

parameter 315 Terminal 60, min. scaling, a value 

has been selected that exceeds 2 mA. 

Descripton'of:choice`; .: 

Set the desired time. 

(LIVEZERO FUNCT.). 

lialue- 
- 

*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] 

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. 

ff.DescrirtirciiiTaraftiV: 
The output frequency of the frequency converter can be: 

- frozen at the present value [1] 

- overruled to stop [2] 

- overruled to jog frequency [3] 

- overruled to max. output frequency [4] 

- overruled to stop with subsequent trip [5]. 

* = factory setting. 0 = display text a = 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 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: 

VLT® 6000 HVAC Series 

0-20 mA, 4-20 mA or 0-32000 pulses (depending 

on the value set in parameter 322 Terminal 

45, output, pulse scaling. 
If the output is used as a voltage output (0-10 V), a 

pull-down resistor of 500 f"/ 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 ft. 

Analogue/digital outputs terminal no. 42 45 
Parameter 319 321 

No function (NO FUNCTION) 01 01 

Drive ready (UN. READY) 111 11 

Standby (STAND BY) 21 21 

Running (RUNNING) 31 31 

Running at ref. value (RUNNING AT REFERENCE) 41 41 

Running, no warning (RUNNING NO WARNING) 151 51 

Local reference active (DRIVE IN LOCAL REF.) [61 61 

Remote references active (DRIVE IN REMOTE REF.) [71 71 

Alarm (ALARM) 181 81 

Alarm or warning (ALARM OR WARNING) [91 91 
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 fi ow parameter 223 (F OUT < F LOW) 19 19 
Output frequency higher than fHinH parameter 223 (F OUT > F HIGH) 20 20 
Out of frequency range (FREQ. RANGE WARN.) [21 21 
Output current lower than It ow parameter 221 (I OUT < I LOW) 22 22 
Output current higher than li-iini-i parameter 222 (I OUT > I HIGH) [23 23 
Out of current range (CURRENT RANGE WARN) (24 24 
Out of feedback range (FEEDBACK RANGE WARN.) 25 25 
Out of reference range (REFERENCE RANGE WARN) 26 26 
Relay 123 (RELAY 123) [27 27 
Mains imbalance (MAINS IMBALANCE) [28 28 
Output frequency, 0 - fmAx 0-20 mA (OUT. FREQ. 0-20 mA) [29 29 * 
Output frequency, 0 - fmAx =4 -20 mA (OUT. FREQ. 4-20 mA) 30 30 
Output frequency (pulse sequence), 0 - fmAx 0-32000 p (OUT. FREQ. PULSE) - , 31 31 - .- 

External reference,' RefMIN - RefmAx '0-20 mA (EXT. REF. 0-20 mA) 32 ..- 32 ;,. 
External reference, RefmiN - RefmAx 4-20 mA (EXTERNAL REF. 4-20 mA) " . 33 33 
External reference (pulse sequence), RefmiN - RefiviAx =0 -32000 p (EXTERNAL REF. PULSE) 34 34 
Feedback, FBMIN - FBmAx 0-20 mA (FEEDBACK 0-20 mA) 35 35 
Feedback, FBMIN - FBmAx 4-20 mA (FEEDBACK 4-20 mA) [36 36 
Feedback (pulse sequence), FBMIN - FBmAx 0 - 32000 p (FEEDBACK PULSE) 37 37 
Output current, 0 - MAX I =0 -20 mA (MOTOR CUR. 0- 20 mA) 38 * 38 
Output current, 0 - (MAX 4-20 mA (MOTOR CUR. 4- 20 mA) 39 39 
Output current (pulse sequence), 0 - MAX I =0 - 32000 p (MOTOR CUR. PULSE) 40 40 
Output power, 0 - PNR-At =0 -20 mA (MOTOR POWER 0-20 mA) 41 41 
Output power, 0 - PNom =4 -20 mA (MOTOR POWER 4-20 mA) 42 42 
Output power (pulse sequence), 0 - PNom 0- 32000 0 (MOTOR POWER PULSE) 43 43 
Bus control, 0.0-100.0% =0 -20 mA (BUS CONTROL 0-20 MA) 44 44 
Bus control, 0.0-100.0% =4 -20 mA (BUS CONTROL 4-20 MA) 45 45 
Bus control (pulse sequence), 0.0-100.0% 0 - 32.000 Pulses (BUS CONTROL PULS) 46 46 

* = factory setting. () = display text = value for use in communication via serial communication port 
. . 
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This output can act both as a digital or an analogue 
output. If used as a digital output (data value (0]-[59]), a 

0/24 V DC signal is transmitted; if used as an analogue 

output, either a 0-20 mA signal, a 4-20 mA signal or a 

pulse sequence of 0-32000 pulses is transmitted. 

f;D;64-criP4160fietyXkg,i. 

No function. Selected if the frequency converter 
is not to react to signals. 

Drive ready. The frequency converter control 
card receives a supply voltage and the frequency 

con-verter is ready for operation. 

Stand by.' The 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 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 Om. 

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 or the output frequency is above 0.1 Hz. 

Reversing. There is 24 V DC on the output when 

the motor rotates anti-clockwise. When the motor 

rotates clockwise, the value is 0 V DC. 

Thermal warning. The temperature limit in either 

the motor, the frequency converter or a thermistor 

connected to an analogue input has been exceeded. 

Hand mode active. The output is active when the 

frequency converter is in Hand mode. 

Auto mode active. The output is active when the 

frequency converter is in Auto mode. 

Sleep mode. Active when the frequency 

conver-ter is in Sleep mode. 

Output frequency lower than fLow. The output 
frequency is lower than the value set in parameter 

223 Warning: Low frequency, fLow 

Outout frequency higher than fhigh. The output 
frequency is higher than the value set in parameter 

224 Warning: High frequency, (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, 6-11G1-1. 

Output current lower than ILOW. The output 
current is lower than the value set in parameter 
221 Warning: Low current, kow. 

Output current higher than 'HIGH. The output 
current is higher than the value set in parameter 
222 Warning: High current, IHIGH 

Out of current range. The output current is outside 
the range programmed in parameter 221 Warning: Low 
current, !Low and 222 Warning, High current, !HIGH. 

Out of feedback range. The feedback signal 

is out-side the range programmed in parameter 
227 Warning: Low feedback, FBLow and 228 
Warning: High feedback, FBHIGH. 

Out of reference range. The reference lies 

outside the range programmed in parameter 225 
Warning: Low reference, RefLow and 226Warning, 

High reference, RefHicH 

Relay 123. This function is only used when a 

profibus option card is installed. 

Mains imbalance. This output is activated at 

too high mains imbalance or when a phase is 

missing in the mains supply. Check the mains 

voltage to the frequency converter. 

0-fmAx = 0-20 mA and 

0-fmAx 4-20 mA and 

0-fmAx 0-32000 p which generates an output sig-nal 

proportional to the output frequency in the interval 0 - 

fm,e,x (parameter 202 Output frequency, high limit, fmAx). 

* = factory setting. 0 = display text Q = value for use in communication via serial communication port 
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External Refmin Refmax 0-20 mA and 

External Refmm - Ref max 4-20 mA and 

External Refmm - Ref max 0-32000 p which 
generates an output signal proportional to the resulting 

reference value in the interval Minimum reference, Refmfiv 

- Maximum reference, RefmAx (parameters 204/205). 

Fl3mIN-FBMAX 0-20 mA and 

FBmiN-FBmAx 4-20 mA and 

FBmiN-FBmAx = 0-32000 p, an output signal 

proportional to the reference value in the interval 

Minimum feedback, FBANN - Maximum feedback, 

FB (parameters 413/414) is obtained. 

0 - IVLT, MAX 0-20 mA and 

O - IVLT, MAX 4-20 mA and 

0 - Ivo; Max 0-32000 p, an output signal 

proportional to the output current in the interval 

O - IvaivtAx is obtained. 

O - PNOM 0-20 mA and 

O - PNOM 4-20 mA and 

0 - PNOM 0-32000p, which generates an 

output signal proportional to the present output 
power. 20 mA corresponds to the value set in 

parameter 102 Motor power, PM,N. 

0.0- 100.0% 0 - 20 mA and 

0.0 - 100.0% 4 - 20 mA and 

0.0 - 100.0% 0 - 32.000 pulses which generates an 

output signal proportional to the value.:(0.0-100.0%) 

received by serial communication.. Writing from 

Serial communication is done to parameter 364 

(terminal 42) and 365 (terminal 45). This function is 

limited to the following protocols: FC bus, Profibus, 

DeviceNet, and Modbus RTU. 

320 Temiinal 42, output, pulse scaling 

(AO 42 PULS SCALE) ' 

Value: 

1 - 32000 Hz * 5000 Hz 

Function: 
This parameter allows scaling of the pulse output signal. 

Description of choice: 

Set the desired value. 

321 Termina1,45,,ou1put 

(AO 45 FUNCTION) 

See description of parameter 319 Terminal 42, Output. 

This output can function both as a digital or an analog 

output. When used as a digital output (data value 

[0]-[26]) it generates a 24 V (max. 40 mA) signal. For 

the analog outputs (data value [27] - [411) there is a 

choice of 0-20 mA, 4-20 mA or a pulse sequence. 

',1)-crip.tionoUchoiCe.4 ,:;.7 

See description of parameter 319 Terminal 42, Output. 

0 

::;V41c.16: 

1 - 32000 Hz * 5000 Hz 

This parameter allows scaling of the pulse output signal. 

66sCription of choice: 

Set the desired value. 

* = factory setting. 0 = display text 0 = 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. 

1,51.021.10 

Relay 1 

1 - 3 break, 1 - 2 make 
Max. 240 V AC, 2 Amp. 
The relay is placed with 
the mains and motor 
terminals. 

IUM014.10 

Relay 2 

4 - 5 make 
Max. 50 V AC, 1 A, 60 VA. 

Max. 75 V DC, 1 A, 30 W. 

The relay is placed on the control card, 
see Electrical installation, control cables. 

Relay outputs Relay no. 1 2 

parameter 323 326 
Value: 
No function (NO FUNCTION) [0] [0] 

Ready signal (READY) [1] [1] 

Standby (STAND BY) [2] [2] 

Running (RUNNING) [31 [31* 
Running at ref. value (RUNNING AT REFERENCE) [4] [4] 

Running; no warning (RUNNING NO WARNING) [51 [5] 
Local reference active (DRIVE IN LOCAL REF) [6] [6] 
Remote references active (DRIVE IN REMOTE REF.) [71 17] 

Alarm (ALARM) [8]* [8] 

Alarm or warning (ALARM OR WARNING) [9] [91 

No alarm (NO ALARM) [10] [10] 
Current limit (CURRENT LIMIT) [11] [11] 
Safety interlock (SAFETY INTERLOCK) [12] [12] 
Start command active (START SIGNAL APPLIED) [13] [13] 
Reversing (RUNNING IN REVERSE) [14] [14] 
Thermal warning (THERMAL WARNING) [15] [15] 
Hand mode active (DRIVE IN HAND MODE) [16] [16] 
Auto mode active (DRIVE IN AUTO MODE) [17] [17] 
Sleep mode (SLEEP MODE) [18] [18] 
Output frequency lower than fLow parameter 223 (F OUT < F LOW) [19] [19] 
Output frequency higher than (HIGH parameter 224 (F OUT > F HIGH) [20] [20] 
Out of frequency range (FREQ RANGE WARN.) [211 [21] 
Output current lower than LOW parameter 221 (I OUT < I LOW) [22] [22] 
Output current higher than (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 imbalance (MAINS IMBALANCE) [28] [28] 
Control word 11/12 (CONTROL WORD 11/12) [29] [29] 

1;000 girari- Cf 

See description of [0] - [28] in Analogue/digital outputs. 

Control word bit 11/12, relay 1 and relay 2 can 

be activated via the serial communication. Bit 11 

activates relay 1 and bit 12 activates relay 2. 

If the parameter 556 Bus time interval 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 the Design Guide. 

* = factory setting. 0 = display text D = value for use in communication via serial communication port 
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323 Relay 1, output function 
ARELAY1 FUNCTION) - 

Function: 
This output activates a relay switch. Relay switch 

01 can be used for indicating status and warnings. 
The relay is activated when the conditions for the 

relevant data values have been fulfilled. 
Activation/deactivation can be programmed in 

parameter 324 Relay 1, ON delay and parameter 
325 Relay 1, OFF delay . 

See General technical data 

Description of choice: 

See data choice and connections in Relay outputs. 

1 

Value: 
0 - 600 sec. * 0 sec. 

J.:Function: 
This parameter allows a delay of the cut-in time 
of relay 1 (terminals 1-2). 

Description of choice: 

Enter the desired value. 

Value: 
0 - 600 sec. 

Function: 
This parameter makes it possible to delay the 
but-out time of relay 01 (terminals 1-2). 

Description of choice: 

Enter the desired value. 

* 0 sec. 

326 Relay 2, output function 
(RELAY2 FUNCTION) 

Value: 
See functions of relay 2 on previous page. 

Function: 
This output activates a relay switch. Relay switch 
2 can be used for indicating status and warnings. 

The relay is activated when the conditions for the 

relevant data values have been fulfilled. 

See General technical data. 

Description of choice: 

See data choice and connections in Relay outputs. 

: 

100 - 65000 Hz at terminal 29 

100 - 5000 Hz at terminal 17 

* 5000 Hz 

This parameter is used to set the. pulse value that must 
correspond to the maximum reference, parameter 

205 Maximum reference, Refix. 
The pulse reference signal can be connected 
via terminal 17 or 29. 

Desdription of choice: 

Set the required maximum pulse reference. 

328 Pulse feedback, max. frequency 

(F'ULSE,FORK MAX.) 

100 - 65000 Hz at,terminal 33 * 25000 Hz 

-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. 

Description of choice: 

Set the desired feedback value. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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364 Terminal 42, bus control 
(CONTROL OUTPUT 42) 

365 Terminal 45, bus control 
(CONTROL OUTPUT45) 

0.0 - 100 % * 0 

Through serial communication, a value between 0.1 

and 100.0 is written to the parameter. 
The parameter is hidden and cannot be 

seen from the LOP. 

= factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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 Application functions 400-427 
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In this parameter group, 
the special functions 
the frequency converter 
are set up. e.g. PID 

regulation, 
setting of the feedback range and the Setup of the 
Sleep mode function. 

Additionally, this parameter group includes: 

- Reset function. 
Flying start. 

Option of interference reduction method. 

Setup of any function upon loss of load, 

e.g.because of a damaged V-belt. 
Setting of switching frequency. 

Selection of process units. 

400 Reset function 
C 

Value: 
*Manual reset (MANUAL RESET) [0] 

Automatic reset x 1 (AUTOMATIC X 1) [1] 

Automatic reset x 2 (AUTOMATIC X 2) [2] 

Automatic reset x 3 (AUTOMATIC X 3) [3] 

Automatic reset x 4 (AUTOMATIC X 4) [4] 

Automatic reset x 5 (AUTOMATIC X 5) [5] 

Automatic reset x 10 (AUTOMATIC X 10) [6] 

Automatic reset x 15 (AUTOMATIC X 15) [7) 

Automatic reset x 20 (AUTOMATIC X 20) [8] 

Infinite automatic reset (INFINITE AUTOMATIC) [9] 

Function: 
This parameter allows a:choice of whether to reset and 
restart manually after a trip, or whether the frequency 
converter is to be reset-and restarted automatically. In 

addition, there is a choice of the number of times the 

unit is to attempt a restart. The time betn,yeen each reset 

attempt is set in parameter 401, Automatic restart time. 

Description of choice: 

If Manual reset [0] is selected, resetting must be 

effected via the "Reset" key or via a digital input. if the 

frequency converter is to carry out an automatic reset 

and restart after a trip, select data value [1]-[9]. 

The motor may start without warning. 

.401- Automatic restart -time,:- 

Value: 
0 - 600 sec. * 10 sec. 

Function: 
This parameter allows setting of the time from 

tripping until the automatic reset function begins. It 

is assumed that automatic reset has been selected 

in parameter 400 Reset function. 

Description of choice: 

Set the desired time. 

402. Flying start 
(FLYING START) 

Disable (DISABLE) 

*Enable (ENABLE) 

DC brake and start (DC BRAKE AND START) 

Function: - 

This function makes it possible for the frequency 

converter to 'catch' a spinning motor, which - 

e.g. because of a mains failure - is no longer 

controlled by the frequency converter. 

This function is activated whenever a start 

command is active. 

For the frequency converter to be able to catch the 

spinning motor, the motor speed must be lower than 

the frequency that corresponds to the frequency in 

parameter 202 Output frequency high limit, fMAX. 

Description of choice: 

Select Disable [0] if this.funCtion isjlot required. 

Select Enable [1] if the frequency:converter is to be 

able to 'catch' and control a spinning motor.. 
Select DC brake and start [2] if the frequency converter 

is to brake the motor by means of the DC brake first, 

and then start. It is assumed that parameters 114-116 

DC braking are enabled. In the case of a substantial 

'windmilling' effect (spinning-motor), the frequency 

converter is not able to 'catch' a spinning motor 

unless DC brake and start has been selectd. 

When parameter 402, Flying Start, is 

enabled, motor may turn in forward and 

1 backward directions a few revolutions 

even with no speed reference applied. 

* = factory setting. 0 = display text = vat,e for use in communication via serial communication port 
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Sleep mode 
Sleep mode makes it possible to stop the motor 
when it is running at low speed, similar to a no 

load situation. If consumption in the system goes 

back up, the frequency converter will start the 

motor and supply the power required. 

I NB!: 
ivEnergy can be saved with this function, 
since the motor is only in operation when 
the system needs it. 

Sleep mode is not active if Local reference 
or Jog has been selected 
The function is active in both Open loop 

and Closed loop. 

In parameter 403 Sleep mode timer, the Sleep mode is 

activated. In parameter 403 Sleep mode timer, a timer 

is set that determines how long the output frequency 
can be lower than the frequency set in parameter 
404 Sleep frequency. When the timer runs out, the 

frequency converter will ramp down the motor to stop 
via parameter 207 Ramp-down time. If the output 
frequency rises above the frequency set in parameter 
404 Sleep frequency, the timer is reset. 

Output 
frequency 

Par. 405 
Wake up frequency 

20 Hz 

Par. 404 
Sleep frequency 

;;10 Hz 

Por. 201 
Illn. freq. 

5 Hz 

While the frequency converter has stopped the 

motor in sleep mode, a theoretical output frequency 
is calculated on the basis of the reference signal. 

When the theoretical output frequency rises above 
the frequency in parameter 405 Wake up frequency, 
the frequency converter will restart the motor and the 
output frequency will ramp up to the reference. 

In systems with constant pressure regulation, it 

is advantageous to provide extra pressure to the 
system before the frequency converter stops the 

motor. This extends the time during which the 

frequency converter has stopped the motor and 

helps to avoid frequent starting and stopping of the 

motor, e.g. in the case of system leaks. 

If 25% more pressure is required before the 

frequency converter stops the motor, parameter 

406 Boost setpoint is set to 125%. 

Parameter 406 Boost setpoint is only active 

in Closed loop. 

NB!: 
gipIn highly dynamic pumping processes, it 

is recommended to switch off the Flying 

Start function (parameter 402). 

Theoretical 
output 
frequency 

Par. 403 10 sec. Sleep 
Sleep Mode Timer 

Wake up Time [8] 

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

Value: 
0 - 300 sec. (301 sec. = OFF) * OFF 

Function: 
This parameter enables the frequency converter to 

stop the motor if the load on the motor is minimal. 

The timer in parameter 403 Sleep mode timer starts 
when the output frequency drops below the frequency 

set in parameter 404 Sleep frequency. 
When the time set in the timer has expired, the 

frequency converter will turn off the motor. 

The frequency converter will restart the motor, when 

the theoretical output frequency exceeds the frequency 
in parameter 405 Wake up frequency. 

Description of choice: 

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) 

Value: 
000,0 - par. 405 Wake up frequency * 0.0 Hz 

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. 

Description of choice: 

Set the required frequency. 

- 

Value: 
Par 404 Sleep frequency - par. 202 fm Ax * 50 Hz 

Function: 
When the theoretical output frequency exceeds the 

preset value, the frequency converter restarts the motor. 

Description of choice: 

Set the required frequency. 

1 : . 

: 

'Value: 
1 - 200 % * 100 % of setpoint 

Function: 
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 frequency converter stops the motor. 

This extends the time during which the frequency 

converter stops the motor and helps to avoid frequent 

starting and stopping of the motor, e.g. in the case 

of leaks in the water supply system. 

'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). 

.1/466: 
Depends on the size of the unit. 

FUnCtion:. 
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. 

I NB!: 

147 
The output frequency of the frequency converter 

can never assume a value higher than 1/10 

of the switching frequency. 

',:DescriptiOn of choice: 

When the motor is running, the switching frequency 

is adjusted in parameter 407 Switching frequency, 

until the frequency has been achieved at which 

the motor is as quiet as possible. 

1 NB!: 

Irv.a Switching frequencies higher than 4.5 kHz 

implement automatic derating of the maximum 

output of the kequency converter. See 

Derating of high switching frequency. 

* = factory setting. () = display text (1 = value for use in communication via serial communication port 
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410 ,Function at-mains failure 4 

. 

- 

*ASFM (ASFM) [0] *Trip (TRIP) [0] 
Fixed switching frequency Autoderate & warning 
(FIXED SWITCHING FREQ.) [1] (AUTODERATE & WARNING) [1] 
LC filter fitted (LC-FILTER CONNECTED) [2] Warning (WARNING) [2) 

CrifirdiniNgc, 17-'n 
Used to select different methods for reducing the 

amount of acoustic interference from the motor. 

40teigfignektrOreseWaRt =TR 
ASFM [0] guarantees that the maximum switching 
frequency, determined by parameter 407, is used at 

all times without derating of the frequency converter. 

This is done by monitoring the load. 

Fixed switching frequency [1] makes it possible to set a 

fixed high/low switching frequency. This can generate 

the best result, as the switching frequency can be set 

to lie outside the motor interference or in a less irritating 

area. The switching frequency is adjusted in parameter 
407 Switching frequency. LC-filter fitted [2] is to be 
used if an LC-filter is fitted between the frequency 
converter and the motor, as the frequency converter 
will otherwise not be able to protect the LC-filter, 

II . 

(FUNCT. LOW CURR.) 5 

, 
Trip (TRIP) 

*Warning (WARNING) 
[0] 

[1] 

-'"e-4403,Z1/4,4: ,7612,7 
This pararneter 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. 

'01:0010:010figiOnVinitE4WNmi4;- 
In the case of a Trip [1], the frequency converter 
will stop the motor. 

If Warning [2] is selected, the frequency converter 
will give a warning if the output current drops 
below the threshold value in parameter 221 

Warning: Low current, kow. 

garrcii6ii'MFAT 
Select the function which is to be activated if the mains 
imbalance becomes too high or if a phase is missing. 

0-1£ 

At Trip [0] the frequency converter will stop the motor 
within a few seconds (depending on drive size). 

If Autoderate & warning [1] is selected, the drive 

will export a warning and reduce the output current 

to 30 % of IVLT,N to maintain operation. 

At Warning [2] only a warning will be exported when 

a mains failure occurs, but in severe cases, other 

extreme conditions might result in a trip. 

NM: 
e...21: If Warning has been selected, the life 

W expectancy of the drive will be reduced 

when the mains failure persists. 

NI31: 

IVAt phase loss the cooling fans of IP 54 drives 

cannot be powered and the frequency converter 
might trip on overheating. This applies to 

IP 20/NEMA 1 

VL[ 6042-6062, 200-240 V 

\8I 8152'055U. 380-460 V 

VLT 6100-6275, 525-600 V 

IP 54 

VLT 6006-6062, 200-240 V 

VLT 6016-6550, 380-460 V 

VLT 6016-6275, 525-600 V 

411 -Function at overtemperature , 

(FUNCT. OVERTEMP) 

*Trip (TRIP) 

Autoderate & warning 
(AUTODERATE & WARNING) 

Select the function which is to be activated 

when the frequency converter is exposed to 
an overtemperature condition. 

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

At Trip [0] the frequency converter will stop the 

motor and export an alarm. 

At Autoderate & warning [1] the frequency converter will 

first reduce the switching frequency to minimize internal 

losses. If the overtemperature condition persists, the 

frequency converter will reduce the output current 
until the heat sink temperature stabilizes. When the 

function is active, a warning will be exported. 

412 Trip delay overcurrent, ILIM 

(OVERLOAD DELAY) 

Value: 
0 - 60 sec. (61=OFF) . * 60 sec 

Function: 
When the frequency converter registers that the output 
current has reached the current limit !um (parameter 
215 Current limit) and stays there for the duration 
selected, a cut-out will be performed. 

Description of choice: - 

Select for how long the frequency converter is 

to able to keep up with the output current at the 

current limit Um before it cuts out. 
In OFF mode, parameter 412 Trip delay overcurrent , 

ILINA is inactive, i.e. cut-outs are not performed. 

Feedback signals in open loop 
Normally, feedback signals and thus feedback 

parameters are only used in Closed loop operation; 
in VLT 6000 HVAC units, however, the feedback 

parameters are also active in Open loop operation. 

In Open loop mode, the feedback parameters can 
be used to show a proCeSS Value' in the display. 

If the present temperature is to be displayed, the 
temperature range can be scaled in parameters 
413/414 Minimum/ Maximum feedback, and the unit 
(,°C. °F) in paramptpr 415 Prnrecc units. 

413 Minimum feedback , FBMIN 

(MIN. FEEDBACK) 

Value: 
-999,999.999 - FBmAx * 0.000 

Function: 
Parameters 413 Minimum feedback, FBAAlly and 

414 Maximum feedback, FB MAX 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. 

Description 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 Analog inputs). 

414 Maximumfeedback, FBmAx 

Value: 
FBmiN - 999,999.999 

Function: 
See the description of par. 413 Minimum 

feedback, FBANN 

* 100.000 

Description'of choice: 

Set the value to be shown on the display when 

maximum feedback (par. 310, 313, 316 Max. scaling) 

has been achieved at the selected feedback input 

(parameters 308/311/314 Analoge inputs). 

No unit [0] 

*% [1] 

rpm [2] 

ppm [3] 

pulse/s [4] 

Vs [5] 

I/min (61 

Vh [71 

kg/s 
. i81 

kg/min [9] 

kg/h [10] 

m3/s 011 
m 3 /min [12] 
m 3 /h [13] 

m/s [14] 

mbar [15] 

bar [16] 

Pa [17) 

kPa [18] 

mVS [19] 

kW [20] 

°C [21] 

GPM [22] 

gaVs [23] 

gaVmin [24) 

gaVh [25] 

* = factory setting. 0 = display text '0 = value for use in communication via serial communication port 
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lb/s [26] 

lb/min [27] 

lb/h [28] 

CFM [29] 

ft 3 Is [30] 

ft 3 /min [31] 

ft 3/h [32] 

ft/s [33] 
in wg [34] 

ft wg [35] 

PSI [36] 

lb/in 2 [37] 

HP [38] 

°F [39] 

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. 

0.44:0115076r9r4RXIVT 
Select the required unit for the reference/feed- 
back signal. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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PlD for process control 
The PID controller maintains a constant process 
con-dition (pressure, temperature, flow, etc.) 

and adjusts motor speed on the basis of a 

reference/setpoint and the feedback signal. 

A transmitter supplies the PID controller with a 

feed-back signal from the process to indicate its actual 

state. The feedback signal varies with the process load. 

This means that deviations occur between the 
reference/ setpoint and the actual process state. 

Such deviations are evened out by the PID regulator, 

in that it regulates the output frequency up or 

down in relation to the deviation between the 

reference/setpoint and the feedback signal. 

The integral PID regulator in VLT 6000 HVAC units 

has been optimised for use in HVAC applications. 

This means that a number of specialised functions 
are available in VLT 6000 HVAC units. 

Formerly, it was necessary to get a BMS (Building 
Management System) to handle these special 
functions by installing extra I/O modules and 
by programming the system. 

Using the VLT 6000 HVAC, there is no need for 

extra modules to be installed. For example, only 

one required reference/setpoint and the handling 

of feedback need to be programmed. 
There is in-built a option for connecting two 
feedback signals to the system, making 

two-zone regulation possible. 

Correction for voltage losses in long signal cables 

can be carried out when using a transmitter 
with a voltage output. This is done in parameter 
group 300 Min./ Max. scaling. 

Feedback 
The feedback signal must be connected to a 

terminal on the frequency converter. Use the 

list below to decide which terminal to use and 
which parameters to program. 

Feedback type Terminal, Parameters 
Pulse 33 307 
Voltage 53, 54 308, 309, 310 or 

311, 312, 313, 314 
Current 60 315, 316 
Bus feedback 1 68+69 535 
Bus feedback 2 68+69 536 

Please note that the feedback value in parameter 

535/ 536 Bus feedback 1 and 2 can only be set via 

serial communication (not via the control unit). 

Furthermore, the minimum and maximum feedback 

(parameters 413 and 414) must be set to a value in 

the process unit that corresponds to the minimum 

and maximum scaling value for signals connected 
to the terminal. The process unit is selected in 

parameter 415 Process units. 

Reference 

In parameter 205 Maximum reference, Refuza, 

a maximum reference that scales the sum of all 

references, i.e. the resulting reference, can be set. The 

minimum reference in parameter 204 indicates the 

smallest value that the resulting reference can assume. 

The reference range cannot exceed the feedback range. 

If Preset references are required, set these in parameters 

211 to 214 Preset reference. See Reference type. 

See also Reference handling. 

If a current signal is used as a feedback signal, 

voltage can be used as analogue reference. Use 

the list below to decide which terminal to use 

and which parameters to program. 

Reference type Terminal 
Pulse 17 or 29 
Voltage 53 or 54 

Current 60 
Preset reference 

214 
Setpoints 
Bus reference 68+69 

Parameters 
301 or 305 
308, 309, 310 or 
311, 312, 313 
314, 315, 316 
211, 212, 213, 

418,419 

Please note that the bus reference can only be 

set via serial communication. 

I NB!: 
Terminals that are not in use may preferably 

be set to No function [0]. 

* = factory setting. 0 = display text 0 = 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 reached, the integrator will be initialised for a 

frequency that corresponds to the present output 
frequency. This avoids integration on a deviation 

between the reference/setpoint and the actual state 

the process, the controller of which is not possible 

means of a speed change. This function can be 

disabled in parameter 421 PID anti windup. 

Start-up conditions 
In some applications, optimum setting of the process 

regulator will mean that it takes an excessive time 

for the required process state to be reached. In 

such applications it might be an advantage to fix an 

output frequency to which the frequency converter 
is to bring the motor before the process regulator 

is activated. This is done by programming a PID 

start-up frequency in parameter 422. 

Differentiator gain limit 

If there are very quick variations in a given application 

with respect to the reference/setpoint signal 

or the feedback signal, the deviation between 
reference/set-point and the actual process state will 

quickly change. The differentiator may thus become 
too dominant. This is because it reacts to the deviation 

between the 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 IC ) = 1.6 Hz. This means 

that all currents/voltages that vary by more than 1.6 

oscillations per second will be removed by the filter. 

In other words, regulation will only be carried out 

on a feedback signal that varies by a frequency of 

less than 1.6 Hz. Choose a suitable time constant 

in parameter 427, PID Lowpass filter time. 

Optimisation of the process regulator 

The basic settings have now been made; all that 

remains to be done is to optimise the proportional 
gain, the integration time and the differentiation time 

(parameters 423, 424 and 425). In most processes, this 

can be done by following the guidelines given below. 

1. Start the motor. 

2. Set parameter 423 PID proportional gain to 0.3 

and increase it until the process shows that the 

feedback signal is unstable. Then reduce the 

value until the feedback signal has stabilised. Now 

lower the proportional gain by 40-60%. 
3. Set parameter 424 PID integration time to 20 s 

and reduce the value until the process shows 
that the feedback signal is unstable. Increase the 

inte-gration time until the feedback signal stabilises, 

followed by an increase of 15-50%. 

4. Parameter 425 PID differentiation time is only 

used in very fast-acting systems. The typical 

value is 1/4 of the value set in parameter 424 PID 

Integration time. The differentiator should only be 

used when the setting of the proportional gain and 

the integra-tion time have been fully optimised. 

If necessary, start/stop can be activated 

a number of times in order to provoke an 

unstable feedback signal. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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PID overview 
The block diagram below shows reference and 

setpoint in relation to the feedback signal. 
Reference 

Sfpoin1 1 

Sefpoinf 2 

Feedback 1 

Feedback 2 

Analog FR 

Terminal 60 

Pulse FB 
Terminal 33 

I 75HA405.11 

As can be seen, the remote reference is totalled 
with setpoint 1 or setpoint 2. See also Reference 
handling: Which setpoint is to be totalled with the 

remote reference depends on the selection made 

in parameter 417 Feedback function . 

Feedback handling 
The feedback handling can be seen from the 

block diagram on the next page. 

The block diagram shows how and by which 

parameters the feedback handling can be affected. 

Options as feedback signals are: voltage, current, 

pulse and bus feedback signals. In zone regulation, 

feedback signals must be selected as voltage inputs 

(terminals 53 and 54). Please note that Feedback 1 

consists of bus feedback 1 (parameter 535) totalled 
with the feedback signal value of terminal 53. Feedback 
2 consists of bus feedback 2 (parameter 536) totalled 
with the feedback signal value of terminal 54. 

In addition, the frequency converter has an integral 

calculator capable .of converting .a pressure signal 

into a "linear flow" feedback signal. This function is 

activated in parameter 416 Feedback conversion . 

The parameters for feedback handling are active both 

in closed and open loop modes. In open loop, the 

present temperature can be displayed by connecting 
a temperature transmitter to a feedback input. 

In a closed loop, there are - roughly speaking - 

three possibilities of using the integral PID regulator 

and set-point/ feedback handling: 

1. 1 setpoint and 1 feedback 

2. 1 setpoint and 2 feedbacks 

3. 2 Setpoints and 2 feedbacks 

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. 

1 setpoint and 1 feedback 

* = factory setting. 0 = display text B = value for use in communication via serial communication port 
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&rte.:Ant I 

Feolbeee tuner. 
Perameeer 417 

0-100% 

Sets Int 2 Seale 

0-100% 

:4/95 foedbock - 
0-1n V 

.211o% 

Ow fetibock I 00% 

Pus feedback 2 0-100% 

Analogue feedback - 
Input 54 
0-10 V 

kr 
0-100% 

Analogue fettelbook - 
InpUt 60 
0-20 nvk 

le 
0-100% 

Feeekeell 

V 
ACP: 

reoleeek 2 

IuNe feedback - 
Input 33 
0-171der I book 

0-10gb 

17%0357.11 

*Linear (LINEAR) 

Square root (SQUARE ROOT) 

10.5,1090 
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 Jpressure). 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. 

[0] 

[1] 

Description offchotce; 
If Linear [0] is selected, the feedback signal and 

the feedback value will be proportional. 

If Square root [1] is selected, the frequency converter 
translates the feedback signal to a square root value. 

VII 6000 HVAC 

417 Feedback function 

11 

(2 FEEDBACK, CALC.) 
T6Z3--iy riWru'rel 

Minimum (MINIMUM) [0] 

*Maximum (MAXIMUM) [1] 

Sum (SUM) [2] 

Difference (DIFFERENCE) [3] 
Average (AVERAGE) [4] 

2-zone minimum (2 ZONE MIN) [5] 

2-zone maximum (2 ZONE MAX) [6] 

Feedback 1 only (FEEDBACK 1 ONLY) [7] 
Feedback 2 only (FEEDBACK 2 ONLY) [8] 

unction:. 
This parameter allows a choice between 

different calculation methods whenever two 

feedback signals are used. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Description of choice: 
If Minimum [0] is selected, the frequency converter will 

compare feedback 1 with feedback 2 and regulate 

on the basis of the lower feedback value. 

Feedback 1 = Sum of parameter 535 Bus feedback 1 

and the feedback signal value of terminal 53. Feedback 
2 = Sum of parameter 536 Bus feedback 2 and the 

feedback signal value of terminal 54. 

If Maximum [1) is selected, the frequency converter 
will compare feedback 1 withfeedback 2 and regulate 

on the basis of the higher feedback value. 

If Sum [2] is selected, the frequency converter will total 

feedback 1 with feedback 2. Please note that the 

remote reference will be added to Setpoint 1. 

If Difference [3) is selected, the frequency converter 
will subtract feedback 1 from feedback 2. 

If Average [4] is selected, the frequency converter 
will calculate the average of feedback 1 and 

feedback 2. Please note that the remote reference 

will be added to the Setpoint 1. 

If 2-zone minimum [5] is selected, the frequency 

converter will calculate the difference between Setpoint 
1 and feedback 1 as well as Setpoint 2 and feedback 2. 

After this calculation, the frequency converter will 

use the larger difference. A positive difference, 
i.e. a setpoint higher than the feedback, is always 
larger than a negative difference. 

If the difference between Setpoint 1 and feedback 
1 is the larger of the two, parameter 418 Setpoint 

1 will be added to the remote reference. 

If the difference between Setpoint 2 and feedback 2 
is the larger of the two, the remote reference will be 

added to the parameter 419 Setpoint 2. If 2-zone 
maximum [6] is selected, the frequency converter 
will calculate the difference between Setpoint land 
feedback 1 as well as Setpoint 2 and feedback 2. 

After the calculation, the frequency converter will use 

the smaller difference. A negative difference, i.e. one 
where the setpoint is lower than the feedback, is 

always smaller than a positive difference. 

If the difference between Setpoint 1 and feedback 1 

is the smaller of the two, the remote reference will 

be added to the parameter 418 Setpoint 1. 

If the difference between Setpoint 2 and feedback 2 
is the smaller of the two, the remote reference will 

be added to parameter 419 Setpoint 2. 

If Feedback 1 only [7] is selected, terminal 53 is 

read as the feedback signal and terminal 54 ignored. 

Feedback 1 is compared to Setpoint 1 for drive control. 
If Feedback 2 only [8] is selected, terminal 54 is read as 

the feedback signal and terminal 53 ignored. Feedback 
2 is compared to Setpoint 2 for drive control. 

Value: 
RefmiN - RefmAx * 0.000 

FunCtion: 
Setpoint 1 is used in closed loop as the reference to 

compare the feedback values with. See description 
of parameter 417 Feedback function. The setpoint 

can be offset with digital, analog or bus references, 

see Reference handling. Used in Closed loop 

[1] parameter 100 Configuration. 

Description of choice: 

Set the required value. The process unit is selected 

in parameter 415 Process units. 

419 Setpoint 2 

(SETPOINT 2) 

RefmiN - RefmAx 

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 Configuration 

and only if 2-zone minimum/maximum is selected 
in parameter 417 Feedbackftinctibn. " 

* 0.000 

Description of choice: 

Set the required value. The process unit is selected 

in parameter 415 Process units. 

I 

0 

Value: 
*Normal (NORMAL) 

Inverse (INVERSE) 

Function: 
It is possible to choose whether the process 
regulator is to increase/reduce the output frequency 

sr = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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if there is a deviation between reference/setpoint 
and the actual process state. 
Used in Closed loop [1] (parameter 100). 

DeSdriptiowo h ice 

If the frequency converter is to reduce the 

output frequency in case the feedback signal 

increases, select Normal [0]. 

If the frequency converter is to increase the 
output frequency in case the feedback signal 

increases, select Inverse [1]. 

I . 

Off (DISABLE) 

*On (ENABLE) 

II 

0 

`:e12 

[0] 

[1] 

a,UnctiM27 
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). 

NAKOCR5g6V.P,P, 
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. 

I NB!: 
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. 

-422 PID start-up frequency 
(ND START VALUE) 

9.01467:" 

fmiN-fmAx (parameter 201 and 202) * 0 Hz 

Function: 
When the start signal comes, the frequency converter 

will react in the form of Open loop [0] following the 

ramp. Only when the programmed start frequency 

has been obtained, will it change over to Closed 

loop [1]. In addition, it is possible to set a frequency 

that corresponds to the speed at which the process 

normally runs, which will enable the required process 

conditions to be reached sooner. 

Used in Closed loop [1] (parameter 100). 

1,Descnpti5 kora% i 
Set the required start frequency. 

I .NB!: 
If the frequency converter is running at the 

current limit before the desired start frequency 
is obtained, the process regulator will not be 

activated. For the regulator to be activated anyway, the 
start frequency must be lowered to the required output 
frequency. This can be done during operation. 

I NB!: 
PID start frequency is always applied in 

clockwise direction. 

423 PID proportional gain 

(PID_PROP. GAIN) 

0.00 - 10.00 

i3riunction; 
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). 

Quick regulation is obtained by a high gain, but if the 

gain is too high, the process may become unstable. 

Riffre71,171: 
0.01 - 9999.00 sec. (OFF) * OFF 

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). 

* = factory setting. 0 = display text [] = value for use in communication via serial communication port 
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Description of choice: 
Fast regulation is obtained in connection with a short 
integration time. However, this time 

may be too short, which means that the process may 

be destabilised as a result of overswings. 

If the integral time is long, major deviations from 
the required set point may occur, since the 
process regulator will take a long time to regulate 

in relation to a given error. 

NB!: .o Some value other than OFF must be set or w the PID will not function correctly. 

425 PID differentiation time 
(PID DIFF. TIME) 

Value: 
0.00 (OFF) - 10.00 sec. * OFF 

Function: 
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'6hoice: 

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. 

1 o 

' 1 P 

Value: 

5.0 - 50.0 * 5.0 

Function: 
It is possible to set a limit for thP 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. 

' D o 

1 

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 
if there is a lot of noise on the signal. 

Used in Closed loop [1) (parameter 100). 

Desceiption 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 n )) = 1.6 Hz. 

The process regulator will thus only regulate a feedback 
signal that varies by a frequency lower than 1.6 Hz. 

If the feedback signal varies by a higher frequency than 
1.6 Hz, the Process regulator will not react. 

feedback 

Disturbed feedback signal 

feedback 

Ct.e I (Sec) 

Lowpass filter 
= 10 Hz 

Filtered feedback signal 

1,1:42.4. IV os t (see.) 

Off 

*On 

Function: 
The frequency converter includes a feature, which 

ensures that the output voltage is independent of 

= factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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any voltage fluctuation in the DC link, e.g. caused 
by fast fluctuation in the mains supply voltage. The 
benefit is a very steady torque on motor shaft (low 

torque ripple) under most mains conditions. 

,-04t.i141078f 
In some cases this dynamic compensation can 
cause resonance's in the DC link and should then 

be disabled. Typical cases are where a line choke or 

a passive harmonic filter (e.g. filters AHF005/010) 
is mounted in the mains supply to the frequency 
converter to suppress harmonics. Can also occur 
on mains with low short circuit ratio. 

I I . 

Za egfZ 
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. 0 = display text = value for use in communication via serial communication port 
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Service functions 600-631 
This parameter group contains functions such as 

operating data, data log and fault log. 
It also has information on the nameplate data 

of the frequency converter. 

These service functions are very useful in connection 

with operating and fault analysis in an installation. 

600-605 Operating data 

Value: 
Parameter 
no. 

Description 
Operating data: 

Display text Unit Range 

600 Operating hours (OPERATING HOURS) Hours 0 - 130,000.0 
601 Hours run (RUNNING HOURS) Hours 0 - 130,000.0 
602 kWh counter (KWH COUNTER) kWh 
603 No. of cut-ins (POWER UP'S) Nos. 0 - 9999 
604 No. of overtemps. (OVER TEMP'S) Nos. 0 - 9999 
605 No. of overvoltaqes (OVER VOLT'S) Nos. 0 - 9999 

Functiog:J 
These parameters can be read out via the 

serial communication port, as well as via the 

display in the parameters. 

DecriPtiO*4'choice: 
Parameter 600 Operating hours: 
Gives the number of hours in which the frequency 
converter has been in operation. The value is saved 

every hour and when the power supply to the unit 

is cut off. This value cannot be reset. 

Parameter 601 Hours run: 
Gives the number of hours in which the motor has 

been in operation since being reset in parameter 619 

Reset of hours-run counter. The value is saved every 

hour and when the power supply to the unit is cut off. 

Parameter 602 kWh counter: 
Gives the output power of the frequency converter. 

The calculation is based on the mean value in 

kWh over one hour. This value can be reset using 

parameter 618 Reset of kWh counter . 

Parameter 603 No. of cut-ins: 
Gives the number of cut-ins of supply voltage 

to the frequency converter. 

Parameter 604 No. of overtemps: 
Gives the number of overtemperature errors on the 

heat-sink of the frequency converter. 

Parameter 605 No. of overvoltages: 
Gives the number of overvoltages on the intermediate 

circuit voltage of the frequency converter. The count is 

only taken when Alarm 7 Overvoltage is active. 

* = factory setting. 0 = display text p = 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 

With these parameters, it is possible to see up to 20 

saved values (data logs) - [1] being the most recent 

and [20] the oldest log. When a start command has 

been given, a new entry to the data log is made 
every 160 ms. If there is a trip or if the motor has 

stopped, the 20 latest data log entries will be saved 

and the values will be visible in the display. This is 

useful, in the case of service after a trip. 

The data log number is given in square brackets; [1] 

EXT. REFERENCE, % 

63.0 % 
686 DATALOG:DIGITALINPUT 

[ 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'eSCriPtiOn4OfrOgii-Ce: '- 

Parameter 606 Data log: Digital input: 
This is where the latest log data are shown in decimal 

code, representing the status of the digital inputs. 
Translated into binary code, terminal 16 corresponds 
to the bit to the extreme left and to decimal code 

128. Terminal 33 corresponds to the bit to the 

extreme right and to decimal code 1. 

The table can be used, e.g., for converting a decimal 

number into a binary code. For example, digital 

40 corresponds to binary 00101000. The nearest 

smaller decimal number is 32, corresponding to 

a signal on terminal 18. 40-32 = 8, corresponds 
to the signal on terminal 27. 

Terminal 16 17 18 19 27 29 32 33 
Decimal 

number 
128 64 32 16 8 4 2 1 

Parameter 607 Data log: Control word: 
This is where the latest log data are given in 

decimal code for the control word of the frequency 

converter. The control word read can only be 

changed via serial communication. 
The control work is read as a decimal number 

which is to be converted into hex. 

Parameter 608 Data log: Status word: 
This gives the latest log data in decimal code 

for the status word. 
The status word is read as a decimal number 
which is to be converted into hex. 

Parameter 609 Data log: Reference: 
This gives the latest log data for the resulting reference. 

Parameter 610 Data log: Feedback: 
This gives the latest log data for the feedback signal. 

Parameter 611 Data log: Output frequency: 
This gives the latest log data for the output frequency. 

Parameter 612 Data log: Output voltage: 
This gives the latest log data for the output voltage. 

Parameter 613 Data log: Output current: 
This gives the latest log data for the output current. 

Parameter 614 Data log: DC-link voltage: 
This gives the latest log data for the intermediate 
circuit voltage. 

* = factory setting. 0 = display text 0 --- value for use in communication via serial communication port 
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615 Fault log: Error code 

(F. LOG: ERROR CODE) 

Value: 
[Index 1 -10] Error Code: 0 - 99 

Function: 
This parameter makes it possible to see the reason 

why a trip (cut-out of the frequency converter) 
occurs. 10 [1-10] log values are stored. 
The lowest log number [1] contains the latest/most 
recently saved data value; the highest log number 
[10] contains the oldest data value. 

If there is a trip on the frequency converter, it is 

possible to see its cause, the time and possibly the 
values for output current or output voltage. 

Description of choice: 

Stated as an error code in which the number refers 

to a table in List of warnings and alarms. 
The fault log is only reset after manual initialization. 

(See Manual initialization). 

(Index 1-10] Hours: 0 - 130,000.0 

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. 

Description of choice: 
The fault log is only reset after manual initialization. 
(See Manual initialization ). 

11111:111111111.1111111;1.116111.Millitt 

Value: 
(Index 1 - 10] Value: 0 - 9999 

Function: 
This parameter makes it possible to see the value at 

which a trip occurred. The unit of the value depends on 
the alarm active in parameter 615 Fault log: Error code. 

VLT® 6000 HVAC Series 

Description of choice: 

The fault log is only reset after manual initialization. 

(See Manual initialization ). 

*No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

Function: 
Reset to zero of parameter 602 kWh counter. 

Description of choice: 

If Reset [1] has been selected and when the (OK] 

key is pressed, the kWh counter of the frequency 

converter is reset. This parameter cannot be 

selected via the serial port, RS 485. 

NB!: 
114 When the (OK] key has been activated, the 

reset has been carried out. 

[0] 

[1] 

619 Reset of hours-run counter 
(RESET RUN. HOUR), 

:!Value: 
*No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

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!: 

114 
When the [OK] key has been activated, the 

reset has been carried out. 

[0] 

(1] 

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) 

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

124 

[0) 

[1] 

[2] 

[3] 
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Ftipttip0: 
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. 

PAS." 4,10 TIT OW irfk 
Normal function [0] is used for normal 

operation of the motor. 
Function with de-activated inverter [1] is selected if 

control is desired over the influence of the control 

sig-nal on the control card and its functions - 

without the motor shaft running. 

Control card [2] is selected if control of the analogue 

and digital inputs, analogue and digital outputs, relay 

outputs and the control voltage of +10 V is desired. 

A test connector with internal connections 
is required for this test. 

The test connector for the Control card [2] 

is set up as follows: 

connect 4- 16- 17- 18- 19- 27- 29- 32 -33; 
connect 5-12; 
connect 39-20-55; 
connect 42 - 60; 
connect 45- 53 -54. 

000000040', 

11111111 

eeteeeeeeeeee 
, L .4 

MI 

000 
61 68 69 

DOD 

VLT® 6000 HVAC Series 

Use the following procedure for the control card test: 

1. Select Control card test. 

2. Cut off the mains supply and wait for the 

light in the display to go out. 

3. Insert the test plug (see preceding column). 

4. Connect to mains. 

5. The frequency converter expects the [OK] key to be 
pressed (the test cannot be run without LCP). 

6. The frequency converter automatically tests 

the control card. 

7. Remove the test connector and press the [OK] 

key when the frequency converter displays 

"TEST COMPLE I ED". 

8. Parameter 620 Operating mode is automatically 

set to Normal function. 

If the control card test fails, the frequency conver-ter 

will display "TEST FAILED". Replace the control card. 

Initialisation [3] is selected if the factory setting 

of the unit is to be generated without resetting 

parameters 500 Address, 501 Baud rate, 600-605 

Operating data and 615-6171 Fault log. 

Procedure for initialisation: 

1. Select Initialisation. 

2. Press the [OK] key. 

3. Out off the mains supply and wait for the 

light in the display to go out. 
4. Connect to mains. 

5. Initialisation of all parameters will be carried out 
in all Setups with the exception of parameters 

500 Address, 501 Baud rate, 600-605 Operating 

data and 615-617 Fault log. 

Manual initialisation is another option. (See 

Manual initialisation). 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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VLT® 6000 HVAC Series 

621 - 631 Nameplate 

Value: 

Parameter 

No. 

621 

622 

623 

624 

625 

626 

627 

628 

629 

630 

631 

Description Display text 

Nameplate 

Unit type (DRIVE TYPE) 

Power component 

VLT ordering no. 

(POWER SECTION) 

(ORDERING NO) 

Software version no. (SOFTWARE VERSION) 

LCP identification no. (LCP ID NO.) 

Database identification no. (PARAM DB ID) 

Power component identification no. (POWER UNIT DB ID) 

Application option type 

Application option ordering no. 

Communication option type 

Communication option ordering no. 

(APPLIC. OPTION) 

(APPLIC. ORDER NO) 

(COM. OPTION) 

(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. 

Description;;Of 

Parameter 621 Nameplate: Unit type: VLT 

type gives the unit size and mains voltage. 

Example: VLT 6008 380-460 V. 

Parameter 622 Nameplate: Power component: 
This gives the type of power card fitted to the 

frequency converter. Example: STANDARD. 

Parameter 623 Nameplate: VLT ordering no.: 
This gives the ordering number for the VLT type 
in question. Example: 1757805. 

Parameter 624 Nameplate: Software version 
no.: This gives the present software version number 

of the unit. Example: V 1.00. 

Parameter 625 Nameplate: 'LCP identification 
no.: This gives the identification number of the LCP 

of the unit. Example:. ID 1.42 2 kB. 

Parameter 626 Nameplate:Database identification 
no.: This gives the identification number of the 

software's database. Example: ID 1.14. 

Parameter 627 Nameplate: Power component: 
identification no.: This gives the identification number 
of the database of the unit. Example: ID 1.15. 

Parameter 628 Nameplate: Application option 
type: This gives the type of application options 

fitted with the frequency converter. 

Parameter 629 Application option Nameplate: 
ordering no.: This gives the ordering number 

for the application op-tion. 

Parameter 630 Nameplate: Communication 
option type: This gives the type of communication 
options fitted with theT frequency converter. 

Parameter 631 Nameplate: Communication 
option ordering no.: This gives the ordering 

number for the communication option. 

* = factory setting. 0 = display tent Q = value for use in communication via serial communication port 
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I NB!: 
yalParameters 700-711 for the relay card 
are only activated if a relay option card is 

installed in the VLT 6000 HVAC. 

700 Relay 6; function 
(RELAY6 FUNCTION) 

703 ,Relay 7, function 

706 Relay 8, Junction 
RELAY8_EUNCTION 

709 Relay 9, function 
(RELAY9 FUNCTION) 

function:, 
This output activates a relay switch. 

Relay outputs 6/7/8/9 can be used for showing 
status and warnings. The relay is activated when 

the conditions for the relevant data valueS have 

been fulfilled. Activation/deactivation can be 

programmed in parameters 701/704/707/710 Relay 

6/7/8/9, ON delay and parameters 702/705/708/711 
Relay 6/7/8/ 9, OFF delay. 

.f4P06:0011iKintliKa;', 
See data choice and connections in Relay outputs . 

701 Relay 6, ON delay 

(RELAY6 ON DELAY) 

704 Relay 7, ON delay 

(RELAY7 ON DELAY) 

707 Relay 8, ON delay - 
(RELAY8 ON DELAY) 

710 Relay 9, ON delay 

(RELAY9 ON DELAY) 

Value: 
0 - 600 sec. * 0 sec. 

This parameter allows a delay of the cut-in time 

of relays 6/7/8/9 (terminals 1-2). 

q-001400VOYAtial0: 
Enter the required value. 

VLT® 6000 HVAC Series 

702 Relay 6, ,OFF, delay 

(RELAY6 OFF DELAY)" 

705 Relay 7,'OFF delay 

(RELAY7 OFF DELAY) 

708 Relay 8, OFF delay 

(RELAY8 OFF DELAY) 

711 Relay 9, OFF'delay 

0- 600 s, 

This parameter is used to delay the cut-out time 

of relays 6/7/8/9 (terminals 1-2). 

OMP10101.4§07§.47r. 
Enter the required value. 

Electrical installation of the relay card 
The relays are connected as shown below. 

Relay 6-9: 
A-B make, A-C break 
Max. 240 V AC, 2 Amp. 
Max. cross-section: 1.5mm 2 (AWG 28-16). 
Torque: 0.22 - 0.25 Nm. 
Screw size: M2. 

Relay 06 Re cry 07 

0 0 0 0 0 0 
IA II AC 7A 71 7C 

0 

671077 691a/ 09 

45 0 0 0 0 0 
OA II IC *A II AC 

7/00/011.%, 

To achieve double isolation, the plastic foil must be 

mounted as shown in the drawing below. 

1791...475.10 

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

MG.60.A8.02 - VLT is a registered Danfoss trademark 127 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 170 of 563



VLT® 6000 HVAC Series 

Status messages 
Status messages appear in the 4th line of the 

display - see example below. 

The left part of the status line indicates the active 

type of control of the frequency converter. 
The centre part of the status line indicates 
the active reference. 

The last part of the status line gives the present status, 
e.g. "Running", "Stop" or "Stand by". 

HAND LOCAL STOP 
OFF RAMPING 

JOGGING 

STAND BY 

Auto mode (AUTO) 

The frequency converter is in Auto mode, i.e. control 
is carried out via the control terminals and/or serial 

communication. See also Auto start. 

Hand mode (HAND) 

The frequency converter is in Hand mode, i.e. control 
is carried out via the control keys. See Hand start. 

OFF (OFF) 

OFF/STOP is activated either by means of the control 
key, or by the digital inputs Hand start and Auto start 
both being a logiC "0". See-also OFF/STOP 

Local reference (LOCAL) 
If LOCAL has been selected, the reference is set via the 

[+/--1 keys on the control panel. See also Display modes. 

128 

Remote reference (REM.) 
If REMOTE has been selected, the reference is set 

via the control terminals or via serial communication. 

See also Display modes . 

Running (RUNNING) 
The motor speed now corresponds to the 
resulting reference. 

Ramp operation (RAMPING) 
The output frequency is now changed in accordance 

with the preset ramps. 

Auto-ramp (AUTO RAMP) 
Parameter 208 Automatic ramp-up/down is enabled, 

i.e. the frequency converter is trying to avoid a trip from 
overvoltage by increasing its output frequency. 

Sleep Boost (SLEEP .BST) 
The boost function in parameter 406 Boost 

setpoint is enabled. This function is only possible 

in Closed loop operation. 

Sleep mode (SLEEP) 
The energy saving function in parameter 403 
Sleep mode timer is enabled. This means that 

at present the motor has stopped, but that it will 

restart automatically when required. 

Start delay (START DEL) 
A start delay time has been programmed i parameter 

111 Start delay. When the delay has passed, the output 
frequency will start by ramping up to the reference. 

Run request (RUN REQ.) 

A start command has been given, but the motor 
will, be stopped until a Run permissive signal 

is received via a digital input. 

Jogging (JOG). 

Jog has been enabled via a digital input or 

via serial communication. 

Jog request (JOG REQ.) 
A JOG command has been given, but the motor 

will remain stopped until a Run permissive signal 

is received via a digital input. 

Freeze output (FRZ.OUT.) 
Freeze output has been enabled via a digital input. 

Freeze output request (FRZ.REQ.) 
A freeze output command has been given, but the 

motor will remain stopped until a Run permissive 

signal is received via a digital input. 

Reversing and start (START F/R) 
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VLT® 6000 HVAC Series 

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 frequency converter is now ready for operation 

after the Reset signal has been enabled. Please 

note that the motor will start after the frequency 

converter has received the Reset signal. 

Stand by (STANDBY) 
The frequency converter is able to start the motor 
when a start command is received. 

Stop (STOP) 
The motor has been stopped via a stop signal 

from a digital input, [OFF /STOP] -buttom or 

serial communication. 

DC stop (DC STOP) 

The DC brake in parameter 114-116 has been enabled. 

DRIVE ready (UN. READY) 
The frequency converter is ready for operation, but 
terminal 27 is a logic "0" and/or a Coasting command 
has been received via the serial communication. 

Not ready (NOT READY) 

The frequency converter is not ready for operation, 

because of a trip or because OFF1, OFF2 

or OFF3 is a logic '0'. 

Start disabled (START IN.) 

This status will only be displayed if, in parameter 

599 Statemachine, Profidrive [1] has been selected 

and OFF2 or OFF3 is a logic '0'. 

Exceptions XXXX (EXCEPTIONS XXXX) 
The microprocessor of the control card has stopped 
and the frequency converter is out of operation. 

The cause may be noise on the line, 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 frequency 

converter. After Trip locked, the mains supply must be 

cut and the fault must be corrected. Reconnect the 
mains supply and reset the frequency converter before 

being ready. A Trip can be reset manually in three ways 

1. Via the control key [RESET] 

2. Via a digital input 

3. Via serial communication In addition, an 

automatic reset may be selected in parameter 
400 Reset function. 

VLT® 6000 HVAC Series 

Wherever a cross is placed under both Warning and 
Alarm, this can mean that a warning precedes the 

alarm. It can also mean that it is possible to program 
whether a given fault is to result in a warning or an 

alarm. This is possible, e.g. in parameter 117 Motor 
thermal protection. After a trip, the motor will be 

coasting and on the frequency converter alarm and 
warning will flash. If the fault is removed, only the 

alarm will flash. After a reset, the frequency converter 
will be ready to start operation again. 

No. Description 
1 10 Volts low (10 VOLT LOW) 
2 Live zero fault (LIVE ZERO ERROR) 
4 Mains imbalance (MAINS IMBALANCE) 
5 Voltage warning high (DC LINK VOLTAGE HIGH) 
6 Voltage warning low (DC LINK VOLTAGE LOW) 
7 Overvoltage (DC LINK OVERVOLT) 

8 Undervoltage (DC LINK UNDERVOLT) 
9 Inverter overloaded (INVERTER TIME) 

10 Motor overloaded (MOTOR TIME) 
11 Motor thermistor (MOTOR THERMISTOR) 
12 Current limit (CURRENT LIMIT) 
13 Overcurrent (OVERCURRENT) 
14 Earth fault (EARTH FAULT) 

15 Switch mode fault (SWITCH MODE FAULT) 
16 Short-circuit (CURR.SHORT CIRCUIT) 
17 Serial communication timeout (STD BUSTIMEOUT) 
18 HPFB bus timeout (HPFB TIMEOUT) 
19 Fault in EEprom on power card (EE ERROR POWER) 
20 Fault in EEprom on control card (EE ERROR CONTROL) 
22 Auto-optimisation not OK (AMA FAULT) 

29 Heat-sink temperature too high (HEAT SINK OVERTEMP.) 
30 Motor phase U missing (MISSING MOT.PHASE U) 

31 Motor phase V missing (MISSING MOTPHASE V) 

32 Motor phase W missing (MISSING MOT.PHASE W) 

34 HPFB communication fault.(HPFB COMM. FAULT) 
37 Inverter fault (GATE DRIVE FAULT) 

39 Check parameters 104 and 106 (CHECK P.104 & P106) 
40 Check parameters 103 and 105 (CHECK P.103 & P106) 
41 Motor too big (MOTOR TOO BIG) 

42 Motor too small (MOTOR TOO SMALL) 
60 Safety stop (EXTERNAL FAULT) 

61 Output frequency low (FOUT < FLOW) 

62 Output frequency high (FOUT > FHIGH) 

63 Output current low (I MOTOR < I LOW) 
64 Output current high (I MOTOR > I HIGH) 

65 Feedback low (FEEDBACK < FDB LOW) 
66 Feedback high (FEEDBACK > FDB HIGH) 
67 Reference low (REF. < REF. LOW) 

68 Reference high (REF. > REF. HIGH) 

69 Temperature auto derate (TEMP.AUTO DERATE) 

99 Unknown fault (UNKNOWN ALARM) 

Warning Alarm Trip locked 
x 

x x 

x x x 

x 

x 
x x 

x x 

x x 

x x 

x x 

x x 

x x x 

x x 

x x 

x 
x 

x 

x 
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VLT® 6000 HVAC Series 

Si Warnings 
A warning will flash in line 2, while an explanation 
is given in line 1. 

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. 

TRIP (RESET) 

ALARM:12 
SETUP 

1 

CURRENT LIMIT 

f`s 

WARNING 1 

Under 10 V (10 VOLT LOW) 
The 10 V. voltage from terminal 50 on the 

control card is below 10 V 
Remove some of the load from terminal 50, as the 10 

Volts supply is overloaded. Max. 17 mA/min. 590 . 

WARNING/ALARM 2 

Live zero fault (LIVE ZERO ERROR) 
The current or voltage signal on terminal 53, 54 or 

60 is below 50% of the value preset in parameter 
309, 312 and 315 Terminal, min. scaling. 

WARNING/ALARM 4 

Mains imbalance (MAINS IMBALANCE) 
High imbalance or phase missing on the supply side. 

Check the supply voltage to the frequency converter. 

WARNING 5 

Voltage warning high (DC LINK VOLTAGE HIGH) 

The intermediate circuit voltage (DC) is higher than 

Voltage warning high, see table below. The controls 

of the frequency converter are still enabled. 

WARNING 6 

Voltage warning low (DC LINK VOLTAGE LOW) 

The intermediate circuit voltage (DC) is lower than 

Voltage warning low, see table below. The controls 

of the frequency converter are still enabled. 

WARNING/ALARM 7 

Overvoltage (DC LINK OVERVOLT) 

If the intermediate circuit voltage (DC) is higher than 

the Overvoltage limit of the inverter (see table below), 

the frequency converter will trip after a fixed period. 

The length of this period depends on the unit. 

Alarm/warning limits: 
VLT 6000 HVAC 3 x 200 - 240 V 

[VDC] 
3 x 380 - 460 V 

[VDC] 

3 x 525-600 V 
[VDC] 

Undervoltage 211 402 557 
Voltage warning low 222 423 585 
Voltage warning high 384 762 943 
Overvoltage 425 798 975 

The voltages stated are the intermediate circuit voltage of the frequency converter with a tolerance of ± 5 %. 

The corresponding mains voltage is the intermediate circuit voltage divided by 1,35. 
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VLT® 6000 HVAC Series 

Warnings and alarms, cont. 

WARNING/ALARM 8 

Undervoltage (DC LINK UNDERVOLT) 
If the intermediate circuit voltage (DC) drops below 

the undervoltage limit of the inverter, the frequency 

converter will trip after a fixed period, the length 

of the period depending on the unit. 

Furthermore, the voltage will be stated in the display. 

Check whether the supply voltage matches the 
frequency converter, see Technical data. 

WARNING/ALARM 9 

Inverter overload (INVERTER TIME) 
The electronic, thermal inverter protection reports that 

the frequency converter is about to cut out because 
of an overload (too high current for too long). The 

counter for electronic, thermal inverter protection 
gives a warning at 98% and trips at 100%, while 
giving an alarm. The frequency converter cannot 

be reset until-the counter is below 90%. 
The fault is that the frequency converter is overloaded 

by more than 100% for too long. 

WARNING/ALARM 10 

Motor overtemperature (MOTOR TIME) 
According to the electronic thermal protection (ETR), 

the motor is too hot. Parameter 117 Motor thermal 

protection allows a choice of whether the frequency 

converter is to give a warning or an alarm when the 

Motor thermal projection reaches 100%. The fault is 

that the motor is overloaded by more than 100% of 

the preset, rated motor current for too long. 

Check that the motor parameters 102-106 
have been set correctly. 

WARNING/ALARM 11 

Motor thermistor (MOTOR THERMISTOR) 
The thermistor or the thermistor connection has 

been disconnected. Parameter 117 Motor thermal 

protection allows a choice of wHether the frequency 

converter is to give a warning or an alarm. Check 
that the thermistor has been correctly connected 

between terminal 53 or 54 (analogue voltage input) 

and terminal 50 (+ 10 V supply). 

WARNING/ALARM 12 

Current limit (CURRENT LIMIT) 
The current is higher than the value in parameter 

215 Current limit /um and the frequency converter 

trips after the time set in parameter 412 Trip delay 

overcurrent , ILIM has passed. 

WARNING/ALARM 13 

Overcurrent (OVER CURRENT) 

The inverter peak current limit (approx. 200% of the 

rated current) has been exceeded. The warning 

132 

will last approx. 1-2 seconds, following which the 

frequency converter will trip and give off an alarm. 

Turn off the frequency converter and check whether 
the motor shaft can be turned and whether the motor 
size matches the frequency converter. 

ALARM: 14 

Earth fault (EARTH FAULT) 

There is a discharge from the output phases to earth, 

either in the cable between the frequency converter 

and the motor or in the motor itself. Turn off the 

frequency converter and remove the earth fault. 

ALARM: 15 

Switch mode fault (SWITCH MODE FAULT) 

Fault in the switch mode power supply (internal 

± 15 V supply). 

Contact your Danfoss supplier. 

ALARM: 16 

Short-circuiting (CURR. SHORT CIRCUIT) 

There is short-circuiting on the motor terminals or 

in the motor itself. Cut off the mains supply to the 

frequency converter and remove the short-circuit. 

WARNING/ALARM 17 

Serial communication timeout (STD 

BUSTIMEOUT) 
There is no serial communication with the 

frequency converter. 
This warning will only be enabled if parameter 

556 Bus time interval function has been set to 

a value different from OFF. 

If parameter 556 Bus time interval function has been 

set to Stop and trip (5], the frequency converter 

will first give off an alarm, then ramp down and 

finally trip while giving.bff.analarm. It is possible to 
increase parameter:555 

Warnings and alarms,:cont. 

WARNING/ALARM 18' 
HPFB bus timeout (HPFB TIMEOUT) 

There is no serial communication with the 

communication option card of the frequency converter. 

The warning will only be enabled if parameter 804 Bus 

time interval function has been set to anything but 

OFF. If parameter 804.Bus time interval function has 

been set to Stop and trip, the frequency converter 
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. 
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WARNING 19 

Fault in the EEprom on the power card 
(EE ERROR POWER) There is a fault on the 

power card EEPROM. The frequency converter will 

continue to function, but is likely to fail at the next 

power-up. Contact your Danfoss supplier. 

WARNING 20 

Fault in the EEprom on the control card 
(EE ERROR CONTROL) There is a fault in the 

EEPROM on the control card. The frequency converter 

will continue to function, but is likely to fail at the next 

power-up. Contact your Danfoss supplier. 

ALARM: 22 

Auto-optimisation not OK 
(AMA FAULT) A fault has been found during 

automatic motor adaptation. The text shown in 

the display indicates a fault message. 

I NB!: 
14:1 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 
(para-meter 105) must be higher than 35% of the rated 

out-put current of the frequency converter. 

ASYMMETRICAL IMPEDANCE [2] 
AMA has detected an asymmetrical impedance 
in the motor connected to the system. The 

motor could be defective. 

MOTOR TOO BIG [3] 
The motor connected to the system is too big for 

AMA to be carried out. The setting in parameter 

102 does not match the motor used. 

MOTOR TOO SMALL [4] 
Thamotor 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 As 

is increased. In most cases, however, this is not critical. 

INTERRUPTED BY USER [6] 
AMA has been interrupted by the user. 

INTERNAL FAULT [7] 
An internal fault has occurred in the frequency 
converter. Contact your Danfoss supplier. 

LIMIT VALUE FAULT [8] 

The parameter values found for the motor are 

outside the acceptable range within which the 

frequency converter is able to work. 

MOTOR ROTATES [9] 

The motor shaft rotates. Make sure that the 

load is not able to make the motor shaft rotate. 

Then start AMA all over. 

Warnings and alarms, cont. 

ALARM 29 

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

If the enclosure is IP 00, IP 20 or NEMA 1, the 

cut-out temperature of the heat-sink is 90°C. If IP 54 

is used, the cut-out temperature is 80°C. 
The tolerance is ± 5°C. The temperature fault 

cannot be reset, until the temperature of the 
heat-sink is below 60°C. 

The fault could be the following: 

- Ambient temperature too high 
- Too long motor cable 

- Too high switching frequency. 

ALARM: 30 

Motor phase U missing 
(MISSING MOT.PHASE U): 

Motor phase U between frequency converter 
and motor is missing. 

Turn off the frequency converter and check 
motor phase U. 

ALARM: 31 

Motor phase V missing 
(MISSING MOT.PHASE V): 
Motor phase V between frequency converter 

and motor is missing. 

Turn off the frequency converter and check 
motor phase V. 

ALARM: 32 

Motor phase W missing 
(MISSING MOT.PHASE U): 

Motor phase W between frequency converter 

and motor is missing. 

Turn off the frequency converter and check 

motor phase W. 
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WARNING/ALARM: 34 

HPFB communication fault 
(HPFB COMM. FAULT) 

The serial communication on the communication 
option card is not working. 

ALARM: 37 

Inverter fault (GATE DRIVE FAULT): 
IGBT or the power card is defective. Contact 
your Danfoss supplier. 

Auto-optimisation warnings 39-42 

Automatic motor adaptation has stopped, since 
some parameters have probably been set wrongly, 

or the motor used in too big/small for AMA to be 
carried out. A choice must thus be made by pressing 

[CHANGE DATA] and choosing 'Continue' + [OK] or 
'Stop' + [OK]. If parameters need to be changed, 
select 'Stop'; start up AMA all over. 

WARNING: 39 

CHECK PAR. 104, 106 

Parameters 104 Motor frequency fm,N, or 106 Rated 
motor speed nm,N, have probably not been set correctly. 

Check the setting and select 'Continue' or [STOP]. 

WARNING: 40 

CHECK PAR. 103, 105 

Parameter 103 Motor voltage, UM,N or 105 Motor 
current, IM,N has not been set correctly. Correct 
the setting and restart AMA. 

WARNING: 41 

MOTOR TOO BIG (MOTOR TOO BIG) 

The motor used is probably too big for AMA to be 
carried out. The setting in parameter 102 Motor 
power, PM,N may not match the motor. Check the 
motor and choose 'Continue' or [STOP]. 

WARNING: 42 

MOTOR TOO SMALL (MOTOR TOO SMALL) 
The motor used is probably too small for AMA to 
be carried out. The setting in parameter 102 Motor 
power, Pm,N may not match the motor. Check the 
motor and select 'Continue' or [STOP]. 

ALARM: 60 

Safety stop (EXTERNAL FAULT) 

Terminal 27 (parameter 304 Digital inputs) has been 
programmed for a Safety interlock [3] and is a logic '0'. 

WARNING: 61 

Output frequency low (FOUT < FLOW) 

The output frequency is lower than parameter 223 
Warning: Low frequency, [Low. 

WARNING: 62 

134 

Output frequency high (FOUT > FHIGH) 

The output frequency is higher than parameter 

224 Warning: High frequency, fmot-t. 

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, IHIGH 

WARNING: 65 

Feedback low (FEEDBACK < FDB LOW) 

The resulting feedback value is lower than parameter 

227 Warning: Low feedback, FeLow. 

WARNING: 66 

Feedback high (FEEDBACK > FDB HIGH) 

The resulting feedback value is higher than parameter 

228 Warning: High feedback, FBH,GH. 

WARNING: 67 

Remote reference low (REF. <_REF LOW) 

The remote reference is lower than parameter 225 
Warning: Low reference, REFLOw 

WARNING: 68 

Remote reference high (REF. > REF HIGH) 

The remote reference is higher than parameter 226 

Warning: High reference, REF-HIGH. 

WARNING: 69 

Temperature auto derate (TEMP.AUTO DERATE) 

The heat sink temperature has exceeded the maximum 

value and the auto derating function (par. 411) is 

active. Warning: Temp, Auto derate. 

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 
In common with all electronic equipment, a frequency 
converter contains a large number of mechanical and 

electronic components, all of which are vulnerable 
to environmental effects to some extent. 

The frequency converter should not 
therefore be installed in environments 
with airborne liquids, particles or gases 

capable of affecting and damaging the electronic 
components. Failure to take the necessary protective 
measures increases the risk of stoppages, thus 
reducing the life of the frequency converter. 

Liquids can be carried through the air and condense in 

the frequency converter. In addition to this, liquids may 

cause corrosion of components and metal parts. 

Steam, oil and salt water may cause corrosion 

of components and metal parts. 
In such environments, equipment with enclosure 
rating IP 54 is recommended. 

Airborne particles such as dust particles may 
cause mechanical, electrical or thermal failure 

in the frequency converter. 

A typical indicator of excessive levels of 

airborne particles is dust particles around the 
frequency converter fan. 

In very dusty environments, equipment with 
enclosure rating IP 54 or a cabinet for IP 00/20 
equipment is recommended. 

In environments with high temperatures and humidity, 

corrosive gases such as sulphur, nitrogen and 
chlorine compounds will cause chemical processes 
on the frequency converter components. Such 

chemical reactions will rapidly affect and damage 

the electronic components. 

In such environments, it is recommended that 
equipment is mounted in a cabinet with fresh 

air ventilation, keeping aggressive gases away 

from the frequency converter. 

I NB!: 

II. Mounting frequency converters in aggressive 

environments will increase the risk of 

stop-pages and furthermore considerably 

reduce the life of the converter. 

Before the installation of the frequency converter, the 

ambient air should be checked for liquids, particles 

and gases. This may be done by observing existing 

installations in this environment. Typical indicators of 

harmful airborne liquids are water or oil on metal 

parts, or corrosion of metal parts. 

Excessive dust particle levels are often found on 

installation cabinets and existing electrical installations. 

One indicator of aggressive airborne gases is blackening 

of copper rails and cable ends on existing installations. 

MI Calculation of resulting reference 
The calculation made below gives the resulting 
reference when parameter 210 Reference type is 

programmed for Sum [0] and Relative [1], respectively. 

External reference can be calculated as follows: 

(Par. 205Max. ref . - Par. 204 Min. ref.) x Ana. signal Term. 53 M + 

Par. 310 Term. 53 Max. scaling - Par. 309 Term. 53 Min. sating 

(Par. 205 Max. ref. - Par. 204 Mn. ref.) x Par. 314 Term. 60 (mA) 

Par. 316 Term. 60 Max. scaling - Par. 315 Term. 60 Min. swing 

Ext. ref. = 

Par. 210 Reference type is programmed = Sum (0). 

Ext. ref. = (Par. 205 Max. ref. Par. 204 Min. ref.) x Par. 211-214 Preset ref. 

External reference is the sum of references from 

terminals 53, 54, 60 and serial communication. 
The sum of these can never exceed parameter 
205 Max. reference. 

100 

Par. 210 Reference type is programmed = Relative (1). 

External reference x Par. 211-214 Preset ref. 
Res. ref. = 

100 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Ana. signal Term. 54 NI 

Par. 313 Term. 54 Max. scaling - Par. 312 Term. 54 Min. seeing 

serial corn. reference a (Par. 205 Max. ref. - Par. 204 Min. ref.) 

16384 (4000 Hex) 

External ref. + Par. 204 MO. ref . « Par. 416/419 Set- 

point (only is closed loop) 

* Par. 204 Min. ref.. Par. 418/419 Setpoint (only in closed loop) 
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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 

terminals 1-3 (AUX relay) are supplied from or in 

connection with extra low voltage (PELV). 

Galvanic (ensured) isolation is obtained by fulfilling 

requirements concerning higher isolation and 

by providing the relevant creapage/clearance 
distances. These requirements are described 
in the EN 50178 standard. 

For additional information on PELV see RF1 switching. 

Galvanic isolation 

The components that make up the electrical 
isolation, as described below, also comply with the 
requirements concerning higher isolation and the 
relevant test as described in EN 50178. 
The galvanic isolation can be shown in three 

locations (see drawing below), namely: 

Power supply (SMPS) incl. signal isolation of ()Do, 

indicating the intermediate current voltage. 

Gate drive that runs the IGTBs (trigger 

transforrners/opto-couplers). 
Current transducers (Hall effect current transducers). 

NOTE: 525-600 V units do not meet PELV requirements 

in accordance with EN 50178. 

ti 

Earth leakage current 
Earth leakage current is primarily caused by the 

capacitance between motor phases and the motor 
cable screen. When an RFI filter is used, this 

contributes additional leakage current, as the filter 

circuit is connected to earth through capacitors. 

See drawing on the following page. 

The size of the leakage 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. 

136 

I NB!: 
IVSince 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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2 Extreme running conditions 
Short circuit 
VLT 6000 HVAC is protected against short circuits 
by means of current measurement in each of the 

three motor phases. A short circuit between two 
output phases will cause an overcurrent in the 
inverter. However, each transistor of the inverter 

will be turned off individually when the short circuit 

current exceeds the permitted value. 

After a few microseconds the driver card turns 
off the inverter and the frequency converter will 

display a fault code, although depending on 
impedance and motor frequency. 

Earth fault 

The inverter cuts out within a few micorseconds in 

case of an earth fault on a motor phase, although 

depending on impedance and motor frequency. 

Switching on the output 
Switching on the output between the motor and the 

frequency converter is fully permitted. It is not possible 

to damage VLT 6000 HVAC in any way by switching on 

the output. However, fault messages may appear. 

Motor-generated overvoltage 

The voltage in the intermediate circuit is increased when 

the motor acts as a generator. This occurs in two cases: 

1. The load drives the motor (at constant output 
frequency from the frequency converter), i.e. 

the load generates energy. 

2. During deceleration ("ramp-down") if the moment 
of inertia is high, the load is low and the 
ramp-down time is too short for the energy to be 

dissipated as a loss in the frequency converter, 
the motor and the installation. 

MG.60.A8.02 - VLT is a registered Danfoss trademark 

The control unit attempts to correct the ramp if possible. 

The inverter turns off to protect the transistors 

and the intermediate circuit capacitors when a 

certain voltage level is reached. 

Mains drop-out 
During a mains drop-out, VLT 6000 HVAC continues 

until the intermediate circuit voltage drops below the 

minimum stop level, which is typically 15% below VLT 

6000 HVAC's lowest rated supply voltage. 

The time before the inverter stops depends on the mains 

voltage before the drop-out and on the motor load. 

Static overload 

When VLT 6000 HVAC is overloaded (the current 

limit in parameter 215 Current limit, Ion has been 

reached), the controls will reduce the output frequency 

in an attempt to reduce the load. 

If the overload is excessive, a current may 

occur that makes the frequency converter cut 
out after approx. 1.5 sec. 

Operation within the current limit can be limited in time 

(0-60 s) in parameter 412 Trip delay overcurrent, 
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Peak voltage on motor VLT 6008-6027 200 V, VLT 6016-6122 400 V 

When a transistor in the inverter is opened, 
the voltage across the motor increases by a 

Cable 

length 

Mains 

voltage 

Rise 

time 

Peak 

voltage 

dV/dt ratio that depends on: 50 metres 380 V 0.1 psec. 900 V 

the motor cable (type, cross-section, length 150 meters 380 V 0.2 psec. 1000 V 

screened/armoured or unscreened/unarmoured) VLT 6152-6352 380-460 V 

- inductance Cable Mains Rise Peak 

length voltage time voltage 

The natural induction causes an overshot UPEAK in the 30 m 460 V 0.20 psec. 1148 V 

motor voltage before it stabilises itself at a level which VLT 6042-6062 200-240 V 

depends on the voltage in the intermediate circuit. The Cable Mains Peak 

rise time and the peak voltage UPEAK affect the service length voltage du/dt voltage 

13 metres 460 V 670 V/psec. 815 V life of the motor. If the peak voltage is too high, motors 
without phase coil insulation are the ones that will 

20 metres 460 V 620 V/psec. 915 V 

primarily be affected. If the motor cable is short (a few 
VLT 6400-6550 380-460 V 

meters), the rise time and peak voltage are lower. 
Cable Mains Peak 

length voltage du/dt voltage 
If the motor cable is long (100 m), the rise time 

20 metres 460 V 415 V/psec. 760 V 
and peak voltage will increase. 

VLT 6002-6011.525-600 V 
If very small motors are used without phase coil Cable Mains Rise Peak 
insulation, it is recommended to fit a LC filter after length voltage time voltage 

the frequency converter. Typical values for the rise m 600 V 0.36 psec. 1360 V 

time and peak voltage UPEAK measured on the 
.35 

VLT 6016-6072.525-600 V . 

motor terminals between two phases: Cable Mains Rise Peak 

length voltage time voltage 
VLT 6002-6006 200 V, VLT 6002-6011 400.V 

35 m 575 V 0.38 psec. 1430 V 
Cable Mains Rise Peak 

length voltage time voltage 
.:VLT 6100-6275 525-600 V 

Cable Mains Rise Peak 
50 metres 380 V 0.3 psec. 850 V 

length voltage time voltage 
50 metres 460 V 0.4 psec. 950 V 

13 m 600 V 0.80 psec. 1122 V 
150 metres 380 V 1.2 psec. 1000 V 

150 metres 460 V 1.3 psec. 1300 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 380 V 415 V 460 V 
Waiting time 48 s 65 s 89 s 
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Acoustic noise 

The acoustic interference from the frequency 
converter comes from two sources: 
1. DC intermediate circuit coils 
2. Integral fan. 
Below are the typical values measured at a 

distanceof 1 m from the unit at full load and are 

nominal maximum values: 
VLT 6002-6006 200-240 V, VLT 6002-6011 
380-460 V 
IP 20 units: 
IP 54 units: 

50 dB(A) 
62 dB(A) 

VLT 6008-6027 200-240 V, VLT 6016-6122 
380-460 V 
IP 20 units: 
IP 54 units: 

VLT 6042-6062 200-240 V 
IP 00/20 units: 
IP 54 units: 

61 dB(A) 
66 dB(A) 

70 dB(A) 
65 dB(A) 

VLT 6152-6352 380-460 V 
IP 00/21/NEMA 1/IP 54: 74 dB(A) 

VLT 6400-6550 380-460 V 
IP 00 units: 
71 dB(A) 
IP 20/54 units: 
82 dB(A) 

VLT 6002-6011 525-600 V 
IP 20/NEMA 1 units: 62 dB 

VLT 6016-6072 525-600 V 
IP 20/NEMA 1 units: 66 dB 

VLT 6100-6275 525-600 V 
IP 20/NEMA 1 units: 75 dB 

* Measured 1 meter from the unit at full load. 

Derating for ambient temperature 
The ambient temperature (TAma,mAx) is the maximum 

temperature allowed. The average (TAma,Avo) measured 

over 24 hours must be at least 5°C lower. 

IVLT.N 

100 

90 

80 

70 

60 

50 

40 

100% 100% 

If VLT 6000 HVAC is operated at temperatures 

above 45 °C, a derating of the continuous 

output current is necessary. 

VLT 6002-6005 200-240V, 
Books1yle, 1P20 

VLT 6002-6011 380/460V, 
Booksty le, 1P20 

VLT 6016-6550 380-460V 
1P00/1P20/1P21/NLMA 1 

VLT 6002-6011 525-600V 
1P20 /NEYA 1 

VLT 6016-6275 525-600V 
tP00/1P20 /NELIA 1 

60% 

35 40 45 50 55 60 65 TAMBALO. 

30 35 40 45 50 55 60 TAMELAVG. 
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Derating for air pressure 
Below 1000 m altitude no derating is necessary. 

Above 1000 m the ambient temperature (TAMB) or 

max. output current (Iva,mAx) must be derated in 

accordance with the diagram below: 

Max. output current 
at 40*C 

100% 

90% 

80% 

1. Derating of output current versus altitude 

at IAMB = max. 45°C 

2. Derating of max. TAMB versus altitude at 

100% output current. 

Max. Tomb at 100% 
ou put current 

Altitude 

VLT 6006-6062, 200-240V 1P00/1P20/NEI4A 
VLT 6016-6275, 380-460V IP00/1P20/1P54/NE11A 1 

VLT 6016-6275, 550-600V IP00/1P20/NELIA 1 

VLT 6002-6005, 200-240V 
Bookstyle, IP20 
VLT 6002-6011, 380-460V 
Bookstyle, IP20 

Derating for running at low speed 
When a centrifugal pump or a fan is controlled by a VLT 

6000 HVAC frequency converter, it is not necessary 

to reduce the output current at low speed because 
the load characterstic of the centrifugal pumps/fans, 
automatically ensures the necessary reduction. 

Derating for long motor cables or cables 
with larger cross-section 
VLT 6000 HVAC has been tested using 300 
m unscreened/unarmoured cable and 150 m 

screened/armoured cable. 

VLT 6000 HVAC has been designed to work using a 

motor cable with a rated cross-section. If a cable with 
a larger cross-section is to be used, it is recommended 
to reduce the output current by 5% for every step 

the cross-section is increased. (Increased cable 

cross-section leads to increased capacity to earth, 

and thus an increased earth leakage current). 

Derating for high switching frequency 
A higher switching frequency (to be set in parameter 
407, Switching frequency) leads to higher losses in 

the electronics of the frequency converter. 

140 

VLT 6000 HVAC has a pulse pattern in which 

it is possible to set the switching frequency 

from 3.0- 10.0/14.0 kHz. 

The frequency converter will automatically derate 

the rated output current IvaN, when the switching 

frequency exceeds 4.5 kHz. 

In both cases, the reduction is carried out 

linearly, down to 60% of IVLT,N. 

The table gives the min., max. and factory-set 

switching frequencies for VLT 6000 HVAC units. 

Switchin fre uenc kHz Min. Max. Fact. 

VLT 6002-6005, 200 V 3.0 10.0 4.5 
VII 6006-6032, 200 V 3.0 14.0 4.5 
VLT 6042-6062, 200 V 3.0 4.5 4.5 
VLT 6002-6011, 460 V 3.0 10.0 4.5 
VLT 6016-6062, 460 V 3.0 14.0 4.5 
VLT 6072-6122, 460 V 3.0 4.5 4.5 
VLT 6152-6352, 460 V 3.0 10.0 4.5 
VLT 6400-6550, 460 V 3.0 4.5 4.5 
VLT 6002-6011, 600 V 4.5 7.0 4.5 
VLT 6016-6032, 600 V 3.0 14.0 4.5 
VLT 6042-6062, 600 V 3.0 10.0 4.5 
VLT 6072-6275 600 V 3.0 4.5 4.5 
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M Motor thermal protection 
The motor temperature is calculated on the basis 

of motor current, output frequency and time. See 

parameter 117, Motor thermal protection. 

t 

2000 

1000 

6 
5 
4 
3 

2 

100 

60 
50 
40 
30 
20 

10 

[s] 

ton= 1 x to 
fqn =2xtxx 
foul. - 0.2 x tom 

ti 

1 0 1.2 1 4 1 6 1 8 
11. 

I 11,11 
2 0 

M Vibration and shock 
VLT 6000 HVAC has been tested according to a 

procedure 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. 

E Air humidity 
VLT 6000 HVAC has been designed to meet the 

IEC 68-2-3 standard, EN 50178 pkt. 9.4.2.2/DIN 
40040, class E, at 40°C. 

See specifications under General technical data. 
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II Efficiency 
To reduce energy consumption it is very important 
to optimize the efficiency of a system. The 

efficiency of each single element in the system 

should be as high as possible. 

100 

95 

90 

85 

80 

Load 

50 
1750084.11 

75 100 

Efficiency of VLT 6000 HVAC (rt vcr) 

The load on the frequency converter has little effect on 

its efficiency. In general, the efficiency is the same at 

the rated motor frequency fm,N, regardless of whether 

the motor supplies 100% of the rated shaft torque 

or only 75%, i.e. in case of part loads. 

The efficiency declines a little when the switching 

frequency is set to a value of above 4 kHz (parameter 

407 Switching frequency). The rate of efficiency will 

also be slightly reduced if the mains voltage is 460 
V, or if the motor cable is longer than 30 m. 

Efficiency of the motor (fimaroR) 
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. 

142 

In small motors, the influence from the U/f characteristic 
on efficiency is marginal; however, in motors from 11 

kW and up, the advantages are significant. 

In general, the switching frequency does not affect 

the efficiency of small motors. Motors from 11 kW 

and up have their efficiency improved (1-2%). This 

is because the sine shape of the motor current is 

almost perfect at high switching frequency. 

Efficiency of the system (TISYSTEM) 

To calculate the system efficiency, the efficiency 

of VLT 6000 HVAC (VLT) is multiplied by the 

efficiency of the motor (MOTOR): 

n SYSTEM = T1VLT X T1MOTOR 

Based on the graph outlined above, it is possible to 

calculate the system efficiency at different speeds. 
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III Mains supply interference/harmonics 
A frequency converter takes up a non-sinusoidal 
current from mains, which increases the input current 

IRMS. A non-sinusoidal current can be transformed 
by means of a Fourier analysis and split up into sine 

wave currents with different frequencies, i.e. different 

harmonic currents I N with 50 Hz as the basic frequency: 

Harmonic currents 11 15 17 

Hz 50 Hz 250 Hz 350 Hz 

The harmonics do not affect the power consumption 
directly, but increase the heat losses in the installation 

(transformer, cables). Consequently, in plants 
with a rather high percentage of rectifier load, it 

is important to maintain harmonic currents at a 

low level to avoid overload of the transformer and 
high temperature in the cables. 

Harmonic currents compared to the RMS input current: 

Input current 
IRMS 1.0 
11 0.9 
Is 0.4 
17 0.3 
111-49 <0.1 

To ensure low, harmonic currents, VLT 6000 
HVAC has intermediate circuit coils as standard. 
This normally reduces the input current IRMS by 
40%, down to 40-45% ThiD. 

In some cases, there is a need for further suppression 

(e.g. retrofit with frequency converters). For this 

purpose Danfoss can offer two acvanced harmonic 
filters AHF05 and AHF10, bringing the harmonic 
current down to around 5% and 10% respectively. 
For further details, see the operating instructions 

MG.80.BX.W. For calculation of harmonic, Danfoss 

offers the software tool MCT31. 

Some of the harmonic currents might disturb 

communication equipment connected to the same 

transformer or cause resonance in connection 

with power-factor correction batteries. VLT 

6000 HVAC has been designed in accordance 
with the following standards: 

- IEC 1000-3-2 
- IEEE 519-1992 
- IEC 22G/WG4 
- EN 50178 
- VDE 160, 5.3.1.1.2 

ti 
17SMAL.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: 

+ (1,2 + THD%= ' 

111 
(VAt% of U) 

Power factor 
The power factor is the relation between 11 and IRMS 

The power factor for 3-phase control 

xUxI x coscp1 

xiixInms 

Power f actor = x cowl 
IRAs S RM S 

since cos y = 1 

The power factor indicates the extent to which the 

frequency converter imposes a load on the mains 

supply. The lower the power factor, the higher the 

IRMS for the same kW performance. 
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In addition, a high power factor indicates that the 

different harmonic currents are low. 

IRMS = \M + + n 
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EMC test results (Emission, Immunity) 

The following test results have been obtained using a system with a frequency converter (with options if relevant), a screened control cable, a control box with potentiometer, as well as a motor and motor cable. 

VLT 6002- 6011/ 380- 460V 

VLT 6002- 6005/ 200- 240V 

Emission 

Environment Industrial environment Housing, trades and light industries 

Basic standard EN 55011 Class Al EN 55011 Class B EN 61800- 3 

Setup 

Motor cable 

Conducted 150 kHz- 

30 MHz Radiated 30 MHz- 1 GHz 

Conducted 150 kHz- 

30 MHz Radiated 30 MHz- 1 GHz 

Conducted/ radiated 150 

kHz- 30 MHz 

VLT 6000 with RFI filter option 

300 m unscreened/ unarmoured Yes 2) No No No Yes/ No 

50 m br. screened/ armoured 

(Bcoksty le 20m) Yes Yes Yes No Yes/ Yes 

150m br. screened/ armoured Yes Yes No No Yes/ Yes 

VLT 6000 with RFI- filter (+ 

LC- module) 

300 m unscreened/ unarmoured Yes No No No Yes/ No 

50 m br. screened/ armoured Yes Yes Yes No Yes/ Yes 

150m br. screened/ armoured Yes Yes No No Yes/ Yes 

VLT 6016- 6550/ 380- 460 V 

VLT 6006- 6062/ 200- 240 V 

Emission 

Environment Industrial environment Housing. trades and light industries 

Basic standard EN 55011 Class Al EN 55011 Class B 

Setup 

Motor cable 

Conducted 150 kHz- 

30 MHz Radiated 30 MHz- 1 GHz 

Conducted 150 kHz- 

30 MHz Radiated 30 MHz- 1 GHz 

VLT 6000 w/ o RFI filter option 
300 unscreened/ unarmoured No No No No 

150 m br. screened/ armoured No Yes No No 

VLT 6000 with RFI- module 

300 m unscreened / unarmoured Yes 1,2) No No No 

50 m br. screened/ armoured Yes Yes Yes I. 3l No 

150 m br. screened/ armoured Yes Yes No No 

1) Does not apply to VLT 6400 - 6550. 

2) Depending on installation conditions 

3) VLT 6042- 6062, 200- 240 V and VLT 6152-6272 with external filter 

In order to minimise the conducted noise to the mains supply and the radiated noise from the frequency converter system, the motor cables should be as short as possible and the 

screen ends should be made in accordance with the section on electrical installation. 
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EMC Immunity 

In order to confirm immunity against interference from electrical phenomena, the following immunity test has 

been made on a system consisting of a frequency converter (with options, if relevant), a screened/armoured 
control cable and control box with potentiometer, motor cable and motor. 

The tests were made in accordance with the following basic standards: 

EN 61000-4-2 (IEC 1000-4-2): Electrostatic discharges (ESD) 
Simulation of electrostatic discharges from human beings. 

EN 61000-4-3 (IEC 1000-4-3): Incoming electromagnetic field radiation, amplitude modulated 
Simulation of the effects of radar and radio communication equipment as well as mobile communications 
equipment. 

EN 61000-4-4 (IEC 1000-4-4): Burst transients 
Simulation of interference brought about by switching with a contactor, relays or similar devices. 

EN 61000-4-5 (IEC 1000-4-5): Surge transients 
Simulation of transients brought about e.g. by lightning that strikes near installations. 

ENV 50204: Incoming electromagnetic field, pulse modulated 
Simulation of the impact from GSM telephones. 

ENV 61000-4-6: Cable-borne HF 

Simulation of the effect of radio transmission equipment connected to supply cables. 

VDE 0160 class W2 test pulse: Mains transients 
Simulation of high-energy transients brought about by main fuse breakage, switching of power 
factor-correction capacitors, etc. 
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III Immunity, continued 

VLT 6002. 6550 380-460 V. VLT 6002-6027 200-240 V 

Basic standard 

Burst 

IEC 1000-4.4 

Surge 

IEC 1000-4-5 

ESD Radiated electro- Mains RF common 

1000-4.2 magnetic field distortion mode voltage 

ENV 50141 IEC 1000-4-3 VDE 0160 

Radiated radio 

freq.elect.lield 

ENV 50140 

Acceptance criterion B B B A A A 

Port connection CM DM CM - CM CM 

Line OK OK OK OK 

Motor OK - OK - 

Control lines OK OK - OK 

PROFIBUS option OK OK - - OK 

Signal Interfaca<3 m OK - - - 

Enclosure - OK OK - OK 

Load sharing OK - - - OK - 

Standard bus OK - OK - OK 

Basic specifications - - 

Line 4 kV/5kHz/DCN 2 kW2f1 4 kV/121) - 2,3 x UN?) 10 Vrtms 

Motor 4 kV/5kHz/CCC - - - - - 10 Vms 

Control lines 2 kV/5kHz/CCC 2 kV/2116 - 10 VRIAS 

PROFIBUS option 2 kV/5kHz/CCC - 2 kV/24') 10 VRMS 

Signal interface<3 m 1 kV/5kHz/CCC - 10 VRIAS 

Enclosure - - 8 kV AD 

6 kV CD 
10 V/m 

- 

Load sharing 4 kV/51(HZ/CCC - 10 VRus 

Standard bus 2 kV/5kHz/CCC 4 W/211 - - 10 VpsAs - 

DM: Differential mode 
CM: Common mode 
CCC: Capacitive clamp coupling 
DCN: Direct coupling network 

1 ) Injection on cable shield 
2) 2.3 x UN: max. test pulse 380 VAC: Class 2/1250 V PEAK, 415 VAC: Class 1/1350 VPEAK 

- _- _ -. -----.- 
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VLT® 6000 HVAC Series 

Definitions 
Definitions are given in alphabetical order. 

Analogue inputs: 
The analogue inputs can be used for controlling 

various functions of the frequency converter. 

There are two types of analogue inputs: 

Current input, 0-20 mA 

Voltage input, 0-10 V DC. 

Analogue ref. 

A signal transmitted to input 53, 54 or 60. 

Can be voltage or current. 

Analogue outputs: 

There are two analogue outputs, which are able to 
supply a signal of 0-20 mA, 4-20 mA or a digital signal. 

Automatic motor adjustment, AMA: 

Automatic motor adjustment algorithm, which 

determines the electrical parameters for the 
connected. motor, at standstill. 

AWG: 
AWG means American Wire Gauge, i.e. the American 
measuring unit for cable cross-section. 

Control command: 
By means of the control unit and the digital inputs, it is 

possible to start and stop the connected motor. 
Functions are divided into two groups, with 
the following priorities: 

Group 1 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. 

148 

Digital inputs: 
The digital inputs can be used for controlling various 

functions of the frequency converter. 

Digital outputs: 

There are four digital outputs, two of which activate 

a relay switch. The outputs are able to supply 

a 24 V DC (max. 40 mA) signal. 

fJOG 

The output frequency from the VLT frequency conver-ter 
transmitted to the motor when the jog function is 

activated (via digital terminals or serial communication). 

fm 

The output frequency from the frequency converter 

transmitted to the motor. 

M, N 

The rated motor frequency (nameplate data). 

fnitAx 

Maximum output frequency transmitted to the motor. 

fMIN 

Minimum output frequency transmitted to the motor. 

IM 

The current transmitted to the motor. 

I M,N 

The rated motor current (nameplate data). 

Initializing: 

If initializing is carried out (see parameter 620 

Operating mode ), the frequency converter 
returns to the factory setting. 

IVLT, tvtAX 

The maximum output current. 

IVLT,N 

The rated output current supplied by the 
frequency converter. 

LCP: 

The control panel, which makes up a complete 
interface for control and programming of VLT 6000 

HVAC. The control panel is detachable and may, 

as an alter-native, be installed up to 3 metres away 
from the frequency converter, i.e. in a front panel, 

by means of the installation kit option. 

LSB: 

Least significant bit. 

Used in serial communication. 

MCM: 
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VLT® 6000 HVAC Series 

Stands for Mille Circular Mil, an American measuring 
unit for cable cross-section. 

MSB: 

Most significant bit: 

Used in serial communication. 

nM,N 

The rated motor speed (nameplate data). 

nVLT 

The efficiency of the frequency converter is defined as 

the ratio between the power output and the power input. 

On-line/off-line parameters: 

On-line parameters are activated immediately after the 

data value is changed. Off-line parameters are not 

activated until OK has been entered on the control unit. 

PID: 

The PID regulator maintains the desired speed 
(pressure, temperature, etc.) by adjusting the output 
frequency to match the varying load. 

PM,N 

The rated power delivered by the motor 
(nameplate data). 

Preset ref. 

A permanently defined reference, 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. 

RefMAX 

The maximum value which the reference signal 

may have. Set in parameter 205 Maximum 
reference, RefmAx. 

RefMIN 

The smallest value which the reference signal may 
have. Set in parameter 204 Minimum reference, RefmiN. 

Setup: 
There are four Setups, in which it is possible to 

save parameter settings. It is possible to change 
between the four parameter Setups and to edit one 

Setup, while another Setup is active. 

Start-disable command: 
A stop command that belongs to group 1 of the 

control commands - see this group. 

Stop command: 
See Control commands. 

Thermistor: 

A temperature-dependent resistor placed where the 

temperature is to be monitored (VLT or motor). 

Trip: 

A state which occurs in different situations, e.g. 

if the frequency converter is subjected to an 

over-temperature. A trip can be cancelled by pressing 

reset or, in some cases, automatically. 

Trip locked: 

Trip locked is a state which occurs in different 

situations, e.g. if the frequency converter is subject to 

an over-temperature. A locked trip can be cancelled by 
cutting off mains and restarting the frequency converter. 

UM 

The voltage transmitted to the motor. 

UM,N 

The rated motor voltage (nameplate data). 

UVLT, MAX 

The maximum output voltage. 

VT characteristics: 

Variable torque characteristics, used for 

pumps and fans. 
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Parameter overview and factory settings 

PNU Parameter 

description 

Factory settng Range Changes 4-Setup 

during operation 

Conversion 

index 

Data 

type 

001 Language English Yes No 0 5 

002 Active Setup Setup 1 Yes No 0 5 

003 Copying of Setups No copying_ No No 0 5 

004 LCP copy No copying No No 0 5 

005 Max value of user-defined readout 100.00 0-999.999,99 Yes Yes -2 4 

006 Unit for user-defined readout No unit Yes Yes 0 5 

007 Big display readout Frequency, Hz Yes Yes 0 5 

008 Small display readout 1.1 Reference. Unit Yes Yes 0 5 

009 Small display readout 1.2 Motor current, A Yes Yes 0 5 

010 Small display readout 1.3 Power, kW Yes Yes 0 5 

011 Unit of local reference Hz Yes Yes 0 5 

012 Hand start on LCP Enable Yes Yes 0 5 

013 OFF/STOP on LCP Enable Yes Yes 0 5 

014 Auto start on LCP Enable Yes Yes 0 5 

015 Reset on LCP Enable Yes Yes 0 5 

016 Lock for data change Not locked Yes Yes 0 5 

017 Operating state at power-up, local 

control 

Auto restart Yes Yes 0 5 
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PNU 'Parameter::' 

description.: 

Factory setting Range 

,ckirin,j.PParatian 

Conversion 

ir,*( 

Data 

type 

100 Configuration Open loop No Yes 0 5 

101 Torque characteristics Automatic Energy 

Optimisation 

No Yes 0 5 

102 Motor power, PM.N Depends on the unit 0.25-500 kW No Yes 1 

103 Motor voltage, UM.N Depends on the unit 200-575 V No Yes 0 6 

104 Motor frequency, fm,N 50 Hz 24-1000 Hz No Yes 0 6 

105 Motor current, IM,N Depends on the unit 0.01 -IVL.T.MAX No Yes -2 7 

106 Rated motor speed, nm,N Depends on par. 102 Motor 

power 

100-60000 rpm No Yes 0 6 

107 Automatic motor adaptation, AMA Optimisation disable No No 0 5 

108 Start voltage of parallel motors Depends on par. 103 0.0 - par. 103 Yes Yes -1 6 

109 Resonance dampening 100 % 0 - 500 % Yes Yes 0 6 

110 High break-away torque OFF 0.0 - 0.5 sec. Yes Yes -1 5 

111 Start delay 0.0 sec. 0.0 - 120.0 sec. Yes Yes -1 6 

112 Motor preheater Disable Yes Yes 0 5 

113 Motor preheater DC current 50 % 0 - 100.% Yes Yes 0 6 

114 DC braking current 50 % 0 - 100 % Yes Yes 0 6 

115 DC braking time OFF 0.0 - 60.0 sec. Yes Yes -1 6 

116 DC brake cut-in frequency OFF 0.0-par. 202 Yes Yes -1 6 

117 Motor thermal proctection ETR Trip 1 Yes Yes 0 5 

118 Motor power factor 0.75 0.50 - 0.99 No Yes -2 6 
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PNU 

II 

Parameter 

description 

Factory setting Range Changes 4-Setup 

during operation 

Conversion 

index 

Data 

type 

200 Output frequency range 0 - 120 Hz 0 - 1000 Hz No Yes 0 5 

201 Output frequency low limit, iMit.1 0.0 Hz 0.0 - ft,AAx Yes Yes -1 6 

202 Output frequency high limit, fmAx 50 Hz fmiN - par. 200 Yes Yes -1 6 

203 Reference site Hand/Auto linked reference Yes Yes 0 5 

204 Minimum reference, RefmiN 0.000 0.000-par. 100 Yes Yes -3 4 

205 Maximum reference, RefmAx 50.000 par. 100-999.999,999 Yes Yes -3 4 

206 Ramp-up time Depends on the unit 1 - 3600 Yes Yes 0 7 

207 Ramp-down time Depends on the unit 1 - 3600 Yes Yes 0 7 

208 Automatic ramp-up/down Enable Yes Yes 0 5 

209 Jog frequency 10.0 Hz 0.0 - par. 100 Yes Yes -1 6 

210 Reference type Sum Yes Yes 0 5 

211 Preset reference 1 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

212 Preset reference 2 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

213 Preset reference 3 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

214 Preset reference 4 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

215 Current limit, ILIM 1.0 x IVLT,N[Al 0,1 -1 , 1 x IVLT,NIA) Yes Yes -1 6 

216 Frequency bypass, bandwidth 0 Hz 0 - 100 Hz Yes Yes 0 6 

217 Frequency bypass 1 120 Hz 0.0 - par.200 Yes Yes -1 6 

218 Frequency bypass 2 120 Hz 0.0 - par.200 Yes Yes -1 6 

219 Frequency bypass 3 120 Hz 0.0 - par.200 Yes Yes -1 6 

220 Frequency bypass 4 120 Hz 0.0 - par.200 Yes .Yes -1 6 

221 Warning: Low current, ILow 0.0 A 0.0 - par.222 Yes Yes -1 6 

222 Warning: High current, IHIGH VLT,MAX Par.221 - lwr,mAx Yes Yes -1 6 

223 Warning: Low frequency, fLow 0.0 Hz 0.0 - par.224 Yes Yes -1 6 

224 Warning: High frequency, fi-liGH 120.0 Hi Par.223 - par.200/202 Yes Yes -1 6 

225 Warning: Low reference, RefLOW -999,999.999 -999,999.999 - par.226 Yes Yes -3 4 

226 Warning: High reference, 

RefRIGH 

999,999.999 Par.225 - 999,999.999 Yes Yes -3 4 

227 Warning: Low feedback, FBLow -999,999.999 -999,999.999 - par.228 Yes Yes -3 4 

228 Warning: High feedback, FBHIGH 999,999.999 Par. 227 - 999,999.999 Yes Yes -3 

Changes during operation: Conversion index Conversion factor 

"Yes" means that the parameter can be changed, 74 0.1 

while the frequency converter is in operation. "No" 2 100 

1 10 
means that the frequency converter must be stopped 

1 

before a change can be made. -1 0.1 

-2 0.01 
4-Setup: -3 0.001 

"Yes" means that the parameter can be programmed -4 0.0001 

individually in each of the four setups, i.e. the 

same parameter can have four different data Data type: 

Data type shows the type and length of the telegram. 
values. "No" means that the data value will be 

Data type Description 
the same in all four setups. 3 Integer 16 

4 Integer 32 

Conversion index: s Unsigned 8 

This number refers to a conversion figure to 6 Unsigned 16 

be used when writing or reading by means 7 Unsigned 32 

9 Text string 
of a frequency converter. 
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PM) PeearitetOr. 

description 

Factory. pettind. :.Cf)4eiges. Conversion Data 

index.. type 

300 Terminal 16, Digital input Reset Yes Yes 0 5 

301 Terminal 17, Digital input Freeze output Yes Yes 5 

302 Terminal 18, Digital input Start Yes Yes 5 

303 Terminal 19, Digital input Reversing Yes Yes 0 5 

304 Terminal 27, Digital input Coasting stop, inverse Yes Yes 0 5 

305 Terminal 29, Digital input Jog Yes Yes 5 

306 Terminal 32, Digital input No operation Yes Yes 0 5 

307 Terminal 33, Digital input No operation Yes Yes 0 5 

308 Terminal 53, analogue input voltage Reference Yes Yes 5 

309 Terminal 53, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5 

310 Terminal 53, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5 

311 Terminal 54, analogue input voltage No operation Yes Yes 0 5 

312 Terminal 54, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5 

313 Terminal 54, max: scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5 

314 Terminal 60, analogue input current Reference Yes Yes 0 5 

315 Terminal 60, min. scaling 4.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

316 Terminal 60, max. scaling 20.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

317 Time out 10 sec. 1 - 99 sec. Yes Yes 0 5 

318 FOnction after time out Off Yes Yes 0 5 

319 Terminal 42, output 0 - ImAx 0-20 mA Yes Yes 0 5 

320 Terminal 42, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 6 

321 Terminal 45, output 0 - fmAx 0.20 mA Yes Yes 0 5 

322 Terminal 45, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6 

323 Relay 1, output function Alarm Yes Yes 0 5 

324 Relay 01, ON delay 0.00 sec. 0 - 600 sec. Yes Yes 6 

325 Relay 01, OFF delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6 

326 Relay 2, output function Running Yes Yes 5 

327 Pulse reference, max. frequency 5000 Hz Depends on 

input terminal 

Yes Yes e 

328 Pulse feedback, max. frequency 25000 Hz 0 - 65000 Hz Yes Yes 0 6 

364 Terminal 42, bus control 0 0.0 - 100 % Yes Yes -1 6 

365 Terminal 45, bus control 0 0.0 - 100 % Yes Yes -1 6 

Changes during operation: 
"Yes" means that the parameter can be changed, 
while the frequency converter is in operation. "No" 

means that the frequency converter must be stopped 
before a change can be made. 

4-Setup: 

"Yes" means that the parameter can be programmed 
individually in each of the four setups, i.e. the 

same parameter can have four different data 
values. "No" means that the data value will be 

the same in all four setups. 

Conversion index: 

This number refers to a conversion figure to 

be used when writing or reading by means 

of a frequency converter. 

MG.60.A8.02 - VLT is a registered Danfoss trademark 

Conversion index Conversion factor 

74 0.1 

2 100 

1 10 

o 1 

-1 0.1 

-2 0.01 

-3 0.001 

-4 0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Data type Description 

3 Integer 16 

4 Integer 32 

5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 
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PNU Parameter 

description 

Factory setting Range Charges 4-Setup 

during operation 

Conversion 

index 

Data 

type 

400 Reset function Manual reset Yes Yes 0 5 

401 Automatic restart time 10 sec. 0 -600 sec. Yes Yes 0 6 

402 Flying start Disable Yes Yes -1 5 

403 Sleep mode timer Off 0 - 300 sec. Yes Yes 0 6 

404 Sleep frequency 0 Hz fmiN-Par.405 Yes Yes -1 6 

405 Wake up frequency 50 Hz Par.404 - fkox Yes Yes -1 6 

406 Boost setpoint 100 % 1 - 200 % Yes Yes 0 6 

407 Switching frequency Depends on the unit 3.0 - 14.0 kHz Yes Yes 2 5 

408 Interference reduction method ASFM Yes Yes 0 5 

409 Function in case of no toad Warning Yes Yes 0 5 

410 Function at mains failure Trip Yes Yes 0 5 

411 Function at overtemperature Trip Yes Yes 0 5 

412 Trip delay overcurrent, ILIM 60 sec. Yes 0 5 

413 Minimum feedback, FBMIN 0.000 - Yes Yes -3 4 

414 Maximum feedback, FBmAx 100.000 FBMIN- 

999,999.999 

Yes Yes -3 4 

415 Units relating to closed loop % Yes Yes -1 5 

416 Feedback conversion Linear Yes Yes 0 5 

417 Feedback calculation Maximum Yes Yes 0 5 

418 Setpoint 1 0.000 FBMIN- FBMAX Yes Yes -3 4 

419 Setpoint 2 0.000 FBMIN- FBmAx Yes Yes -3 4 

420 PID normaVinverse control Normal Yes Yes 0 5 

421 PID anti windup On Yes Yes 0 5 

422 PID start-up frequency 0 Hz FM1N- F MAX -1 6 

423 PID proportional gain 0.01 0.0-10,00 Yes Yes -2 6 

424 PID integration time Off 0.01-9999.00 

s.(off) 

Yes Yes -2 7 

425 RD differentiation time Off 0.0 (Off) - 10.00 

sec. 

Yes Yes -2 

426 PID differentiator gain limit 5.0 5.0 - 50.0 Yes Yes -1 6 

.427 PID lowpass filter time 0.01 0.01 - 10.00 Yes Yes -2 6 

483 Dynamic DC Link 

Compensation 

On No No 0 5 

154 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 197 of 563



PNV 

# 

VLT® 6000 HVAC Series 

Parameter 

description. 

!Factory setting: .Changes 4-Setap 

during' operation 

ConverSion 

index 

Data 

type 

500 Protocol FC protocol Yes Yes 0 5 

501 Address 1 Depends on par. 500 Yes No 0 6 

502 Baudrate 9600 Baud Yes No 0 5 

503 Coasting Logic or Yes Yes 0 5 

504 DC-brake Logic or Yes Yes 0 5 

505 Start Logic or Yes Yes 0 5 

506 Direction of rotation Logic or Yes Yes 0 5 

507 Selection of Setup Logic or Yes Yes 0 5 

508 Selection of preset reference Logic or Yes Yes 0 5 

509 Data read-out: Reference % No No -1 3 

510 Data read-out: Reference unit No No -3 4 

511 Data read-out: Feedback No No -3 4 

512 Data read-out: Frequency No No -1 6 

513 User defined read-out No No -2 7 

514 Data read-out: Current No No -2 7 

515 Data read-out: Power, kW No No 1 7 

516 Data read-out: Power, HP No No -2 7 

517 Data read-out: Motor voltage No No -1 6 

518 Data read-out: DC link voltage No No 0 6 

519 Data read-out: Motor temp. No No 0 5 

520 Data read-out: VLT temp. No No 0 5 

521 Data read-out: Digital input No No 0 5 

522 Data read-out: Terminal 53, 

analogue input 

No No -1 3 

523 Data read-out: Terminal 54, 

analogue input 

No No -1 3 

524 Data read-out: Terminal 60, 

analogue input 

No No -4 3 

525 Data read-out: Pulse reference No No -1 7 

526 Data read-out: External reference % No No -1 3 

527 Data read-out: Status word, hex No No. 0 6 

528 Data read-out: Heat sink temperature No No 0 5 

529 Data read-out: Alarm word, hex No No 0 7 

530 Data read-out: Control word, hex No No 0 6 

531 Data read-out: Warning word, hex No No 0 7 

532 Data read-out: Extended status word, hex No No 0 7 

533 Display text 1 No No 0 9 

534 Display text 2 No No 0 9 

535 Busfeedback 1 No No 0 3 

536 Busfeedback 2 No No 0 3 

537 Data read-out: Relay status No No 0 5 

555 Bus time interval 1 sec. 1 - 99 sec. Yes Yes 0 5 

556 Bus time interval function OFF Yes Yes 0 5 

560 N2 override release time OFF 1 - 65534 sec. Yes No 0 6 

565 FLN Bus time interval 60 sec. 1 - 65534 sec. Yes Yes 0 6 

566 FLN Bus time interval function OFF Yes Yes 0 5 

MG.60.A8.02 - VLT is a registered Danfoss trademark 155 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 198 of 563



PNll 

VLT® 6000 HVAC Series 

Parameter 

description 

Factory setting Range Changes 4 -Setup 

during operation 

Conversion 

index 

Data 

YPe 

600 Operating data: Operating hours No No 74 7 

601 Operating data: Hours run No No 74 7 

602 Operating data: kWh counter No No 3 7 

603 Operating data: Number of cut-ins No No 0 6 

604 Operating data: Number of overtemps No No 0 6 

605 Operating data: Number of overvoltages No No 0 6 

606 Data log: Digital input No No 0 5 

607 Data log: Control word No No 0 6 

608 Data log: Status word No No 0 6 

609 Data log: Reference No No -1 3 

610 Data log: Feedback No No -3 4 

611 Data log: Output frequency No No -1 3 

612 Data log: Output voltage No No -1 6 

613 Data log: Output current No No -2 3 

614 Data log: DC link voltage No No 0 6 

615 Fault log: Error code No No 0 5 

616 Fault log: Time No No 0 7 

617 Fault log: Value No No 0 3 

618 Reset of kWh counter No reset Yes No 0 5 

619 Reset of hours-run counter No reset Yes No 0 5 

620 Operating mode Normal function Yes No 0 5 

621 Nameplate: Unit type No No 0 9 

622 Nameplate: Power component No No 0 9 

623 Nameplate: VLT ordering no. No No 0 9 

624 Nameplate: Software version no. No No 0 9 

625 Nameplate: LCP identification no. No No 0 9 

626 Nameplate: Database identification no. No No -2 9 

627 Nameplate: Power component identification no. No No 0 9 

628 Nameplate: Application option type No No 0 9 

629 Nameplate: Application option ordering no. No No 0 9 

630 Nameplate: Communication option type No No 0 9 

331 Nameplate: Communication option ordering no. No No 0 9 

Changes during operation: 

"Yes" means that the parameter can be changed, 

while the frequency converter is in operation. "No" 

means that the frequency converter must be stopped 

before a change can be made. 

4-Setup: 
"Yes" means that the parameter can be programmed 
individually in each of the four setups, i.e. the 

same parameter can have four different data 

values. "No" means that the data value will be 

the same in all four setups. 

Conversion index: 

This number refers to a conversion figure to 

be used when writing or reading by means 

of a frequency converter. 

156 

Conversion index Conversion factor 

74 0.1 

2 100 

1 10 

0 1 

-1 0.1 

-2 0.01 

-3 0.001 

-4 0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Data type Description 

3 Integer 16 

4 Integer 32 

5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 
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VLT® 6000 HVAC Series 

A Data log 123 

AWG 148 DC braking 85 

Accuracy of display readout (parameters 009-012. Display DC braking, inverse 97 

readout): 20 DC bus connection 60 

Acoustic noise 139 Definitions 148 

AEO - Automatic Energy Optimization 9 Derating for air pressure 140 

Aggressive environments 135 Derating for long motor cables 140 

Air humidity 141 Derating for running at low speed 140 

Analogue inputs 99 Digital inputs 96 

Analogue output 102 Digital speed up/down 64 

Anti windup 119 Direction of motor rotation 93 

Application functions 400-427 108 Display 65 

Auto start 98 Display mode 67 

Auto start on LCP 78 Display readout 77 

Automatic motor adaptation, AMA 82 

Available literature 7 

E 

earthing 49 

B EMC test results 145 

Bus connection 62 Earth connection 60 

Earth fault 137 

Earth leakage current 136 

C Earthing 41 

control panel - LCP 65 Efficiency 142 

Cable clamp 49 Electrical installation - earthing of control cables 49 
Cable lengths and cross-sections: 20 Electrical installation 89 
Cables 41 Electrical installation, control cables 112 

CE labelling 12 Electrical installation, enclosures 50 
Change parameter data 71 EMC Immunity 146 
Changing data 70 EMC-correct cables 48 
Closed loop 112 EMC-correct electrical installation 46 
Coasting stop 97 Enclosures 51 

Connection examples 63 Equalising cable 49 

Control card 60 Example of application 10 

Control card, 24 V DC supply: 19 External 24 Volt DC supply 20 
Control card, analogue inputs 19 Externals 21 

Control card, digital inputs' 18 Extra protection 41 

Control card, digitaVpulse and analogue outputs: 19 Extreme running conditions 137 

Control card, RS 485 serial communication' 20 

Control characteristics' 20 

Control keys 65 F 
Control principle 8 Factory settings 150 

Control unit LCP 65 Fault log 123 

Conversion index: 152 Feedback 99 

Cooling 38 Feedback 112 

Copying of Setups 74 Feedback handling 116 

Current limit 92 Flying start 108 

Freeze output 97 

Freeze reference 97 

D Frequency bypass 92 

Derating for ambient temperature 139 Function at mains failure 111 

Derating for high switching frequency 140 Function at overtemperature 111 

direction of motor rotation 59 Function in case of no load 111 

Data change lock 98 
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VLT® 6000 HVAC Series 

Fuses 32 Motor thermal protection 60, 85 

Motorvollage 81 

G 
Galvanic isolation 136 

General technical data 18 

General warning 5 

Hand start 98 

Hand start on LCP 78 

Hand/Auto linked reference 89 

Harmonic filter 121 

Heat emission from VLT 6000 HVAC 45 

High voltage test 45 

High voltage warning 41 

High-voltage relay 60 

Indicator lamps 65, 66 

Initialisation 126 

Inputs and outputs 300-328 96 

Installation of 24 Volt external DC supply 60 

Interference reduction method 111 

J 
Jog 98 

L 
Low current 93 

Language 73 

LCP copy 74 

Load and Motor 100-117 80 

Local control 66 

Local Control Panel 65 

Lock for data change 79 

Lowpass 120 

M 
Maximum reference 89 

Mains connection 58 

Mains supply (L1, L2, L3): 18 

Mechanical dimensions 34 

Mechanical installation 38 

Motor cables 59 

Motor connection 58 

Motor current 82 

Motor frequency 82 

Motor power 80 

Motor speed 82 

158 

N 
Nameplate 125. 126 

No function 97 

No operation 99 

NOISE REDUCTION 111 

0 
OFF/STOP on LCP 78 

Operating mode 124 

Ordering form 17 

Output frequency 87 

P 
Parallel coupling 59 

Parameter Data 71 

PC software 12 

Peak voltage on motor 138 

PELV 136 

PID for process control 114 

PID integration time 119 

PLC 49 

Potentiometer reference 64 

Preset reference 92, 97 

Programming 73 

Protection 21 

Pulse feedback 98 

Pulse reference 98 

Pulse scaling 104 

Q 
Quick Menu 71 

R 
Ramp-down time 90 

Ramp-uptime 89 

Reference 99 

Reference handling 88 

Reference type 91 

References and Limits 87 

Relay 1 105 

Relay 2 105 

Relay card 127 

Relay outputs 20 

Relay outputs 105 

Relay01 106 

Reset 97 

Reset and coasting stop, inverse 97 
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VLT® 6000 HVAC Series 

Reset function 108 W 
Reset on LCP 78 Warning 5 

Reversing 97 Warning against unintended start 5 

Reversing and start 97 Warning: High frequency 94 

RFI switch 43 Warning: High reference 94 

Run permissive 64, 98 Warnings and alarms 130 

S 2 
screw sizes 58 2-zone regulation 64 

Serial communication 121 

Safety interlock 97 

Safety regulations 5 

Screened/armoured cables 41 

Selection of Setup 97 

Serial communication 12, 49 

Service functions 122 

Setpoint 118 

Setup 73 

Setup configuration 73 

Setup of user-defined readout 74 

Single-pole start/stop 64 

Sleep mode 109 

Speed up and speed down 97 

Start 97 

Status messages 128 

Switches 1-4 62 

Switching frequency 110 

Switching on the input 138 

Trip locked 149 

Technical data 22 

Thermistor 99 

Tightening-up torque 58 

Time out 101 

Torque characteristics 18, 80 

Transmitter connection 64 

Trip delay overcurrent, lum 112 

Type code ordering number string 13 

U 
Unintended start 5 

Units 112 

V 
Ventilation of integrated VLT 6000 HVAC 45 

Vibration and shock 141 

VLT output data (U, V, W): 18 
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Fig. / Abb. 1 

V LT 

0 

Betjeningsenhed Panel-lage 

Control unit Panel door 
Fembedieneinheit Schaltschranktur 

m in 30mm 

00-05S 
1752.174.10 

Fig. 2 / Abb. 2 

Bred kant pa pakningen 
monteres nederst. 

Turn the broad edge of 

the gasket downward. 

Den breiten Rand der 

Dichtung nach unten 

legen. 

Fig. 3 / Abb. 3 

VLI 5000 /bUUU 
Frembygnings kit 

DK 

Indhold 
Pakning 

Ledning m/stik 
1 stk montageskinner 
4 stk skruer M3x12 

Dimensioner til udskwring 
Fig. 1 viser malene til udskairing at 

hullet til betjeningsenheden. 
Ved montage of montageskinnen 
skal der over eller under betjening- 
senheden minimum mre 135 mm 

afstand tit andre komponenter. 

U Min. afstand ved montering 
Fig. 2 viser minimum afstand mellem 

betjeningsenhed og VLT 5000/6000 
tit andre komponenter. 

Instruktion til montering 
1. Afmonter betjeningsenheden fra 

VLT 5000/6000. 
Montage of betjeningsenheden kan 

gores, mens der er forsyningsspmn- 

ding pa frekvensomformereh. 

2. Pakningen monteres pa 

betjeningsenheden. Se fig. 3. 

3. Monter betjeningsenheden i ucl- 

skmringen i tavlen. Montagskinnen 
swttes pa betjeningsenheden og kan 

nu fastgores med de fire sKruer. 

Betieningsenheden tilspncles til 

maximum 0.5 Ncm. Se fig. 4. 

4. Monter det medteverede kabet mel- 

tem VLT 5000/6000 og betjeningsen- 

heden, og displayet vil vmre klar. 

Tekniske data 
Kapslingsgraden for frembygnings 

kittet er afhngig af betjeningsen- 

heden kapslingsgrad. Hvis der ikke 

er angivet kapslingsgrad bag pa 

betjeningsenheden er denne IP 20. 

Max. ledningslngde mellem 

VLT og betjeningsenheden: 3 m 

Kommunikation standard: RS 422 

VLI "' 5000/6000 VLI 5000/6000 
Remote kit Fembedienungseinheit 

GB O 
Contents q Inhalt 
Gasket Dichtung 
Wire with plug Leitung mit Steckern 
1 mounting rails 1 Montageschiene 
4 screws M3x12 4 Schrauben M3x12 

O Hole size 
Fig. 1 shows the hole to be made for 

the control unit. 

There has to be at least 135 mm to 
other components over or under the 
control unit when mounting the rails. 

Lochgrofte 
Abb. 1 zeigt die Ausschnittmasse fOr 

die Fernbedieneinheit. 

Bei der Montage muss der Abstand zu 
anderen Bauteilen Ober oder unter der 
Fernbedieneinheit mindestens 135 mm 
sein. 

O Min. distance 
Fig. 2 shows the minimum distance 
to be provided between the control 

unit and VLT 5000/6000 to other 
components. 

O Mounting instructions 
1. Demount the control unit from VLT 

5000/6000. 

You do not have to switch off the VLT 

5000/6000 power supply while you 

are mounting the control unit. 

2. Mount the gasket on the control 

unit. See fig. 3. 

3. Mount the control unit in the panel 

hole. Place the mounting rails on the 

control unit and fasten it with the four 

screws. Fasten the control unit to " 

max. 0.5 Nan. See fie. 4. 

4. Mount the delivered cable be- 
tween VLT 5000/6000 and the 
control unit. Now the display will 

work. 

Technical data 
The enclosure of the remote kit 

depends on the enclosure of the 

control unit. If enclosure is not 

stated on the control unit the 

enclosure is IP 20. 

Max. cable length between 
VLT and control unit: 3 m 

Communication standard: RS 422 

Fig. 4 / Abb. 4 

Min. Abstand 
Abb. 2 zeigt den Mindestabstand 
zwischen der Fernbedieneinheit und 

VLT 5000/6000 zu anderen Bauteilen. 

Montage 
1. Die Fernbedieneinheit von dem VLT 

5000/6000 entfernen. 

Die Montage der Fernbedieneinheit 
kann ohne Abschattung der VLT 5000/ 
6000 Stromversorgung vorgenommen 
werden. 

2. Die Dichtung auf der Fernbe- 
dieneinheit montieren. Siehe Abb. 3. 

3. Die Fembedieneinheit im Tur 
ausschnitt anbringen. Die MOntage- 
schiene Ober die Fembedieneinheit 

schieben und sie mit den vier 
Schrauben befestigen. Achtung! Die 
ierniredianeinitUit neii Lit-41 4 SC;iliaubet 

M3x12 vorsichtig befestigen. 
Schrauben nur handfest anziehen. 

Siehe Abb. 4. 

4. Das mitgelieferte Kabel zwischen VLT 

5000/6000 und der Fernbedieneinheit 

montieren. Jetzt ist das Display 
betriebsbereit. 

Technische Daten. 
Die Schutzart der Fembedieneinheit ist 

auf der Ruckseite des Displays 
angegeben. 1st keine Angabe vorhan- 
den, betragt die Schutzart IP20. 

Max. Kabellange zwischen 
VLT und Fembedieneinheit: 3 m 

Kommunikationsstandard: RS 422 
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'pliISBANEciTy COUNCIL 
Brisbane Water . . 

:SP103 HeroesAve Punip Station 

SP 103 OPERATING AND MAINTENANCE MANUAL 
Part 5: Appendices 

No Contract BW.30079;02/03 
.& Efitout & commissioing 

.SP103 Heroes Ave Pump Station. 

Appendix 22:. 

Manufacturer: 
Supplier Details: 

MTR, MTR-A 

Multitrobe 
Turks: 
PO Box 681,: 
Paddington, 
QLD = 4064 
(07) 3858 7230 

SP103 O&M Manual Rev: C Date: 05 Oct 05 Page: 23 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 207 of 563



- !V4;1*%,;, 

me.`x.xe 

i1 

- 

' 

4;17,117, c 

, 
111 

- 240VAC 

111111111111111 

gief4re 0-= 

14,4, 

. 

" . 

. 

. . 

" " 

111 " - 0 

. - 

. U. 
. " 

. . - 

- . - 

. 

. 

' 
" . 

-6 

S . 

. 0 0 OS' OS". . 

B So . .8- 
-a - S. 

S. 

" I 

: . 5- '111 .1116' 

. " . 0 

. . 

II '^ ' - ' 
. 

S. . I 

1 v B 

. " 

. 0 . 

' / Of ;ak /-** tbl ; tj : 0; I ' 

^°' 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 208 of 563



MTR. 110 Terminal Listing 

25 28 116 15 18 
0 4powER L_./ 

RELAY C 
<Or. 

SETS. A 

SENS. 

DELAY A 

DELAYS 

DELAY C 

CHc DiS 

LO I HI 

ri'A> 

OA11- 
.07,1111 

WA III 

12121111E7021 

, Liquid Level 

2 Control Relay 

34 model MIR2 

6 I -240VAC 
I L I N 

it 
1 ic-ii4,1; 

Pump 
Oil 

Pump 
On 

16 

Pump 
Contactor 

18 25 

15 28 

Dip Switch Settings 

1- Sw 1 &. 2 Sensitivity settings: 1k, 4k, 20k, 80k Q 

1 
Sw 3, 4 & 5 Activation delays: 

0, 2.5, 5, 10, 20, 40, 80, 160 sec - Sw 6 Mode settings: Charge & Discharge 

Multiple MTR Application 
Duty Pump] [Standby Pump Alarm 1 

yeiek 
f . . I 

1 

Note: Several relays can be connected to a single probe 

Dimensions 

Approvals 
UL listed 2P27 

7 AVICILTITRODE:, 

1996 ( E 
INDUSTRIAL CONTROL EOUIPMENT 

LISTED 
2P27 

Ef.-,,Approved for' Slapplications,,, 
-.#4,whemtaIleitirrconitmcporrt.! 

ittijyMiilti:rroble7MTISB" 
Intrinsi ally Safe Barrier` 

MTR '*-- --At pecIfications*pr4 
Mode of operation 

Charge or Discharge ( Filling or Emptying ) 

Probe Inputs 

Sensor inputs 
Sensor voltage 
Sensor current 
Sensitivity 

2 

12VAC Nominal 
0.8mA max. (per sensor) 
1k, 4k, 20k, 80k Q 

Other Inputs 

None 

Relay Outputs 

No of relay outputs 
Output delay 
Relay contact rating 
Relay contact life 
Terminal size 

2 sets : 1 N/O & 1 C/O 
0, 2.5, 5, 10, 20, 40, 80, 160 sec 
250 VAC 5A Resistive, 2A Inductiv 
105 Operations 
2 x 2.5mm2, #13 

Other outputs 

None 

Display 

LEDs Green : Power On, 
Red : Pump activation 

Communications 

None 

Physical Product 

Dimensions mm 
Mounting 
Enclosure 

72H x 45W x 114D 
DIN Rail or 2 x M4 Screws #6 
Makrolon ( self extinguishing ) 

Power Supply 

Supply Voltage AC 
Power Consumption 
Supply Voltage DC 

24, 110, 220-240, 415VAC Nominal 50/60Hz 
3.4VA max 
10 to 30VDC, 3 Watts max 

Working Temperature Range 

- 10° to + 60°C 
+14° to +140°F 

Ordering Information 

AVAILABLE MODELS 

MTR - 1 415VAC 

MTR - 2 240VAC 

MTR - 3 110VAC 

MTR - 4 24VAC 

MTR - 7 10-30VDC 

Ordering Example 
I 

Voltage 
Model 

e.g.' MTR L 

This order code is for a 240VAC MTR relay 

All MultiTrode Products carry a 
full two year warranty 

:MultiTrode is a registered trademark of Alultirrode Ply Ltd 6 MultiTrocle Inc. 
MultiTrode products are protected by patents. patent applications and 
1/ademaiks in USA. Canada, Europe, Japan. Australia and other countries. 
MultiTrode reserves the right to modify performance. specifications or 
design without notice. Copyight 1996 i.rIciiiirode Ply. Ltd. 

.4( 

9 
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Controls one pump and one alarm 

17 18 LO HI A 

ALARM HO 
POWER 

PUMP 

Liquid Level 

Control Relay 
with Alarm 

Model MTRA -2 

-240VAC 
C4- L 

The MTRA relay offers many of the cost- 
effective features of the MTR relay, with the 

,nefit of a built-in Hi level alarm. 

Note: The MTRA is intended for discharge applications ONLY 

The MultiTrode MTRA Liquid Level Control Relay with alarm 
is a latching conductive liquid level control device. The pump 
is activated when the start point, "HI", is reached and 
deactivated when level falls below the stop point, "LO". The 
alarm activates once the level reaches the alarm point and 
deactivates once the level drops below the alarm point. 

In 2 sensor mode the the pump start point "HI" will activate 
the alarm after after a preset time delay (0.5, 15 sec). This 
alarm can be set to flash or remain steady, as required. 

*application where level control plus high level alarm, such 
aL imps, wells, bores, collection tanks, effluent pits, 
drainage ponds, sullage pits etc, can benefit from use of the 

tiTrode MTRA. 

Controls One Pump and One Alarm: The MTRA was 
designed specifically to control a pump and an alarm 
at a low installed-cost. 

Safe, extra-low, sensing voltage : Ensures safety for 
operators and maintenance personnel . 

4 Sensitivities : Enables the relay to operate effectively 
in a wide range of conductive liquids. 

2 Activation Delays : Each output can have a different 
time delay to overcome wave action and turbulence. 

LED Indication : High intensity LED indicators : Power 
On (green), Alarm on (red) and Pump on (yellow) via 
high intensity LED indicators. 

Dip Switch Programmable : All settings are easily 
selected from the front panel. 

Unique Two Sensor Operation : Enables pump and 
alarm to be controlled using 2 or 3 sensors. 
Two sensor operation is ideal for budget applications 
or where space is limited 

1:1 Proven Reliability : The proven design of the relay 
ensures long-term reliability of the MultiTrode system. 

I.S. application : Perfect for I.S. application when used 
with MTISB. 

DIN rail or screw mounting 

Low installed cost 

I Alarm JATarm 
I Contactor 

;C 

Available in 
415VAC 
240VAC 
110VAC 
24VAC 

10-30VDC 
models 

Pump Mains Power 
Contactor - I Input 

All MultiTrode Products carry a full two year warranty 
n 
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MTRA. I/O Terminal Listing 

171` 18 f LO-T HI r AL ; 

ALARM 4-0 POWER 

pomp.° 6 EzErma=3: 
Liquid Level 

Control Relay I. 
2 wim Awn, 
3 
4 Model MTRA.2 
5 

61 -240VAC I: 

<on . 

SENS. A 

S&LS. B 

PUMP OLT. 

ALARM DV. 

FLASH 

21 SENSOR 

- 
ns-.8 
ca 

tr. 

. 13 14 

Alarm Pump 
Contactor 

13 

14 

Dip Switch Settings 

Sw 1 & 2 Sensitivity settings: 
1k, 4k, 20k, 80k Q - Sw 3 Pump activation delays: 0.5 & 10 sec - Sw 4 Alarm activation delays: 0.5 & 15 sec 

Sw 5 Alarm: Steady or Flashing output 

Sw 6 Input mode: 2 or 3 Sensor 

Dimensions 

-- 114mm 

wtl . 

70mm 

45mm 

Approvals 
UL listed 2P27 

MULTITRODE, 0 1996 c E 
INDUSTRIAL CONTROL EQUIPMENT 

LISTED 
2P27 

Approvedfor 1.8.1applications 
when installed in ccinjUnaiiOn 

rlitith% MultiTiocle'MTiSB,*f,- 
01ntrinlecally:Safe Barrier -IV 

ara4t , 

ecificationv.: 
Mode of Operation 

Discharge ONLY ( Empty ) 

Probe Inputs 

Sensor inputs 
Sensor Voltage 
Sensor current 
Sensitivity 

3 

12VAC Nominal 
0.8mA max. per sensor 
1k, 4k, 20k, 80k Q 

Other Inputs 

None 

Relay Outputs 

No. of relay outputs 
Output delays 
Relay contact rating 
Relay contact life 
Terminal size 

2 Sets N/O 
Pump - 0.5,10; Alarm - 0.5,15 sec-.1, 
250 VAC 5A Resistive, 2A Inducti4 
105 Operations 
2 x 2.5mm2 13# 

Other outputs 

None 

Display 

LEDs Green : 

Red 
Yellow 

Power On 
Alarm On 
Pump On 

Communications 

None 

Physical Product 

Dimensions mm 
Mounting 
Enclosure 

72H x 45W x 114D 
DIN Rail or 2 x M4 Screws #6 
Makrolon ( self extinguishing ) 

Power Supply 

Supply Voltage AC 
Power Consumption 
Supply Voltage DC 

24, 110, 220-240, 415VAC Nominal 50/60Hz 
3.4VA max. 
10 to 30VDC, 3 Watts max. 

Working Temperature Range 

- 10° to + 60°C 
+14° to +140°F 

Ordering Information 

AVAILABLE MODELS 

MTRA-1 

MTRA-2 

MTRA-3 

MTRA-4 

MTRA-7 

415VAC, 

240VAC, 

110VAC, 

24VAC, 

10-30VDC, 

14..M4Atizi.W.62.Z.54V:606,"111fril, 

Ordering Example 
Model 

e.g. (MTRA I- Voltage 

This order code is for a 240VAC MTRA relay 

All MultiTrode Products carry a 
full two year warranty 

MultiTrode is a registered trademark of MultiTrode Pry Ltd F. MultiTrode Inc. 
MultiTrode products are protected by patents. patent applications and 
trademarks in USA. Canada. Europe. Japan. Australia and other countries. 
MultiTrode reserves the right to modify performance, specifications or 
design without notice. Copyright 1996 MultiTrode Pty. Ltd 

11 
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L 15 La MTR-DC WIRING DIAGRAM 
N 16 28 

CONTROL OF THREE APPLIANCES IN A DISCHARGING SITUATION 

Scporate earthing of look 
usually unnecessary 

CHOSEN RICH ALARM 
SET POINT 

CHOSEN STANDBY PUMP 
START SET POINT 

CHOSEN DUTY PUMP 
START SET POINT 

CHOSEN PUMP STOP 
SET POINT(S) 

1 

- 2 

3 

4 

7 

-<1 9 
- io 

.2 
MULTI RODE 

MULTI SENSORED PROBE . 

PROBE MULTI 
CORE CABLE 

RELAYS PROGRAMMED FOR 
-DISCHARGING our, STANDBY 
-Instant Ix tivostion 
-20k Ohm sensitivity 

2 

3 
4 

6 

5 
6 

TERMINAL 
STRIP 

r 3 

v.] 
Led 

P.% 

t3) 

CH &NW 

DUTY 

grNF011 

OFF 
zvr 

SIANCEN ON 

SELECT 
DESIRED LEVELS 

10 SENSOR MULTITRODE CONNECTED 10 3 14111 RELAYS SET IN DISCHARGING MODE 
RELAY DUTY CONNECTED FOR ACTIVATION AT SENSOR 18 DEACTIVATION AT #10 
RELAY STANDBY CONNECTED FOR ACTIVATION AT SENSOR IN DEACTIVATION AT 110 
RELAY ALARM CONNECTED FOR SINGLE POINT AT SENSOR #1 

FIGURE -1 

RELAY DP svirc: SETTINGS 

.SIANDRY 
I ON 
2 OFF 
3 W* 
4 OFF 
5 On 
8 OFF 

DUTY 
Pt-7W 

CON TROIS 

ALARM 

2 

3 
4 
5 
6 

STANDBY 

CONTROL 

IMPORTANT 
LOW ALARM RELAY SET IN CHARGE MODE, 
USE #25 AN0 125. 

FOR HIGH OR LOW ALARMS ALWAYS CONNECT 
TO HI INPUT TERMINAL. 

NOTE: A SEPARATE SENSOR MUST BE USED 
FOR EACH PROBE INPUT. 

* UNDER NO CIRCUMSTANCES 
CONNECT HI OR LO TERMINALS TOGETHER. 

[4:1Rol(:)1R+ 

1401:1111:15MIDI It11131111111V1Ibi 
Ow 

AC 
muLDTRODE IIAl3 
LkIIM tree ft.! C011ifd R.107 

OtlA, I Code 11T11.5 Weise MIR-5 

MEM OREM 
10111911910111112 10111111(91113111115 

0 

E7RIRIES1R c7FIR.:7)1(7) 

MAT hiallTRODE Kama 
Roc. A LkRuld true 
WILL Cacao! Raley 
OCLAY 

I 

= POWER 
SUPPLY 

= POWER 
SUPPLY 

HIGH 
AR 

CONTROL 

;1:1r30 
41 R2 

Itialg:111:11&111:1 

101121DICIZIES 

[4 a) Ea 

WARNING: Always separate probe cobles from power wiring 

_1_ I I 

POWER 
SUPPLY 

RELAY PROGRAM FUNCTIONS 

SWITCH NQ 

SETTING 
1 2 

SENSITIVITY 

OFF OFF lk Concen (toted Acids, 
Minerals, Alkolines 

OFF ON 4k Q 
Acids,AIkolines, Dilu led 
brine,Seo water 

ON OFF 20k Sullage,Sewoge effluent 
Town water 

ON ON 80k Q 
Low .conductive liquids, 
Puri fled water 

3 4 5 DELAY ON ACTIVATION 

OFF OFF OFF Zero Seconds 

OFF OFF ON 2.5 Seconds 

OFF ON OFF 5 Seconds 

OFF ON ON 10 Seconds 

ON OFF OFF 20 Seconds 

ON OFF ON 40 Seconds 

ON ON OFF 80 Seconds 

ON ON ON 160 Seconds 

6 MODE 

OFF Discharge 

ON Charge 

ON-OFF CONTROL IN A DISCHARGING SITUATION: 

RELAY DIP SWITCH SETTINGS 

CHOSEN PUMP START 
SET POINT 

. I 

2 

4 

- 5 

a 

9 

CHOSEN PUMP STOP 10 

\_ ) 
MULTITRODE 

MULTI SENSORED PROBE 

SET POINT 

RELAYS PROGRAMMED FOR 
-Discharging 
-Instant ac live lion 
-204 Ohm sensitivity 

1 

2 

5 
6 

Cui 

tag 

ROW 
R 

Separate earthing of 
COLT = 

tank usually unnecessary - PROBE MULTI 
CORE CABLE 

2 

3 

6 

9 

TERMINAL 
STRIP 

(5] 

(5] 
pit 

I 

I) 
SELECT 

DESIRED LEVELS 

TO SENSOR MULTITRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN DISCHARGING MODE .. 

RELAY CONNECTED FOR ACTIVATION AT SENSOR #7 
DEACTIVATED AT SENSOR 19 

FIGURE-2 

POWER 
SUPPLY 

SINGLE POINT OPERATION FOR DISCHARGING 

1110-1 ALARM 
SET POINT 

MULTITROOE SINGLE 
SENSORED PROBE 

RELAYS PROGRAMMED FOR 
-Discharging 
-Instant oc tieation 
- 20k Ohm sensitivity 

Separate earthing 
of tank usually 
nnecesRory 

CONTROLS 

RELAY DIP SWITCH SETTINGS 

Ism 

Eli 

I41R+++:1 
114:111:11MI1 1 III:1 

OVS. 
61ULTI1DCOE 

IMS Lkivicl Low( 
; Control Refry 

00.4,11 Noel YT-5 I EIMUM 
11031:11161310111:1 

atorri- : 

RIEFFIT711 

1 SINGLE SENSORED PROBE CONNECTED TO SINGLE 
MTR RELAY IN DISCHARGING MODE. ACTIVATION AND 
DEACTIVATION AT SAME POINT. 

FIGURE -3 

P0656 
SUPPLY 

SPECIFICATIONS 
SENSOR VOLTAGE 

NUMBER OF OUTPUTS 

CONTACT RATING 

CONTACT LIFE 

POWER SUPPLY 

DIMENSIONS mm 

TERMINAL SIZE mm 

DISPLAY LEDS 

12VAC NOMINAL 

2 SETS, 1 NO & 1 CHANGEOVER 

5 AMP 250VAC RESISTIVE 

le OPERATIONS 

12VDC +/- 207. 2.5W (MTR-6) 
OR 24VDC +1- 20% 2.5W (MTR-5) 

H74 X W45 X D114 

2 X 2.5mm2 

GREEN - POWER ON 

RED - ACTIVATION 

MOUNTING ARRANGEMENT DIN RAIL OR 2X4mm SCREWS 

SENSITIVITY (OHMS) SELECTABLE VIA SWITCHES 
IK, 4K, 20K, BOK 

MODE SELECTABLE VIA SWITCHES 
CHARGE/DISCHARGE 

DELAYS (SECS) SELECTABLE VIA SWITCHES 
2.5, 5. 10, 20, 40. 80, 160 

WORKING TEMPERATURE C MINUS 10' C 

PLUS 60' C 

PH (07) 3808-4011 
FAX (07) 3808-0011 

FOR MULTITRODE PTY LTD 
TITLE MTR -DC WIRING DIAGRAMS 2 OF 2 

REv. 2.3 SCALE NTS 
DATE FEB E 99 
DRANK I 9792 

Designed & Monutoctured By MULTITRODE Pty. Ltd. BRISBANE, AUSTRALIA 

MULTI TRODE 
DESIGNED BY 
CHECKED C. EATON 
DRAWN BY JAN PARKINSON 
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N 16 28 

Separate earthing al lank 
usually unnecessary 

CHOSEN PUMP STOP 
SET POINT(S) 

CHOSEN DUTY PUMP 
START SET POINT 

CHOSEN STANDBY PUMP 
START SET POINT 

CHOSEN LOW ALARM 
SET POINT 

MTR-DC WIRING DIAGRAM 
CONTROL OF THREE APPLIANCES IN A CHARGING SITUATION 

RELAYS PROGRAMMED FOR 
- CHARGING purl. STANDBY 
- ALARM 
- VIHThrni aclnoGon ' 

- 206 Ohm sensitivity 

1 

2 

5 
6 

Lai vri 

RELIT cr, 5111104 SET1IXCS 

STANDR/ 

2 

- 3 

1 

2 

3 
4 

5 
8 

DUTY 

CONTROL 

gas 

CIA 

ALARM 

2 

3 
4 

5 
6 

NIA 

NIS 
(71i 
0-7 

CONTROL 

I I 

5 

- 6 TERMINAL 
STRIP 

DUTY OFF 

' 

(a-] 
VSI 
IA] 

.1 

a 

- 9 

ID 

MULTI TROOE 
MULTI SENSORED PROBE 

PROBE MULTI 
CORE CABLE 

14.1141111:111.111:11 

IMPORTANT 
LOW ALARM RELAY SET IN CHANCE MODE. 
USE /25 AND /28. 

FOR HIGH OR LOW ALARMS ALWAYS CONNECT 
TO HI INPUT TERMINAL. 

NOTE: A SEPARATE SENSOR MUST BE USED 
FOR EACH PROBE INPUT. 

* UNDER NO CIRCUMSTANCES 
CONNECT HI OR :LO TERMINALS TOGETHER. 

LOW 
ALARM 

CONTROL 

[4* R Rt) s, UMW 
11:11M1111111MLI 

ICL111RCOE swo 
UpAS Level 

Centre lidos 

Model 6119-5 

24VOC STANDBY ON 

IF4411:111:111M1 
0 ..c. 

I LkmM Level 
S Caned Roles II 

OOJve Wee MTR -s 
a 

110 WIIIIIIDWIlall 11071111111471=1121 

SELECT 

CCSLRED LEVELS 

10 SENSOR MULliTROOE PROBE CONNECTED TO 3 mill RELAYS SET IN CHARGING MODE 
RELAY DUTY CONNECTED FOR ACTIVATION AT SENSOR /4 DEACTIVATION AT /I 
RELAY STANDBY CONNECTED FOR ACTIVATION AT SENSOR 18 DEACTIVATION AT /2 
RELAY ALARM CONNECTED FOR SINGLE POINT ACTIVATION AT SENSOR /10 

FIGURE -4 

POWER 
SUPPLY 

POWER 
SUPPLY 

WARNING: Alwo ys separate probe cab es from power wiring 

POWER 
SUPPLY 

RELAY PROGRAM 171c, ,iONS 

SWITCH No 
SETTING 
1 2 

SENSITIVITY 

OFF OFF 1 k 
Concentrated Acids, 
Minerals, Alkolines 

OFF ON 4k (2 
Acids,Alkolines, Diluted 
brine, Sea water 

ON OFF 20k Q 
Sullo ge,Sewage effluent 
Town water 

ON ON 80k 0 Low conductive liquids, 
Purified water 

3 4 5 DELAY ON ACTIVATION 

OFF OFF OFF Zero Seconds 

OFF OFF ON 2.5 Seconds 

OFF ON OFF 5 Seconds 

OFF ON ON 10 Seconds 

ON OFF OFF 20 Seconds 

ON OFF ON 40 Seconds 

ON ON OFF 80 Seconds 

ON ON ON 160 Seconds 

6 MODE 

OFF Discharge 

ON Charge 

ON-OFF CONTROL IN A CHARGING SITUATION 

RELAY DIP SWITCH SETTINGS 

CHOSEN PUMP STOP 
SET POINT 

CHOSEN PUMP START 
SET POINT 

2 

3 

5 

6 

muLTITROOE 
MULTI SENSORED PROBE 

RELAYS PROCRAMMMED FOR 
-Charging 
-Instant ocUvalion 
-206 Ohm sensItIvity 

Kam 

PUMP 

CONTROLS 
Separate 40/In:no of 

lank usually unnecessary 

PROBE MULTI 
CORE CABLE 

TERMINAL 
STRIP 

ID 

OFF 

Eg (4 [:-:) (41 yew.. mow 
P441.1:1111111111 

10111:1104211111115 

S LECT 
DESIRED LEVELS 

10 SENSOR MULTITRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN CHARGING MODE 
RELAY CONNECTED FOR ACTIVATION AT SENSOR 110 
DEACTIVATED AT SENSOR 17 

FIGURE-5 

-1- I 

POWER 
SUPPLY 

SINGLE POINT OPERATION IN A CHARGING SITUATION 

LOW ALARM 
SET POINT 

1 .1 
MULTITROOE SINGLE 

SENSORED PROBE 

RELY CAP SWITCH SETTINGS 

RELAYS PRCCRANIAMED FOR 
-Charging 
-instant at ii.otion 
-20k Ohm aanaitivity 

Sworate earthing al 
tank usually unnecessary 

2 

3 

5 
6 

DUTY 
PUMP 

CON ROL 

CIS 

21(:01C1g1(10IR'd zr.....= Ion= 
Inlitg11111161111:1 

RFIRIRIR 

1 SINGLE SENSORED PROBE CONNECTED TO SINGLE 
MTR RELAY IN CHARGING MODE. ACTIVATION ANO 
DEACTIVATION AT SAME POINT. 

FIGURE-6 

POWER 

SUPPLY 

MTR DIMENSIONS IN mm. 

-45.0- 

PH (07) 3808-4011 
FAX (07) 3608-0011 

FOR MULTITRODE PTY LTD. 
TITLE MTR -DC WIRING DIAGRAMS 1 OF 2 

MULTITRODE 
DESIGNED BY 
CHECKED CHRIS EATON 

REV. 2.3 1SCALE N TS 
DATE f EB 99 

DRAWN BY JAN PARKINSON DRAwiNG # 9793 
Designed & Manufactured By MULTITRODE t y. Ltd. BRISBANE, AUSTRALIA 
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MULII FRODE RELAY 240VAC-(MTR 2) INSTALATION SHEET. NO2 
CONTROL OF THREE .APPLIANCES IN A DISCHARGING SITUATION 

CHOSEN HI ALARM 
SET PONT 

NOTE: 
&wrote ...Utak of 
talk wadi mammary 

CHOSEN STANDBY PUMP 
START SET POINT 

CHOSEN DUTY PUMP 
START SET PONT 

CHOSEN PUMP STOP 
SET PONT(S) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MULTITRODE 
win SDISCRED PROBE 

RELAYS WOGRAMI4ED:. FOR 
-DISCHARGING DUTY; -STANDBY 
-CHARGING ALARM 
-Instant activation 
-20K ohms sensitivity 

NOTE: 
Connection shown as common 
stop for both pumps, 
however separate stops can 
be accommodated If required 
as shown dotted 

2 

4 
5 

DUTY 

c. 
I. a 

DuiJ 
nay 
r .11 

RELAY DIP SNITCH SETTINGS 

STANDBY ALARM 
1 121 1 

2 2 
3 3 
4 4 
5 arts e 

STANDBY 
PUMP 

CONTROL 

I I 

Vaal 

redo 

IMPORTANT 
HIGH ALARM RELAY SET IN 
DISCHARGING MODE, LOW 
ALARM RELAY SET IN CHARGE 
MODE USE rs AND 118. 
FOR HIGH OR LOW ALARMS ALWAYS 
CONNECT TO HI INPUT TERMINAL 

HIGH 
ALARM 

CONTROL 

-SPACING 
5mm 

MINIMUM 
TERMINAL 

STRIP 

ow 
BLAME 
tkuld Lase 

Contra 

Redd 

MULTITRODE 
10 CORE CABLE 

4 
5 
6 
7 

101111.111110131111111:1 

SELECT 
DESIRED LEVELS 

' 

(8) re. 
011 

fa it 1 

10 SENSOR MULTITRODE PROBE CONNECTED TO 3 MTR RELAYS SET IN DISCHARGING MODE 
RELAY DUTY CONNECTED FOR ACTIVATION AT SENSOR #8 DEACTIVTION AT #10 
RELAY STANDBY CONNECTED FOR ACTIVATION AT SENSOR #8 DEACTIVATION AT #10 
RELAY .ALARM. CONNECTED FOR SINGLE POINT ACTIVATION AT ft 

FIGURE-4 

POWER 
SUPPLY 

WARNING: Always separate probe 

SUPPLY 

cables from power wiring 

RELAY PROGRAM 1-....ZTIONS 

SWITCH No 
SETDNG 
1 2 

SENSITIVITY 

OFF OFF 1k Q Concentrated Acids, 
Minerals, Alkalines 

OFF ON 

ON OFF 

ON ON 

3 4 5 

OFF OFF OFF 

OFF OFF ON 

OFF ON OFF 

OFF ON ON 

ON OF OFF 

ON OFF ON 

ON ON OFF 

ON ON ON 

6 

OFF 

ON 

4k 12 
Acids,Alkalines, Diluted 
brine,Seo water 

20k s2 Town 
effluent 

wn water 

80k el Low conductive liquids, 
Purified water 

DELAY ON ACTIVATION 

Zero Seconds 

2.5 Seconds 

5 Seconds 

10 Seconds 

20 Seconds 

40 Seconds 

80 Seconds 

160 Seconds 

MODE 

Discharge 

Charge 

ON-OFF CONTROL IN A DISCHARGING SITUATION 
RELAY DIP. SWITCHTTINGS 

CHOSEN PUMP START 
SET POINT 

CHOSEN PUMP STCP 
SET POINT 

RELAYS PROGRAMMED FOR 
-Disharging 
-Instant activation 
-20k Ohm sensitivity 

Note: 
Separate earthing of 
tank usually unnecessary - MULTITRODE 

10 CORE CABLE 

TERMINAL 
STRIP 

2 
3 
4 
5 
6 

PUMP 
CONTROLS 

SELECT 
MUL TRODE DESIRED LEVELS 

MULTI SENSCRED PROBE 

10 SENSOR MULTI TRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN DISCHARGING MODE 
RELAY CONNECTED FOR ACTIVATION AT SENSOR #7 
DEACTIVATED AT SENSOR #10 
FIGURE -5 

POWER 
SUPPLY 

SINGLE POINT OPERATION FOR DISCHARGING 
RELAY DIP SWITCH SETTINGS 

HIGH ALAR 
SET POINT 

MULTITRODE 
SINGLE SENSORED PROBE 

1 

RELAYS PROGRAMMED FOR 2 
-Disharging 3 
-Instant activation 

. 4 - 20k Ohm sensitivity 5 
5 

Note: 
Separate earthing of 
tank usually unnecessary 

[Lai 
read 

1M1R 1(::)1(0)1(:.:;1 =0...... = 
IP4.111:1111;111.111:1 

li 

0' 
iSial 
MIL A I Iltl UqAdnallo.1 

EH ' C4ntrd 
ille4 Model NM- 

i- : C5=1 
110 0:11143111111:11 

[1:)(4;;C::;(::)(4;; 

1 SINGLE SENSOR PROBE CONNECTED TO 
SINGLE MTR RELAY IN CHARGING MODE 
ACTIVATION AND DEACTIVATION AT SAME POINT 
FIGURE-6 

POWER 
SUPPLY 

SPECIFICATIONS 

SENSOR VOLTAGE 

NO OF OUTPUTS 

CONTACT RATING 

CONTACT LIFE 

SUPPLY VOLTAGE(+-10%) 

POWER CONSUMPTION 

DIMENSIONS mm (Inches) 

TERMINAL SIZE mm (In) 

DISPLAY LEDS 

MOUNTING ARRANGEMENT 

SENSITIVITY (OHMS) 

MODE 

DELAYS (SECS) 

WORKING TEMP C(F) 

12VAC NOMINAL 

2 SETS, 1 NO & 1 CHANGEOVER 

5 AMP 250VAC RESISTIVE 

leOPERATIONS 

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

3.4VA (MAX) 

H74(2.78) X W45(1.77) 
X D114(4.5) 

2 X 2.5mm2(0.642INCH) 

GREEN - POWER ON 
RED - ACTIVATION 

DIN RAIL OR 2X4mm SCREWS 
(3/16") 

SELECTABLE VIA SWITCHES 
1K, 4K, 20K, BOK 

SELECTABLE VIA SWITCHES 
CHARGE/DISCHARGE 

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

MINUS 10' C (+14' F) 
PLUS 60' C (140' F) 

PHONE 
AI( 

6311-4011 
ece-amt 

MULTITRODE 

;11-aii.e.114 

1,-*ItalaTill11111MIEIZFI=M141: 

anti 
111=Naltr3111:1311:418141:MIU.V.111Lifflfin.1 
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MULTITRODE RELAY 2,10VAC (MTR 
CONTROL OF THREE APPLIANCES IN A 

25 

N 16 116 2I8 

CHOSD4 PUMP STOP 
SET PCISIS) 

CHOSEN DUTY PUMP 
START SET POINT 

CHOSEN STANDBY PUMP 
START SET POINT 

CHOSEN LOW ALARM 
SET POINT 

NOTE 
Soptrate srthhq of 
tort tonally wrocaspery 

1 

- 2 

- 3 

4 

- 5 

- 

7 

B 

- 9 

10 

MULTITRODE 
woxn SENSCRIG) PROBE 

TO SENSOR MULTI TRODE PROBE CONNECTED TO 3 MIR RELAYS SET IN CHARGING MODE 
RELAY 11112( CONNECTED FOR ACTIVATION AT SENSOR i4 DEACRVTION AT #1 

RELAY STANDBY CONNECTED FOR ACTIVATION AT SENSOR 08 DEACTIVATION AT ft 
RELAY _BLOM CONNECTED FOR SINGLE PONT ACTIVATION AT pc 

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

- 20K ohms sensitivity 

NOTE: 
Connection shown as common - 
stop for both pumps, 
however separate stops con 
be accommodated If required 
os shown dotted 

MULTITROOE 
10 CORE CABLE 

TERMINAL 
STRIP 

2) INSTALLATION SHEET. NO1 
CHARGING SITUATION 

DUTY 

2 
3 
4 
5 
B 

KUM 
TF.2,11 

RELAY DIP SWITCH SETTINGS ---1 
STANDBY 

t 
ALARM 

3 1 3 

5 
s 

4 

2 2 

STANDBY 
PUMP 

CONTROL 

DUTY 
PUMP 

CONTROLS 

1.,21 
Cali 
VIA 
Ct,t1 
KL1 
111 

IMPORTANT 
LOW ALARM RELAY SET IN CHARGE 
MODE, HIGH ALARM RELAY SET IN 
DISCHARGE MODE USE /15 AND fill 
FOR HIGH OR LOW ALARMS ALWAYS 
CONNECT TO HI INPUT TERMINAL 

LOW 
ALARM 
CONTROL 

I -SPACING 
5mm 

MINIMUM 
1._1, tom= 

141411414111161:1111:1 

STANDBY ON 
10111:111011111 :1 

[4:) r4;) [4 

:LT 
14411,1:111:1111:1113 

Ow 
MU TUE 

ELM 
el LkiSS Un 

Ccsbel R 

WI; 
4 Meld M- 
s 

-240VAC 

CI:i1(4 Cf.:I ra on on 
ow. 
114:11k/31111151411111:1 

Ito OMIDEMII:1 

I 

SELECT 
DESIRED LEVELS 

FIGURE -4 

(1;) (1:) P) 

= POWER 
SUPPLY 

POWER 
SUPPLY 

LI 
SUPPLY 

WARNING: Always separate probe cables from power wiring 

RELAY PROGRAM FUNCTIONS 

SWITCH No 
SETTING 
1 2 

SENSITIVITY 

OFF OFF lk c Concentrated Acids, 
Minerals, Alkalines 

OFF ON 
4k Q Acids,Alkalines, Diluted 

-" brine,Sea water 

ON OFF 20k c Town 
effluent 

own water 

ON ON 80k c Low conductive liquids, 
Purified water 

3 4 5 DELAY ON ACTIVATION 

OFF OFF OFF Zero Seconds 

OFF OFF ON 2.5 Seconds 

OFF ON OFF 5 Seconds 

OFF ON ON 10 Seconds 

ON OFF OFF 20 Seconds 

ON OFF ON 40 Seconds 

ON ON OFF 80 Seconds 

ON ON ON 160 Seconds 

6 MODE 

OFF Discharge 

ON Charge 

ON-OFF CONTROL IN A CHARGING SITUATION 
RELAY DIP SWITCH SETTINGS 

CHOSEN PUMP STOP 
SET POINT 

RELAYS PROGRAMMED FOR 2 
-Charging 

. 3 
-Instant activation 4 - 20k Ohm sensitivity 5 

6 

Note: 
Separate earthing of 
talk usually unnecessary - MULTITRODE 

10 CORE CABLE 

TERMINAL 

PUMP 
CONTROLS 

SINGLE POINT OPERATION IN A CHARGING SITUATION 
RELAY DIP SWITCH SETTINGS 

RELAYS PROGRAMMED FOR 2 
-Charging 3 
-Instant activation 4 - 204t Ohm sensitivity 5 

Note: 
Separate earthing of 
Lank usually unnecessary 

LtiA 
Vai 

Ega 

ALARM 

MTR DIMENSIONS IN mm. 

6.0- 

114.0 

LOW ALARM 
SET POINT 

CHOSEN PUMP START 
SET POINT 

MULTITRODE 
SINGLE SENSORED PROBE 

MUL 'ODE 
MUL11 SENSORED PROBE 

10 SENSOR MULTI TRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN DISC- - --NG MODE 
RELAY CONNECTED FOR 'AMON AT SENSOR #10 
DEACTIVATED AT SE' 
FIGURE-5 

SELECT 
DESIRED LEVELS 

1(4:1;:01(::)1(81(4 

-=-7- POWER 
SUPPLY 1 SINGLE SENSOR PROBE 

SINGLE MTR RELAY IN 
ACTIVATION AND DEA 
FIGURE -6 

:CTED TO 
3 MODE 
AT SAME POINT 

POWER 
SUPPLY 

PHONE 
FAX 

MULTITRODE 

45.0 --I 

IVArflir313uNIS-11-14 
1-0-4=19c111:117,1:11:01* 

Designee on oc 

SIGNED BY 

MEI an ja.:.11bil 
IE. OW = 

7 

APR1 
LIT:War 

L 
n . ? 
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N 15 18 28 

ALARM 
CONTACTOR 

"el ' 

...,TIPRODE RELAY ALARM (MT: 
3 SENSORS INPUT OPERATION FOR DISCHARGING 

-INSTALLATION SHEET 

:3 Ca R4 (4 DO 
MIMI MN NNE Me MN 

0110110111:1111P3111 
ALARM 0 MULTI TRODE 
PUMP 0 0 POWER 

1 

loutommwm 
21.1:565 Lewl 
3 Control Rday 

Medi MTRA-2 

11:5=21 
0111121101:1111111111121 

PUMP = POWER 
CONTACTOR SUPPLY 

RELAY DIP SWITCH SETTINGS 

1 

2 
3 
4 
5 
6 

'131;1- 
OFF 
OFF 
OFF 

ON 
OFF 

NION ALARM 
WI' POINT 

RELAY PROGRAMMED FOR 
20k Ohm sensitivity - 0.5 Second Pump Delay - 0.5 Second Alarm Delay - Alarm Mode Flash - Input Mode. 3 Sensor 

IMPORTANT 
IF MULTIPLE UNITS ARE MOUNTED 

TOGETHER ALLOW A MINIMUM SPACING 
OF 5mm BETWEEN THEM 

3 X MULTITRODE SINGLE 
SENSORED PROBES 

Note. . 
Separate earthing of 
tank usually unnecessary 

MTRA RELAY PROGR HONS 

SWITCH No 
1 2 SENSITIVITY 

OFF OFF 1K n Coneentrated Add, 
MlnenalcAlkallne 

OFF ON 4K (") AcIdnAlkoOnewl:ffluted 
BrInwSea Water 

ON OFF 20K T.Eatffl.Sesoratt Effluent 
Town Water 

ON ON 80K CI 
Industrial EMusnt ond 
Proesse.Purined Water 

3 PUMP (345y on AQUAdlon) 

OFF 0.5 SECONDS 
ON 10 SECONDS 

4 ALARM (Da.y m Activation) 

OFF 0.5 SECONDS 
ON 16 SECONDS 

5 ALARM MODE 
OFF _,STEADY 
ON FLASH 

8 INPUT MODE 
OFF 3 SENSOR 
ON 2 SENSOR 

ALARM 
CONTACTOR 

2 SENSOR INPUT OPERATION FOR DISCHARGING 

RELAY DIP SWITCH SETTINGS 

ALAIMO 
PUMP Q 

1 

2 
3 
4 
5 
6 

ON 

OFF 
OFF 
ON 
ON 
ON 

MULT1TRODE SINGLE 
SENSORED PROBES 

IMMO 
IMIE111131111111121 
11 ems emi mum 

RELAY PROGRAMMED FOR 
- 20k Ohm sensitivity - 0.5 Second Pump Delay - 16 Second Alarm Delay - Alarm Mode Flash - Input Mode 2 Sensor 

PUMP 77 POWER 
CONTACTOR SUPPLY 

Note: 
Separate earthing of 
tank usually unnecessary 

MTRA DIMENSIONS IN mm. 

74.0 

6.0-- 

45.0 -0-I 

MTRA Contactors 

SPECIFICATIONS 

SENSOR VOLTAGE 

NUMBER OF OUTPUTS 

CONTACT RATING 

CONTACT UFE 

SUPPLY VOLTAGE(+ -10X) 
POWER CONSUMPTION 

DIMENSIONS mm 

TERMINAL SIZE mm 

DISPLAY LEDS 

MOUNTING ARRANGEMENT 

SENSITIVITY (OHMS) 

INPUT MODE 

DELAYS (SECONDS) 

WORKING TEMPERATURE C 

12VAC NOMINAL 

2 SETS NORMALLY OPEN 

5 AMP 250VAC RESISTIVE 

SCP OPERATIONS 

24. 110. 240VAC, 50/60Hz 
4.0VA (MAX) 

H74 X W45 X D114 

2 X 2.5mml 

GREEN - POWER ON 

RED - ALARM ON 

YELLOW - PUMP ON 

DIN RAIL OR 2X4mm SCREWS 

1K, 4K, 20K, 80K 

2 SENSOR, 3 SENSOR 

PUMP - 0.5 OR 10 SEC. 
ALARM - 0.5 OR 16 SEC. 

MINUS 10* C 

PLUS 60' C 

THE MTRA RELAY IS DESIGNED FOR DISCHARGE MODE ONLY. 
THE MTRA RELAY CAN BE PURCHASED AS A SUMP PACK: MTSSP. 
A MTSSP PACK INCLUDES 1 X MTRA RELAY AND 2 X SINGLE 
SENSORED PROBES (MODEL: 0.2/1-10M) WITH 10M OF CABLE. 

PH (07) 3808-4011 
FAX (07) 3808-0011 

FOR CUSTOMERS 
TITLE MTRA WIRING DIAGRAM 

MULTITRODE 
DESIGNED BY MULTITRODE 
CHECKED CHRIS EATON 

REV.2.1 (SCALE N.T.S 
DATE 17-04-00 

DRAWN BY TRAVIS PARKINSON DRAWING # 9961 
Designed & Manufactured by MULTITRODE Pty. Ltd. BRISBANE. AUSTRALIA 
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'BRISBANE CITY COUNCIL 
Brisbane Water . 

:SPI03Heroes Ave Punip Station 

SP 103 OPERATING. AND MAINTENANCE MANUAL 
Part 5: Appendices 

Contract No:: BW.3607902/03 
14 ET:itout & Commissioing . 
SP163 Heroes Ave Punip Station 

Appendix 23: 24VDC Batteries and AC/DC Converter 

Manufacturer: 
Supplier Details: 

Power House 
MPA Engineering 
3/22-24 Strathwyn Street 
Brendale QLD 4500 
07 3881 0722 
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API SERIES 
DC/DC Single Output: 25-60 Watts 

Features 
Input voltage options: 12V, 24V and 48VDC 
Other inputs on request 
Low profile, fully encapsulated module 
Ideal for harsh environments 
Adjustable output 
Overcurrent protection 
High operating temperature range +70°C 
Input - output isolation 
Low cost non-isolated units on request 
Suitable for a wide range of industrial applications 
Special low cost non-isolated models on request 

POWER 
HOUSE 

Specifications (Preliminary) 

INPUT : 

INPUT PROTECTION: 

EFFICIENCY: 

VOLTAGE ACCURACY. 

OUTPUT VOLTAGE: 

VOLTAGE ADJUSTMENT: 

OUTPUT POWER: 

OUTPUT PROTECTION: 

ISOLATION: 

LINE REGULATION: 

LOAD REGULATION: 

OUTPUT RIPPLE 8 NOISE: 

SWITCHING FREQUENCY: 

COOLING: 

HUMIDITY: 

OPERATING TEMP: 

DIMENSIONS: 

CONNECTOR: 

12 VDC (10.5-16V) 
24 VDC (20-30V) 
48 VDC (40-60V) 

By external fuse. 

Model dependent 78-85% 

Voltage settings accuracy within 2% 

Refer to table 

Typically -2.-10% 

25-60 watts 

Output current limiting with auto recovery. 
Thermal shutdown with auto restart 

Input - output 500 VDC 
Input - case 500 VDC 
Output - case 500 VDC 

±0.4% 

-±0.4% 

Model dependent typically 1% of V out 

60W model: 300KHz 
25W model: 400KHz 

Convection cooled 

5-95% RH non-condensing 

-20°C to 50°C at 100% load 
+60°C at 75% load, 
+70°C at 50% load 

API25 & API60: 110 x 50 x 13mm 

Quick connector 2.8 x 0.5mm spade 

MODEL Input 
V 

Output 
A 

Power MODEL Input 
V 

Output 
A 

Power 

API25 - 1205 12V 5V 5A 25W API60 -1205 12V 5V 12A 60W 

API25 - 1212 12V 12V 2A 25W API60 -1212 12V 12V 5A 60W 

API25 -1215 12V 15V 1.6A 25W API60 -1215 12V 15V 4A 60W 

API25 -1224 12V 24V 1.04A 25W API60 -1224 12V 24V 2.5A 60W 

API25- 1248 12V 48V 0.52A 25W API60 -1248 12V 48V 1.25A 60W 

API25 - 2405 24V 5V 5A 25W API60- 2405 24V 5V 12A 60W 

API25 - 2412 24V 12V 2A 25W API60 - 2412 24V 12V 5A 60W 

API25 - 2415 24V 15V 1.6A 25W API60 - 2415 24V 15V 4A 60W 

API25 - 2424 24V 24V 1.04A 25W API60 - 2424 24V 24V 2.5A 60W 

API25 - 2448 24V 48V 0.52A 25W API60- 2448 24V 48V 1.25A 60W 

API25 - 4805 48V 5V 5A 25W API60 - 4805 48V 5V 12A 60W 

API25 - 4812 48V 12V 2A 25W API60 -4812 48V 12V 5A 60W 

API25 - 4815 48V 15V 1.6A 25W API60 -4815 48V 15V 4A 60W 

API25 - 4824 48V 24V 1.04A 25W API60 - 4824 48V 24V 2.5A 60W 

www.powerh.com.au Ph: (07) 3846 2644 Fax: (07) 3846 2346 115 
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JWS 5 0 1 50 SERIES 
AC/DC Single Output: 50 - 150 Watts 

Features 

Universal input 85 - 264VAC. 

50-150 watt models. 

Harmonic current per EN61000-3-2. 

Power factor correction: 0.99 typical. 

Floating output, fully isolated. 

Single regulated output with remote sense. 

Remote on/off option. 

EMC to EN55011-B and EN55022-B. 

Immunity to EN6100-4-2, -3, -4, -5, -6. 

EN60950/UL1950 certification and CE marked. 

AS3260 safety approval No. CS99074V 

OVP and overload protection. 

Vented case package suitable for panel mounting. 

DIN Rail clips or DIN Rail bracket (optional). 

Panel mount options. 

Suitable for a wide range of industrial, automation and 

telecom applications. 

See 240 - 600 watt series for higher power. 

CE 
10 www.powerh.com.au 

Specifications 
INPUT VOLTAGE: 

POWER FACTOR: 

FREQUENCY: 

EFFICIENCY: 

INRUSH CURRENT: 

OUTPUT POWER: 

OUTPUT VOLTAGE: 

OUTPUT V. ADJUSTMENT: 

LINE REGULATION: 

LOAD REGULATION: 

MINIMUM LOAD: 

TEMP. CO-EFFICIENT: 

OUTPUT NOISE: 

OVP: 

OVERLOAD PROTECTION: 

HOLD UP TIME: 

START UP TIME: 

LEAKAGE CURRENT: 

REMOTE SENSE: 

REMOTE ON/OFF: 

PARALLEL OPERATION: 

SERIES OPERATION: 

OPERATING TEMP: 

HUMIDITY: 

COOLING: 

ISOLATION: 

VIBRATION & SHOCK: 

SAFETY: 

EMI/RFI: 

CONNECTIONS: 

POWER 
HOUSE 

85 - 264VAC (120 - 330VDC) 

0.99 @ 100VAC, 0.95 @ 230VAC 

47 - 63Hz 

Model dependent typically 65 - 80% 

50-100W models 28A @ 200VAC 
150W models 50A @ 200VAC 

50 - 150W 

3V - 48V models: refer to table 

Typically -±10% of nominal 

Typically ±0.4% over input range 

Typically -±0.6% from no load to full load. 

Units will operate with zero load 

0.02% per °C 

Typically 1% of nominal V out 

OVP will shut down unit, manual reset by 
AC on line recycle 

Constant current limiting set at approx. 
110% of output current with auto recovery 

20ms at rated power and input 

3 seconds 

0.75mA / 0.44mA @ 100 / 200VAC 

Yes, 100 and 150W models only 

Option 

No 

Yes 

-10°C to +50°C at 100% load, derate to 
60% load at 60°C 

10 - 95% RH non condensing 

Convection cooled 

Input - output 3000VAC 
Input - chassis 2000VAC 
Output - frame 500VAC 

2G constant operating, <20G shock 

Approved to IEC950, EN60950, UL1950 
and AS3260 

EN55011/EN55022/AS3548 class B 

Screw terminals 

Ph: (07) 3846 2644 Fax: (07) 3846 2346 
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MANILLA 
WHITE DIVIDERS 

10 TAB A4 

Ref No: 37400 
Made in China 

www.accobrands.com.au 
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BRISBANE CITY COUNCIL 
Brisbane Water 
SP103 Heroes Ave Pump Station 

SP 103 OPERATING. AND MAINTENANCE MANUAL 
Part 5: Appendices 

COntract NO.: BW.30079-02/03 
IsA & E Fitout & Commissioing 
SP.103 Herdes Ave Pump Station . 

Appendix 24:. Combined Insulation Resistance and Seal Oil 
Monitoring Device 

Supplier/Manufacturer: GRUNDFOS 
Model Number: SARI2 
Part Number: 96061.602 

Manufacturer Details: 

SP103 O&M Manual 

68 Murdoch Cct; 
Acacia Ridge, 
QLD -4110 
(07) 3272 1980 

Rev: C Date: 05 Oct 0.5 Page: 25 
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r 
SARI 2 
Combined Insulation Resistance 
and Seal Oil Monitoring Device 

cr:u hiriW4131,:S "C:3" 

EX SPECIFICATIONS 

The SARI 2 is mounted inside the control panel, which normal I y does 

not have any special requirements. The OCT 1 is an intrinsically safe 

apparatus complying with EN50020 standard and the following 
input specifications: 

EEx is IIB T4 

Ui = 34V, I; = 100mA, Pi = 850mW, Li = 1011H, Ci = 220nF. 

TECHNICAL SPECIFICATIONS 

Dimensions (W x H x D) 

Resistance meas. input 

Seal oil meas. input 

Outputs 

Power supply 

Operating temperature 

Enclosure 

Installation 

EMC-protection 

Manufacturer 

Product number 

35mm x 70mm x 75mm 

max. 600VAC 

4...20mADC 

potential free alarm relay: 

240VAC / 30VDC, 1A 

transistor output, PWM: 

40VDC, 100mA 

20...30VDC, 60mA 

0...50°C 

IP20 

DIN rail in the control panel 

CE approved 

Oy Grundfos Environment Finland Ab 

96 06 16 02 

4 Installation Ins . tions 

SARI 2 
Combined Insulation Resistance 
and Seal Oil Monitoring Device 

11G ft ILI P4.13,P1C1r 

OP ON 

The SARI I 2 is a combined insulation resistance and seal oil 
monitoring device for submersible pumps. It measures the 
insulation resistance between the stator windings and ground when 
the motor is stopped and disconnected from the mains by a 

contactor. While the motor is running SARI 2 senses the AC voltage 
and stops the measurement. The latest measured insulation 
resistance is valid until the pump stops again. 

The seal oil water content measurement requires an optional oil 

condition transmitter OCT 1 that bolts on to large Grundfos 
submersible pumps. 

Both the measurements have their own adjustable alarm limits. The 

alarm output is a potential free normally open relay contact 
common to both measurements. In case the alarm is on, it is caused 

by the measurement having the red LED permanently on. 

The SARI 2 is intended for stand-alone alarm use or for use with 
Grundfos PumpManager 2000. SARI 2 has a transistor output giving 
a pulse width modulated information on both measurements for 
the PumpManager 2000 or other suitable telemetry system. 

FREQUENCY CONVERTER USE 

The continuous use of frequency converters prevents motor winding 
insulation resistance monitoring with the help of the SARI 2 Monitor. 
The Monitor is wired to one of the mains phases and to the ground. 
The resistance is measured, when the motor is stopped and 

disco ected from the mains. Therefore, if the pump is continuously 

Inst ion Instructions 1 
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12 
Combined Insulation Resistance 
and Seal Oil Monitoring Device 

r`d 
IG IMP L>F4C10 t 

connected to a frequency converter, the measurement may sent 

the resistance of the converter. This, however, does not limi seal 

oil monitoring with the OCT 1. 

INSTALLATION 

The SARI 2 is mounted on an DIN rail inside the control panel. The 

connections are shown in the figure below. 

CONTROLS 

4 3 2 1 

,®555,0 

O SARI 2 

Insulation 
MS! 

6 6 6 6 

The setting range for the oil condition monitoring is 5...60%H20. The 

recommended alarm limit is 20...40%. 

The setting range for insulation resistance is 100 I<C2...10 MC2. The 

mmended alarm limit is 2...5 MQ. 

Both measurements have green and red indication lights showing 
the measured value with respect to the alarm limit as described in 

the following table. 

2 Installation Instllons 

SARI 2 
Combined Insulation Resistance 
and Seal Oil Monitoring Device 

iG UM D'IPCV5 §0. 

allt RED SEAL OIL INS. RESISTANCE 

On Off < 25% of alarm limit > 4 x alarm limit 

Flashing Off 25...50% of alarm limit 4...2 x alarm limit 

Flashing Flashing 50...75% of alarm limit 2...1,4 x alarm limit 

Off Flashing 75...100% of alarm limit 1,4...1 x alarm limit 

Off On > alarm limit < alarm limit 

Normally, when the pump is fully operational, both the green LEDs 

are continuously on. In case the OCT 1 is not connected (I < 3mA), 

both the indicator lights for the oil condition measurement are 

continuously off. 

RELAY OUTPUT 

The SARI 2 has a local alarm output, which is a potential free, 

normally open relay contact. The output is common to both controls. 

This can be used for relaying the alarm and/or for stopping the 
operation of the pump. 

PULSE OUTPUT 

The transistor output gives pulse width modulated values of both 
measurements as described in the following figure. 

STAGE OF OUTPUT TRANSISTOR 

OFF 

ON 

SEAL OIL WATER% 
0,5...10s = 0...60% 

INSULATION RESISTANCE 
0,5s = OMO, 5s = 1,2M0, 10s = 15M0 TIME 

Inst on Instructions 3 
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__AliTRITRONICS 

Pump Seal 
Failure 
Protection Relay 
(Public Works Dept. 

ADDITIONAL DATA 

SUPPLY VOLTAGE 240V A.0 

ELECTRODE VOLTAGE 8 volts A.C. 

FREQUENCY ELECTRODE VOLTAGE 50Hz 

SENSITIVITY 27K 

TEMPERATURE RANGE 0-55C 

RELAY CONTACT DATA 

LIFE 10' Operations 
5A (Resistive) 

The RTW has one normally closed and one normally opened 
electrically isolated contact 

TERMINAL CONNECTIONS 

Al 
A2 
Si 
S2 

r1) 
T2) 

98) 
97) 

96) 
95) 

NOTE: Contacts shown in the No Fault (GREEN L.E.D. ON) 
condition. RTW has screw down terminators on top of unit. 

240 Volt Supply 

Sensor 
Pump Earth/Frame 

External Reset Switch 
(normally closed) 

Normally Open Contact 

Normally Closed Contact 

103 

GENERAL DESCRIPTION 

The RTW was specially des ned for use by the Public Works 
Department to detect s failures, primarily in submersible 
electric pumps. The trusion of fluids from the pump 
chamber into the i ermediate oil chamber changes the 
conductivity of th insulating oil, therefore allowing early 
detection of low seal failure. 

FEATURES 

Latching is corporated in the unit to allow indication to 
remain. T unit can be reset by the existing reset switch 
(mounte on the top of the unit) or an externally mounted 
reset s itch. 

If lat ing is not desirable, the external reset connections can 
be -ft open circuit and the unit will reset when the fault 
cl rs. 

emal L.E.D.S. indicate operation of unit. 

Note: We recommend the use of screened cable to the 
detector. Care should be taken to avoid running the detector 
electrode cable too close to the mains cable over long 
distances, as heavy induction may cause false tripping. 

TRITRONICS 
A.C.N 

977 Stanley Street East, 
Phone: (07) 3891 

ELECTRODE CHARACTERISTICS 

The electrode should be mounted approximately 1cm 
above the floor of the oil chamber and should be 
constructed of a non-corrosive material. The electrical 
leakage caused by the conductive fluid in the oil will form a 

minute circuit between the electrode and earth. 

ELECTRODE VOLTAGES 

A.C. voltage is used on the detection electrode. This is to 
stop electrolysis of the pump casing which would occur if 
D.C. was used. 

SENSITIVITY 

Sensitivity is a fixed value and cannot be altered. This setting 
was developed after extensive field testing and was carried 
out in conjunction with a large pump manufacturer. 

Special sensitivity settings can be obtained at factory level 
for a particular application. 

RESPONSE TIME 

The R.T.W. has a 10 second delay after detection of fault to 
when the unit trips. 

WARRANTY 
Twenty-four months from purchase date. 

(Australia) Pty. Ltd. 
. 010 081 277 

East Brisbane, Q 4169, Australia 
9772 Fax: (07) 3891 9336 
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BRISBANE CITY COUNCIL 
Brisbane WMer 
SP103 Heroes Ave Pump Station 

SP 103 OPERATING AND MAINTENANCE MANUAL 
Part 5: Appendices 

Contract No.: BW.30079:02/03 
M & E Fitout & Commissioing 
SP103 Heroes Ave Pump Station 

S 

Appendix 25: Surge Filter, Surge Diverter 

Manufacturer: 
Surge Filter. 
Model/Part Number: 
Surge Diverter 
Model/Part Number: 
Supplier Details: 

Erico 

DSD 140 -ISR -275 

TDF-10A-240V 
MPA Engineering 
3/22-24 Strathwyn Street 
Brenda le QLD 4500 
07 3881 0722 
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DINLINE Surge Filter 
'"' AkialAustralia 

Europe 
Latin America 

North America 

In-line series protection 

EMI/RFI noise filtering - protects against industrial electrical 
noise 

Compact design - fits into motor control and equipment panels 

Three modes of protection: L-N, L-G & N-G 

35mm DIN rail mount - simple installation 

LED power indicator 

The DSF series has been specifically designed for process control 
applications to protect the switched mode power supply units on 
devices such as PLC controllers, SCADA systems and motor con- 
trollers. The 30V unit is suitable for 12V and 24Vac/dc signaling 
and control systems. 

The DSF is a series connected single phase surge filter providing 
an aggregate surge capacity of 16kA (8/20ps) across L-N, L-G, 
and N-G. A space-efficient filter provides attenuation to high 
frequency interference. 

Model DSF6A 30V I DSF6A 150V DSF6A 275V 
Item Number for Europe 702090 I 701000 701030 
Nominal Voltage Un 24V 120V 240V 
Distribution System 1Ph 2W+G 
Max. Cont. Operating Voltage LIc 30V- 38- 150V- 275V- 

. Frequency 0 to 60Hz 50/60Hz 
Operating Current @ U,, 7mA- 
Max. Discharge Current 1,,, 4kA 8/20ps 

per mode 
16kA 8/20ps 

per mode 
Protection Modes All modes protected 
Technology - MOV 

In-line series filter 
Voltage Protection Level Ur, 

@ Cat 83. 3kA 8/20ps 
i 

<110V I <400V <750V 
Filtering @300kHz 3dB 
Status Red LED power indicator 
Dimensions 2M. 90mm x 68mm x 36mm (3.5" x 2.6" x 1.4") 
Weight 0.2kg (0.441b) 

Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1) 

Connection 1mm to 6mm' (#18AWG to #10) 

Mounting 35mm top hat DIN rail 

Back-up Overcurrent Protection 6A 
Temperature -35°C to +55°C (-31°F to +131°F) 

Humidity 0% to 90% 
Warranty 5 years 
Approvals cURus, NOM I 

Surge Rated to Meet ANSV1EEE C62.41-1991 Cat A, Cat B, Cat C 
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ERIC°, 
I. WARNINGS 

Prior to installation ensure that the unit is 
of the correct voltage and frequency, and is 
the type recommended for the local power 
'distribution, and for the equipment being 
protected. 

Hazardous voltages may exist internally to 
the modules. The units should be installed 
(and replaced) only by qualified personnel 

. s..id.Ceorderice with all relevant Electricity 
Safety Standards. 

Do not pewer three phase connected units 
without the upstream neutral connected. 
Failure to do so may damage the units and/ 
or the load. 

Where the unit has an earth terminal, this 
must be connected to a low impedance earth 
(<10 U) for correct operation. 

INOTRILATION -INSTRUCTIONS 

If connecting to the TDS Opto-coupler 
alarm outputs do not reverse the +/- 
connections or exceed the maximum 
permissible ratings as damage may occur. 

Use only the TDS-AR Alarm Relay with 
TDS-DINLINE. 

Use only TDS-SC Surge Counter with TDS 
DINLINE. 

Units must be installed in an enclosure or 
panel, ensure this does not cause the units 
environmental ratings to be exceeded. 

Do not "Megger" or "Flash Test" circuits 
with TDS-DINLINE units installed. 

All instructions must be followed to ensure 
correct and safe operation. 

Diagrams are illustrative only, and should 
not be relied on in isolation. 

ilL11.11N 
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I N S TFILLFIT I 0 N , 

2. INTRODUCTION 

I NS T R 0 

This Installation Manual details the preferred 
procedure for the installation of TDS- 
DINLINETm SURGE SUPPRESSORS and 
options. 

The TDS-DINLINE SURGE SUPPRESSORS 
are available in a variety of surge ratings, 
which are packaged in the 2M, 4M and 8M 
"DIN 43 880" compliant enclosures. They are 
designed to suit many distribution systems 
including TN-C, TN-S, TN-C-S (MEN) and TT. 
They can be selected for use with distribution 
systems with nominal RMS voltages of 110/ 
120, 220/230/240V or 277V at frequencies of 
50/60 Hz. 

Recommended installation and connection of 
the ALARM RELAY (TDS-AR) is detailed in 

N S - TDS-DINLINE 
Section 14. Installation and connection of the 
Surge Counter (TDS-SC) is detailed in section 
15. 

3. QUICK INSTALLATION GUIDE 

Install in the following manner: 

1. Ensure that power is removed from the area 
and circuits to be connected. 

2. Install the DIN mounting rail, if not fitted. 

3. Snap lock the Surge Suppressor to the rail. 

4. Connect wiring to the indicated.terminals. 

5. Ensure compliance with supplied 
instructions. 

6. Apply power and observe correct operation 
of Status Indicators, and alarm facilities if 
utilised. 
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ERIC°. 
4. PROTECTION CONCEPTS 

IN TR IA R N S T RUC'T N 

To optimise effectiveness of installed 
protection a concept of "Unprotected" and 
"Protected" wiring should be followed. Wiring 
from the transient source to the Surge 
Suppressor should be considered 
"Unprotected" and kept remote from all other 
wiring (approximately 300mm) where possible. 
Wiring on the equipment side of the Surge 
Suppressor should be considered "Protected". 

The separation of "Protected" from 
"Unprotected" wiring is recommended in order 
to minimise the risk of transients conducted on 
"Unprotected" wiring cross coupling on to 
"Protected" circuits, thus compromising the 
level of protection available from the Surge 
Suppressor. 

Keep other cables and 
equipment away 
from this area. 

Unprotected zone Protected zone 
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/NSTALLFIT/ON 'INSTRUCTIONS 

5. MOUNTING 
Surge Suppressors are designed to clip to 
35mm top hat DIN rails (to Standard 
EN50022). Unless otherwise mechanically 
restrained, use horizontal DIN rails with the 

TOSDINLINE 
Surge Suppressor fixing clip to the bottom, ie 
label text the correct way up. 

Units must be installed in an enclosure or 
panel to provide the appropriate degree of 
electrical and environmental protection. 

Only use enclosures that: 

Do not cause the internal temperature to 
exceed 55 deg C. 

Provide adequate electrical and safety 
protection. 

Prevent the ingress of moisture and water. 

Allow Surge Suppressor Status Indication 
to be inspected. 
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ERICO* 

6. VOLTAGE RATINGS 
Ensure that the correct voltage rating unit is 
installed. Exceeding the nominal voltage 
rating under transient conditions may affect 
product life. Do not exceed the Maximum 
Permissible Abnormal Over Vo tage rating. 

INSTRIARTION INSTRUCTIONS' 

Model Nominal Voltage 
Maximum 

Permissible 
Abnormal 

Over Voltage 

TDS XXX-120 110-120 Vac 24OVac 

TDS XXX-208 208 Vac 260 Vac 

TDS XXX-240 220-240 Vac 415 Vac 

TDS XXX-277 220-277 Vac 480 Vac 

7. PROTECTION MODES 

Protection Modes refers to how the internal 
protection is arranged and applied to the 
circuit to be protected. 

TDS-DINLINE Surge Suppressors are Single 
Mode units which provide protection between 
two conductors connected to the terminals 
marked T1 and T2. These units can be 
connected to provide protection from Phase- 
Neutral* or Phase-Earth* or Neutral-Earth. 
To allow the status indication and alarm 
circuitry to operate, a neutral connection is 
required for Phase-Earth* configured units, 
and a Phase* connection is required for 
Neutral-Earth configured units. 

* Note. Some users may be used to the 
terminology "Active" or "Line", in place of 
"Phase". For consistency "Phase" is used 
throughout this documentation. 
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1 NSTRLLRTIDN INS.TRUCTIDN5 

SINGLE MODE UNITS 

Ti T2 X 

Protection Sta us 
Elect onics 

TE:15-DINLINE 

Ph-N Protection 

Ph N 

I I 

CONNECTION 

Ph-E Protection 

Ph E 

I 

Ph 

I 

OPTIONS 

N-E Protection 

N E N Ph 

I I I I 

Ph-Ph Protection 

Ph. Ph, 

I I I 

Ph. 

I 

( see 
Ti T2 X 

' 

(®® ---tifir ( se® 
----titii 
try tv-t4 

MODE 

( 'ItiDOS 
Ti -i-TI 

Is i i rvw 0 w,:, 

PROTECTION 

: cto 1 0 

Terminals Ph-N Ph E N LE Ph x - Phy 

Ti Ph E E Phx 

T2 N Ph N Ph 
Y 

X Ph N Ph Phx 

PAGE 9 
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ERICO, 

Phase to Phase protection can also be provided 
by Surge Suppressors, provided that the 
nominal and maximum voltage ratings are not 
exceeded. 

r'- -'=" 6 N L'Lla T. I 0 N N R U I 0 N S 

8. CONDUCTOR SIZES 

Each Surge Suppressor terminal is designed 
to accept wire sizes from 1.5mm2 to 6mm2, 
solid or stranded conductor. Insulation should 
be stripped back 8mm before terminating into 
the tunnel terminal. 

Where two conductors require termination in 
the same tunnel terminal, conductors should 
be limited to a maximum size of 4mm2. 

Do not use excessive force when tightening the 
terminal. 

-I 8mm I- 
1171111 

1.5-6 mm2 conductor 

XInsulation cut 
back too tar 

XInsulation not cut 
back tar enough 

Fia 1.1a 

o 
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INSTRI.LPIT1ON INSTRUCTION 

9 CONDUCTOR LENGTH 

To optimise transient performance, attempt to 
connect units in the "Preferred" fashion as 
depicted on pages 11 and 12. Some units have 
double terminals to facilitate this. Take care 
not to run parallel "protected" and 
"unprotected" wiring. 

PREFERRED CONNECTION METHOD 
Separate wires 

thPI 

Ph Ph 

/CORRECT 

XINCORRECT 

TDS-DINLINE 
Where this is not possible due to layout or 
conductor sizing, use the "Non-preferred" "T" 
connection method as depicted on page 13. With 
this connection method, the "T" lead length 
should be kept as short as practicable (less than 
100mm) and wires should be bundled together. 
The "'I"' conductor should be equal in size to the 
main conductor, up to a maximum of 6mm2. 

NON-PREFERRED CONNECTION METHOD 

H Keep Close' 

Keep 
Shod -1- 

.3.1N12; 
/CORRECT 

XINCORRECT 
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ERICa - -,A,INSTRIARTION INSTRUCTIONS 

PREFERRED CONNECTION METHOD EXAMPLE FOR Ph-E PROTECTION 

Supply Supply 
Ph 

'Protected 
Ph 

1 Equipment 

16) 
VATi1tTilsX4 

k 4e:=11, 

TD140-2S 

Maximum 
conductor 
size 4mm2 

Maximum 
conductor 
size 6mm2 

01:faz,(: c. .(. v,-Wqifo..':,::(o'2(11:apt. 

Wirierp,::ff,1 

......w.... 

ton., 

",..'.'.',.:-..:-::'.':-LI:7,4='7,,,:r:.;,..,-;2-4,4. Z'47+::;,+.1 

TDS1160-8S 

'Protected 
Equipment 

Maximum 
conductor 
size 2x4 mm2 

or 1x6 mm2 

11=11111 
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INTRLLnrIaN5. INSTRUCTIONS TOS-DINLINE 

Supply 
Ph 
N 

E 

NON-PREFERRED "r CONNECTION METHOD EXAMPLE FOR Ph-E PROTECTION 

Supply 
Ph 

1Protected 1Protected 
!Equipment Equipment 

Bundle Keep as short Bundle Keep as short 

together ' as practical together as practical 

TDS 140-2S 

Maximum Maximum 
conductor conductor 
size 6mm2 size 6mm2 

Car,ITilbv:iz;.c.07:--;,. ,,,,:;-....,..::....1.; '...-,.:1,T,Cr4,-X 

%....A.......i. 

" 3 

4.?1,.....4."3:111.331;:rk4:?..434'-',V3'3,!...303.-3.4:.+:1`i 

.....S...(1 .. (.C,"3( c ,..,:. 

TDS1160-8S 
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ER/CO. 

10: RCD, ELCB 

Where RCDs/ELCBs (Residual Current 
Devices / Earth Leakage Circuit Breakers) are 
fitted the Surge Suppressor units should be 
installed in the circuit prior to these devices 

INSTRUCTION5 

(ie upstream). Where this can not be avoided 
and RCDs/ELCBs are installed upstream, 
nuisance tripping of the RCD/ELCB may occur 
during transient activity. 

Contact your local representative for advice if 
upstream RCDs/ELCBs can not be avoided. 

IIALIM01 
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. 1'N 5 T 1:1 7_1,CPN 1 101..5'7,F1.1 U C T 1,0,N 5 
I I. ISOLATION AND FUSING 

Overcurrent and short circuit protection must 
be provided to protect the Surge Suppressor 
and associated wiring if a fault develops. The 
overcurrent protection should be installed in 
such a manner to also provide a means of 
isolating the TDS-DINLINE module from the 
mains supply. This is an important safety 
consideration and is required in the event that 
any future maintenance or testing is needed. 

For Surge Suppressors installed in the 
"preferred" connection method (page 12), 
upstream overcurrent protection should be 
installed based on the maximum current 
carrying capacity of the conductors. 
Australian regulations AS3000-1991, Table B2 
specifies the following upstream protection for 
the protection of single phase circuits. 

TD501NLINE 

A mm2 A mm2 

a ..... , -tEi--4-' 

Ph,: 
. Pri'R, 

Conductor Size Required Fuse 

A mm2 CB or Fuse Rewirable Fuse 

1.5 mm2 16A ' ":12A . 

2.5 mm2 20A - 16A 

4.0 mm2 25A ' 20A 

6.0 mm2 32A 25A 

Fuse selection based on maximum current carrying capacity of 
conductor. Smaller rated fuse may be selected it required. 
CB = Circuit Breaker. 
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For Suite Siippressors installed in the "non- 
preferred" connection method (page 13), 
depending upon the size and fusing in the 
main circuit, the "T" connection may require 
independent fusing to be installed. 

Circuits with upstream protection rated at 
greater than 100A must have a 100A HRC 
fuse or circuit breaker installed in the T 
connection as detailed by the following 
diagram. . 

Warning: 

Isolation/fusing installed in the "T" connection 
may disconnect the Surge Suppressor from the 
circuit/equipment to be protected. The remote 
alarm contacts of the ALARM RELAY (TDS- 
AR) should be used to detect this occurrence. 
Operation of the isolation/fuse will remove the 
protection from the circuit. 

Supply . : 
A 

II 
A mrn2 .. B 

B mm2 

: 0 
Ph 

Supply 
Conductor 
Size 

Upstream' 
Protection 

T-Connection 
Size 

Required 
T-Connection 
Fuse 

A mm2 A fuse rating B mm2 B fuse rating 

1.5 mm2 16A 1.5 - 6 mm2 Nil 

2.5 mm2 20A 2.5 - 6 mm2 Nil 

4.0 mm2 25A 4 - 6 mm2 Nit 

6.0 mm2 32A 6 mm2 Nil 

>6.0 mm2 <100A 6 mm2 Nil" 
>6 mm2 >100A 6 mm2 100 A- 
' Fuse rating A selection based on maximum current carrying capacity of 

conductor. Smaller rating fuse may be selected ix required. 
- Short circuit protection selection based on Ft rating of cable and luse. 
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INSTRLLFITION I.NSTRUCTIONS 

The selection of the 100A HRC fuse is not 
based on the load carrying capacity of the 
main circuit but the "T" connection Pt rating. 
The "T" connection under normal conditions 
does not carry the load current. Only under 
surge or fault conditions does this connection 
carry large currents. Under Australian 
Standard AS3008.1-1989 it is permissible to 
rate the protection for these types of circuits 
by the Pt ratings of the cable. For installation 
of Surge Suppressor in countries not covered 
by these regulations it is recommended that 
this practice be followed, unless it conflicts 
with the compliance of the local regulations. 

12. STATUS INDICATION 

A characteristic of all transient and surge 
protection devices is that they degrade in 
proportion to the magnitude and number of 

TD5-13INLINE 
incident surges to which they have been 
subjected. Status indication should be 
periodically monitored to determine if 
replacement is required. 

2S units 
These units are identified by the single Status 
Indicator provided on the front panel When 
power is applied and full surge capacity is 
available the Status Indicator will be 
illuminated. Should the indicatof fail to 
illuminate the Surge Suppressor should be 
replaced, as optimum protection is no longer 
provided. Note: The Status Indicator will not 
operate (regardless of surge capacity) if power 
is not available. 

4S units 
These units are identified by two Status 
Indicators which are provided on the front 
panel. These Status Indicators monitor 
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ERIC°. 
separate protection segments. Each Status 
Indicator is illuminated when power is 
available and when full surge capacity is 
available by that segment. The Surge 
Suppressor_ should be replaced if either 
StattisIndicator fails to illuminate. Note: The 
Status Indicators will not operate (regardless 
of surge capacity) if power is not available. 

8S units 

These units are identified by four Status 
Indicators which operate similar to above. The 
Surge Suppressor should be replaced if any 
two or more Status Indicators fail to 
illuminate. 

INSTRULRTION INSTRUCTIONS^ 

13. MAINTENANCE & TESTING 

Before removing any unit from service 
ensure that power to the device is 
isolated. Replacement of any Surge 
Suppressor should only be undertaken in 
accordance with all relevant Electricity 
and Safety Standards by suitably 
qualified personnel. 

TDS-DINLINE units should be inspected 
periodically, and also following any periods of 
lightning or transient activity. Check the 
status indicators and replace if recommended 
in Section 12 -STATUS INDICATION. 

For high transient exposure sites or those of a 
critical operational nature, it is recommended 
that the alarm outputs be monitored to 
provide an additional warning of reduced 
capacity (refer Section 14 - ALARM RELAY- 
TDS-AR). 

LAMA 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 252 of 563



INSTRLLAT.IGN INSTRUCTIONS, 

TDS-DINLINE Surge Suppressor units are 
designed for optimum performance under 
severe transient activity. To provide this 
performance, electronic components in the 
unit are encased in a patented proprietary, 
shock and thermal absorbent compound. 
Units cannot be serviced, they must be 
replaced. 

Do not attempt to open or tamper with the 
units in any way as this may compromise 
performance and will void warranty. 

Do not "Megger" or perform other types of 
electrical tests that apply voltages greater 
than the nominal operating voltage of the 
Surge Suppressor. The Suppressor will 
attempt to limit these voltages thereby 
affecting the test result. Where these tests 
must be performed, remove the Surge 
Suppressor from circuit first. 

TD5-01NLINE 
14. ALARM RELAY (TDS-AR) 

The Surge Suppressor status monitoring 
circuit which provides the visual status 
display also provides a low voltage opto- 
coupler alarm output circuit. This should only 
be connected to the TDS ALARM RELAY. The 
TDS-AR voltage free alarm contaCts'inay then 
provide output to external alarm systems or 
remote monitoring circuits. 

The TDS ALARM RELAY provides fully 
isolated potential free change-over alarm 
output contacts. One TDS-AR can be used per 
Suppressor opto-coupler alarm or Multiple 
Suppressor opto-coupler alarms can be 
connected in series to the one TDS-AR to 
provide a common output. 
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ERICO' 

1 x TDS-AR. supports: 
20 x TDS140-2S 

or . 10 x TDS 180-4S 
or 5 x TDS 1160-8S 
or relative combinations. 

',ONSTRCLRISON 

It is recommended that the TDS-AR unit be 
powered from the same power circuit that 
feeds to the Surge Suppressor being 
monitored, however it can be powered from 
other circuits. This allows for example, one 
TDS-AR unit to be connected to separate 
Surge Suppressors that are protecting a three 
phase circuit. 

To satisfy Australian wiring regulations the 
phase supply to the TDS-AR needs to be 
protected by an overcurrent fuse/circuit 
breaker. The overcurrent protection should be 
selected according to the wiring size 

connecting to the TDS-AR Phase and Neutral 
terminals. For reference a table of values is 
given on page 24. 

Note. Depending upon the usage of the TDS- 
AR output contacts, failure of power to the 
TDS-AR may be interpreted as a failure of one 
or more Surge Suppressors. Visual inspection 
of all units Status displays would determine 
this. 
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NSTRIAFITION INSTRUCTIONS TDS-DINLINE 

If I 
STATUS 

.. _, .. .... . 

DISPLAY 

Protection Operational 
- 

_ .. 

,..11/11i "'" ^ 

NOI'MaVLe -I: ' ,, 

,:, 

F 1t 
' 

,,a:-.,,...,,-4.0,- , 

' ' ProtectiOn Alarm , 
, 

' 'Fault Mode i .i- 
. , 

-,,/,:ik,'., ,,, '.,: r-',01: ,.. - - '''',gt"(=P-0:,..r.: 14.:',1' Normal. ,',-; 

,.:7.41.;4::::i ,,,.,;.. 
Fault :'::,V-::'' ' ';' ' i'M 

::z,i,`4:. '.!1:5.'' 4 '5. .';,...b.: , 

,,, 
- : Fault . 

EXPLANATION 

Normal operation 

Normal (green) indicator ON 
Red indicator OFF 
Relay is energised 
Power is supplied 

Surge Suppressor in alarm mode 
or power to Suppressor has been 
removed 

Normal (green) indicator OFF 
Red indicator ON 
Relay is de-energised 
Power is supplied 

Power to TDS-AR removed 
Protection status unknown 

Normal (green) indicator OFF 
Red indicator OFF 
Relay is de-energised 
Power is OFF 
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ERICO' INSTRCLAT'ION--rNSTRUC'TIONS 

Ph 

N 

E 

TDS140-2S 

SINGLE ALARM CONNECTION EXAMPLE 

C. cO.mi Opto-coupler output 

I 

(1) 

TDS-AR 

> To transient 

} 
protected 

> equipment 

. - - 

i.i.:77. ", -':' __,!:,'';. tiVi 

vii csics:1,ii: C t 1) Voltage free contacts 

To remote 
'alarm 

.1- circuit 

* WARNING - Connections are polarity sensitive. Do not reverse. 

* 
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INSTRI.LR,TION INSTRUCTIONS 7735-DINLINE 

1-T-TT-Ti/wA ° 

MULTIPLE ALARM CONNECTION EXAMPLE 

P"( P1D° 

"r; Aft4, 

.s.its ."."` 

TDS-AR 

,fienoq; Voltage tree contacts 

TDS180-4S TDS140-2S 

*WARNING - Connections are polarity sensitive. Do not reverse. 

To remote 
alarm 
circuit 
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ERICO' 

TDS-AR SPECIFICATIONS: 

Output. Contact Ratings 

ANSTAILLATION INSTRUCTIONS 

Nominal switching capacity 2A 30VDC 

Maximum switching power 60W 125VA 

Maximum switching voltage 220VDC, 250VAC 

Maximum switching current 2A 

hiput to output isolation 4kV 

Note: TDS-AR operates on supply voltages 
of 100-480V Vrms. 

TDS-AR OVERCURRENT PROTECTION 

The power supply to the TDS-AR circuit must 
be provided with upstream overcurrent 
protection. The fuse rating should be based on 

the wiring size used to connect to the TDS-AR 
Ph & N terminals. 

Australian regulations AS3000-1991, Table B2 
specifies the following upstream protection for 
single phase circuits, unenclosed in air. 

Cable Size HRC Fuse or CB Rewirable Fuse 

1.5mm' 16A 12A 

2.5mm' 20A 16A 

4mm1 25A 20A 

6mm' 32A 25A 

Where overcurrent protection of the 
appropriate rating or smaller is already fitted 
in the upstream circuit, overcurrent protection 
at the TDS-AR will not be required. 
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INSTALLRTION INSTRUCTION 

ALARM TESTING 

Testing of the Alarm Relay which is connected 
to a fully functional Surge Suppressor unit 
can be accomplished by removing power to the 
Surge Suppressor only. The Alarm Relay 
Status indication and output contacts should 
alter from the Normal to Fault condition. 

Testing of the Alarm Relay unit alone may be 
accomplished by disconnecting the + / - 

connections to the unit. When power is applied 
the "Fault" Status Indicator should be 
illuminated. By connecting the + / - terminals 
together, the "Normal" Status Indicator should 
be illuminated. The output contacts should 
alter to the appropriate state. 

USE OF OTHER INTERFACES 
Only ERICO TDS-AR units are recommended 
for the interfacing of equipment to the TDS- 
DINLINE opto-coupler alarm output circuit. 

S TC15DINLINE 
The direct connection of other equipment to the 
opto-coupler alarm output circuit may not 
provide sufficient isolation or exceed the opto- 
coupler specifications. This may damage the 
Surge Suppressor and/or the connected 
equipment. Warranty may be voided under such 
circumstances. 

SURGE SUPPRESSOR OPTO-COUPLER ALARM 

ISI2Or 
POif; - 

444 - 
ifactbar - 
(IWO 

Vol . 3OV DC 

ic 150 m.4 

Nolo: TDS XXX43 and 
TOS 050415 have 
caspseivota 2 and 4 

opto.couplas econeded 
iniamaky in serial. 
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15. TDS-SC SURGE COUNTER 

The Surge Counter is designed to interface to 
theTDS DINLINE units via the supplied CT, 
to record the number of surges and impulses 
diverted:This is achieved by measuring the 
transient'current diverted by the TDS 
protection device. It is important that the CT 
be installed into the circuit where it is 
measuring the surge current only, and not 
where mains load current is passed through 
the core. Method 1 and Method 2 (page 28) 
detail the correct connection. Page 27 shows 
an incorrect connection as the equipment load 
current is passed through the CT core. The 
magnetic, field from the load carrying 
conductor may cause the CT core to saturate. 
The surge Counter may fail to record any 
transients and additionally dangerously high 
voltages may be present on the TDS-SC & CT 
terminals. 

UNSTRiLMTION I N.S" T CTI NS4,-, 

WARNINGS 

Do not install CT into load current carrying 
circuits. 

CT must be installed into surge current 
path only. 

Only install the CT and Surge Counter after 
all power and transient sources are 
removed and isolated from the equipment 
the Surge Counter is to monitor. 

Do not open circuit or disconnect 
connections on the secondary of the CT 
when monitored circuit is powered or 
connected to possible transient source. 
Hazardous voltages may exist in the 
secondary circuit and in the CT/TDS-SC if 
these instructions arc not followed. 
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INSTALARTION °INSTRUCTIONS. _ 

Only this CT should be used with the TDS- 
SC Surge Counter, other suppliers devices 
may not operate correctly or pose a safety 
hazard. 

These instructions should only be carried 
out by qualified personnel in accordance 
with relevant national electrical and safety 
codes. Hazardous voltage may exist in the 
monitored system. 

TOS-DINLINE 

SURGE COUNTER CONNECTION METHODS' 

TDS-SC 

C1C2 
0 6) 

I 
CT 

I 

LOAD 

Incorrect Method 
Typical connecton way 
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ERICO INSTRIARTION INSTRUCTIONS 

SURGE COUNTER CONNECTION METHODS' 

C1C2 
t mm 

(;=4 TDS Surge 
Suppressor 

TDS-SC 
Surge 
Current lD CT 

LOAD 

Correct Method 1 

*',12=1"0..,V.17! 

C1C2 
mm 

P'`n 

TDS-SC 

Iv) 

-1- 

1Surge 
Current 

f----).13 CT 

LOAD 

' Typical conneclions cnk 

Correct Method 2 
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S R T ICN uN5 7-R Lterl _ TDSDINLINE 
14. TYPICAL DOMESTIC INSTALLATION (from 80A fused supply) 

-TDS140-2S-277 

.', CIXDO 

trirlg, L 

I 

G 
H 

T 
S 

L 

I 

G 

H 

T 
S 

RCD 
ELCB 

GG PP 
0 0 

GG 
P 

0 
P 

0 

in= 
rii =_.- 

31,7-f:,±7i 
,.....,.. rem 

1 601 
Neutral 

RCD Protected 1. loos* 
Neutral Earth 

MEN Link 

I a 
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ERICO 

17. EXTENDED WARRANTY 

x. INSTPLIRTION'''INSTRUCTIONS 

This product has a limited warranty to be free 
from defects in materials and workmanship for a 

period of five (5) years from the date of dispatch 
from the Manufacturer. The Purchaser 
acknowledges that lightning is a natural event 
with statistical variation in behaviour and energy 
levels which may exceed product ratings, and 100 % 
protection is not offered and cannot be provided 
for. Therefore the Manufacturer's liability is 
limited to the repair or replacement of the product 
(at the Manufacturer's sole option) which in its 
judgement has not been abused, misused, 
interfered with by any person not authorised by 
the Manufacturer, or exposed to energy or 
transient levels exceeding the Manufacturer's 
specifications for the product. The product must 
be installed and earthed (where applicable) in 
strict accordance with the Manufacturer's 
specifications and all relevant national Electricity 
and Safety Standards. The Manufacturer and the 

Purchaser mutually acknowledge that the 
product, by its nature, may be subject to 
degradation as a consequence of the number and 
severity of surges and transients that it 
experiences in normal use, and that this warranty 
excludes such gradual or sudden degradation. 
This warranty does not indemnify the Purchaser 
of the product for any consequential claim for 
damages or loss of operations or service or profits. 
Customers should contact their nearest 
manufacturer's agent to obtain a Product Repair 
Authorisation Number prior to making any claim 
under this warranty. This is only a summary of 
the warranty given by the Manufacturer. The full 
text of the warranty is set out in the 
Manufacturer's Conditions of Quotation and Sale. 
The above limited warranty is additional to rights 
which arise in respect of the sale of industrial and 
technical products and services to knowledgable 
buyers under the Australian Trade Practices Act 
1974 as amended. 
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IN STRI.1.PUT ION INSTRUCTIONS 

18. SIX POINT PLAN 

TDS-DINLINE SURGE SUPPRESSORS form 
an important part of the much larger ERICO 
lightning, surge and transient protection 
philosophy (ERICO Lightning Technologies 
"Six Point Plan"). The level of protection and 
the degree of attention dedicated to each of 
the six points wilt require careful 
consideration for each site. The degree of 
protection required is determined by the 
individual site location/exposure with the aid 
of risk management principals. 

For further advice on your protection needs 
please contact your local representative. 

T125-DINLINE 

WrOM.,;. ORFIDERVANZEL 
ERICO LIGHTNINCITECHNOLOGIES 

4 

:V'"g6L.P1`74( 13114VATO \ 
lightning strike 

42 
7 Conduct the strike 

to ground safely 

3 
Dissipate the energy 
through a low ,i)., impedance earth 
system 

-7' 
loops and 

differentials 

Protect equipment 

from surges on 

power lines 

Protect equipment 
from transient: on 

telecommunication 
and signal lines 
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MEW Appendix 26 
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BRISBANE: ITY COUNCIL 
Brist;ahe Waier 
SP103 Heroes Ave Pump Station 

SP 103 OPERATING. AND MAINTENANCE MANUAL 
Part 5: Appendices 

COUtract PW.3007M2/03 
M.& E Eitout & CcimmisSioing. 
SP103 Heroes Ave Pump Stati6n 

Appendix 26:. Hour Run Meter 

Manufacturer: 
Supplier Details: 

Matsushita Electric Works 
MPA Engineering 
3/22-24 Strathwyn Street 
Brendale QLD 4500 
07 3881 0722: 

. 'SP103 O&M Manual Rev: C Date: 05 Oct 05 Page: 27 
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. . I - - For storage 

Please read these instructions before use, for proper operation. 

Please see catalogue for details. 

JO not use in a combustible gas environment. 
LIt may cause an explosion. 

"Before use 

1. Before installing, check the frequency and voltage of the region 

and set the frequency change shah accordingly. 

2. Don't press the reset button with pencil. If the lead of pencil goes inside, 

the hour meter might cause malfunction. 

3 Caning the case and cover, do not use thinner or other organic 

.vents. Such cleaners will dull the surface and can cause cracks. 

4. Prevent operating the time switches under the following conditions 

ambient temperature of less than -10°C or higher than +50°C 

very dusty area 

directly rain/drip exposed area 

very vibratory area 

rnowat;ng 

methcid 

TH13,23,14,24,40,50,63,64 
For measuring energized time of load For measuring operation time of load 

Single phase 

Three phases 

Switch 
(Linked mill doter.) 

-41 Load 

Swat 
HmT.I., j-0 Naea we, d.r.h) 

. Load 

For TH13,23,1 4,24,40,50,63and64, 
make the connection to the accessory 
flat type connecting lug and connect to 
the terminals of the meter. 
(Be sure to use the accessory insulating 

. sleeves for covering the terminals.) 
For TH70, lead terminal shall be 
soldered with soldering iron. 

Power 

Reset input 

Full scale 

Elapsed 

Rotary indicator 
incorporated for 
checking operation 
1 rotation/2min 

(TH13.23,14,24,40,70) 

1 rotation/2s (TH50) 
1 rotation/72s (11163,64) 

h(H) : hour 
m : minute 

'For rki 

1. EMC directive (89/336/EEC) 

TH series hour meter have conformity to the EMC directive as a device itself. 

Conforming norms EN500131.2, EN61000.6-2 

2. Low voltage directive (73/23/EEC) 

The condition described below should be followed in order to satisfy the EN61010-1 conformity. 

Environmental conditions:Overvoltage categories 0. Pollution degree 2, Indoor use 
Ambient temperature/humidity -10 to 50 °C J Max. 85% RH 

Matsushita Electric Works, Ltd. Automation Controls Company 
Head Office: 1048, Kadoma, Kadoma-shi, Osaka 571-8686, Japan 
Telephone: Japan(8I)Osaka(06)6908 -1050 
Facsimile: Japan(81)Osaka(06)6908 -5781 8A1 A83 7000 5 T-3 

Printed in Japan 
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BRISBANE. CITY COUNCIL 
Brisbane Water 
SP103 Heroes Ave Pump Station 

SP 103 OPERATING. AND MAINTENANCE MANUAL 
Part 5: Appendices 

Contract NO:: BW.30079,02/03 
Nt & E Fitout & Commissioing. 
SP103 Heroes Ave Pump Station 

Appendix 27: Flexible Bus Bar 

Manufacturer: Eriflex 
Supplier Details: MPA Engineering 

3/22-24 Strathwyn Street 
Brendale QLD 4500 
07 3.881 0722 

SP103 O&M Manual Rev: C Date: 05 Oct 05 Page: 28 
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.1.1.;11 N R SAL:: SYSTIE M 1.1%. 

:TESTED AND CERTIFIEP. 
INNOVATIVE 

-:-.:tifACE A ND'TI I 

EASY 'TO INSTALL 

80> 4480 A 

!pa AGENCY APPROVALS 
Underwriters Laboratories 
UL Recognized, File No. E125470 
UL Recognized, File No. E220029 
UL Recognized, File No. E198301 

Canadian Standards Association 
CSA Certified, File No. LL 90005 

International 
Electrotechnical Association 
Meets all requirements of IEC 439-1 

Germanischer Lloyd 
Certificate No. 57 085 HH, 
for shipboard use 

Bureau Vertias 
Type Approval certificate No. 
2662/2859/A0/0 (File No. AP/1748) 

CETE APAVE Lyonnaise 
Attestation of Conformity No. 
AF 5 A-MS 94 001 

CE 

eOL4 ning;111 ELECTRICAL 
ardi+ INDUSTRY 

Cable and wire manufacturers 
Transformers. generators and motors 
Engineering companies 
Computer industry 
Panel component producers 
Electrical equipment producers 

CHEMICAL 
INDUSTRIES 

Chlorine electrolysis 
Electroplating 

POWER PLANT 
AND ENERGY RESOURCES 

Electricity 
Gas 
Off shore 
Renewable power 

BASIC 
INDUSTRY 

Steel industry 
Aluminum industry 
paper industry 
Cement industry 
Copper industry 
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MACHINERY 
MANUFACTURING INDUSTRY 

Welding machines 
Electrochemical erosion 

TRANSPORT 
INDUSTRY 

Locomotive industry 
Ship building 
Aircraft industry 
Automotive industry 

2-11 
ERIFLEXe FLEXIBAR 

12-16 
COPPER BRAIDS 

17 
CABLE SLEEVES 

18-19 riamaz: 
SINGLE POLE 

DISTRIBUTION BLOCKS 

20-21 
'14r4 

LOW-VOLTAGE STAND-OFF 
INSULATORS 

22 
DIN RAIL 

23-28 
TECHNICAL SECTION 

CONSTRUO" 
INDUSTR) 

Office buildings 
Industrial plants 
Hospitals 
Airports 
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st file le usb ar 

AN EXCEPTIONAL CONDUCTOR 
ERIFLEX® FLEXIBAR consists of a stack of electrolytic copper laminates protected within durable 

PVC insulation. Internal copper laminates are ,free to slide within the insulation, offering unlimited 

twisting and bending possibilities for panelboard assembly. Terminals are created by strippihg 

the insulation and punching the laminates;,:the cost of lugs and associated labor is eliminated. 

ERIFLEX° FLEXI8AR'is.the modern and cost;effective alternative for electrical connections in;;:, 

switchboards and control panels. 

THE MOST VERSATLE OF FLEXIBLE BUSBARS 
The extreme flexibility which characterizes ERIFLEX FLEXIBAR is obtained by ERICO's exclusive 

manufacturing process, which results in: 

- Laminations being centralized and free to slide within the sleeve 

- Consistent insulation thickness over the whole surface with fused corners 

ERlFLEr FLEXIBAR is formed 
with multiple layers of thin, 

tinplated or plain electrolytic 

copper. 

ERIFLEr FLEXIBAR 

connections are made 

by punching directly 

through the laminates. 
No lugs to purchase, 
installation is simpler 
and faster and faulty 
connection problems 

are eliminated. 

The PVC insulation is a high 
resistance vinyl compound, 
self-extinguishing per UL 1581 

Easily formed, ERIFLEr FLEXIBAR 

improves assembly flexibility and 
aesthetics of panels. 

Traceability code 

CE sP SU 
ERIFLEX' 2 \Ammer ico.com 
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kf. 

Specific Advantages 
SPACE /WEIGHT SAVINGS 
- Requires less installation space 

when compared to cable 
- Reduces the length and number 

of conductors 
Insulation allows for closer 
spacing than traditional busbar 
designs. 

TIME SAVINGS 
- Eliminates cost and installation 

of lugs 
- Reduces inventorosts 

IMPROVES RELIABILITY 
- ERIFLEX FLEXIBAR is terminated 

like a busbar so connections 
operate at a lower temperature. 

AESTHETICS 
- Improves design flexibility 

EASE OF INSTALLATION 
- Installation is facilitated through 

the ease of bending and shaping I 

even large sizes.- 

Volume 
-25% 

FLEXIBAR 

-30% 

FLEXIBAR 

-40% 

FLEXIBAR E=11 

Time saving 
and efficiency 

Manual'Shear 

Hydraulic Shear 

Applications 
All types of connections on low voltage ,industrial 
power distribution and control. 

Alternative to large and small cables. 
Alternative to rigid busbar sets. 

Connections between a main busbar and distribution 
equipment (contactors, circuit-breakers, switches...). 
Connections between a transformer and a bus-duct. 
Connections between a bus-duct and an electrical 
cabinet. 
Expansion joints. 

.,A111111:0111 
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VEleCtr6 I r'Ci:cri'd 

High resistance vinyl compound 
insulation: 

IgngthjiciD:1370°/.0. 

'0'>;:-working temperature' 
- Thickness: 2 mm ± 0.2 

Self-extinguishing: UL 94. VO:.: 
A Dielectric strength: 2010://mm- 

SELECTION OF ERIFLEX FLEXIBAR ACCORDING TO THE INTERNAL TEMPERATURE OF THE PANEL 

Temperature rise of conductor = T2 . Ti = 0 T 1 °C1 

Ei.: FOi-icurreht of 650A, with 
Ambient . T1..=.40°C .- T2 = 90°C 
Ternpeotuie 

y.,AT 40 = 50°- K 

x In the 50°C column, find the closest current value to 650A. 

FLEXIBAR 5 x 32 x 1 - 505516 - 160 mm' - 671 

< 400 Amps @ Delta T = 50 C 

With Ti max = 

Inks ,1 - Select FLEXIBAR according to the terminal width of the 
tempeietwe Temperature of equipment being connected. 

, e panel (Ti) conductdes 

e; 

Aumber 

Len r-,,r1 

glePiliai 
'2,* -*''''. ,;P"1, 4' WO' ' ,4' 

.*.4.. 

1.;,::(.=.;,,,,,, 

''' 

N 1 

....41. 
blatediAinpaci 

4a-0,*:tyrr',.t- 
empRise of,r 

' . ' - ' ''''ettrigt;:lit 

. 
. 

:- 

escritition. 

, 

urren 

Coeffreibit .. , . . . 

7. 

. , - 
, ,---.4*.1- 4. - ,, 

:,:i1U. irkWeA3,:fiiirbQ301WP501Cig,'.4.101Cikt 
s 

61.,4=iff rif4%* AAPir?11611 
505051 
505053 
505059 
505054 
505052 
505501 
505055 
505506 
505060 
505502 
505056 

2 

2 
2 

2 

2 

3 
2 

3 
2 

3 

2 

3 
3 
2 

6 . 

6 
2 

4 
2 

9 
3 
6 

9 
13 

15.5 
13 
9 

20 
15.5 
24 
9 
20 

15.5 

0.8 
0.5 
0.8 
0.5 
0.8 

1 

0.8 
1 

0.8 
1 

0.8 

126 
128 
152 
188 
192 
211 
223 - 

244 
251 
263 
282 

167 - 

169 
201 
249 
255 
279 
295 
323 
332 
347 
374 , 

201 
203 
241 
299 
305 
334 
354 
388 
398 
416 
448 

FLEXIBAR 2MTC 3 x 9 x 0.8 
FLEXIBAR 2MTC 3 x 13 x 0.5 
FLEXIBAR 2MTC 2 x 15.5 x 0.8 
FLEXIBAR 2MTC 6 x 13 x 0.5 
FLEXIBAR 2MTC 6 x 9 x 0.8 
FLEXIBAR 3MTC 2 x 20 x 1 

FLEXIBAR 2MTC 4 x 15.5 x 0.8 
FLEXIBAR 3MTC 2 x 24 x 1 

FLEXIBAR 2MTC 9 x 9 x 0.8 
FLEXIBAR 3MTC 3 x 20 x 1 

FLEXIBAR 2MTC 6'x 15.5 x 0.8 

1.72 
1.72 

. 1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 

2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 

400 < Am acity < 800 A @ Delta T = 50 C 

. ' 
, Past' 

- Number 
i.,--. 7i'.53., ,+& 

C^Prc.',5- 

EY 
ToiiirarticF."77 

-,, -,n1,,,,-, 

,.',.:-.- .,,,. 

fl- . 

late aci 

et , Ise o 
.....- 

.7% 

I., 

atcri on 

Gag 
pe en icli 

,..:-,:411:47,, = 

Al`,i5 'Kim; iiiii ;30°A;$ 2:;50?Ci.:: ,!-:70!C iffrarille1;:,',--3,in'PaTallblei 
505507 3 3 24 1 304 402 482 FLEXIBAR 3MTC 3 x 24 x 1 1.72 2.25 
505503 3 4 20 1 308 408 489 FLEXIBAR 3MTC 4 x 20 x 1 1.72 2.25 
505513 3 2 32 1 311 411 493 FLEXIBAR 3MTC 2 x 32 x 1 1.72 2.25 
505504 3 5 20 1 351 464 556 FLEXIBAR 3MTC 5 x 20 x 1 1.72 2.25 
505508 3 4 24 1 356 472 565 FLEXIBAR 3MTC 4 x 24 x 1 1.72 2.25 
505520 3 2 40 1 376 497 596 FLEXIBAR 3MTC 2 x 40 x 1 1.72 2.25 
505514 3 3 32 1 385 510 611 FLEXIBAR 3MTC 3 x 32 x 1 1.72 2.25 
505057 2 10 15.5 0.8 387 512 613 FLEXIBAR 3MTC 10 x 15.5 x 0.8 1.72 2.25 
505505 3 6 20 1 390 516 618 FLEXIBAR 3MTC 6 x 20 x 1 1.72 2.25 
505509 3 5 24 1 403 534 640 FLEXIBAR 3MTC 5 x 24 x 1 1.72 2.25 
505510 3 6 24 1 448 592 710 FLEXIBAR 3MTC 6 x 24 x 1 1.72 2.25 
505515 3 4 32 1 449 594 712 FLEXIBAR 3MTC 4 x 32 x 1 1.72 2.25 
505521 3 3 40 1 464 614 736 FLEXIBAR 3MTC 3 x 40 x 1 1.72 2.25 
505516 3 5 32 1 507 671 804 FLEXIBAR 3MTC 5 x 32 x 1 1.72 2.25 
50551 1 3 8 24 1 531 702 841 FLEXIBAR 3MTC 8 x 24 x 1 1.72 2.25 
505553 3 10 20 1 532 704 844 FLEXIBAR 3MTC 10 x 20 x 1 1.72 2.25 
505522 3 4 40 1 541 715 857 FLEXIBAR 3MTC 4 x 40 x 1 1.72 2.25 
505517 3 6 32 1 561 742 889 FLEXIBAR 3MTC 3 x 32 x 1 1.72 2.25 
505527 3 3 50 1 562 743 891 FLEXIBAR 3MTC 3 x 50 x 1 1.72 2.25 

ERIFLEX 4 wwwerico.com 
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800 < Ampacity < 1200 A @ Delta T = 50 C 

p 

s t. Part 
umker 

Length 

4 

0171i3OSJ ti on 
- 

-',i-5,: ' " .1AC' 

't 7,4,4 
tratediAmpaci 
471.1.-.-a.k.4.:,. 
es1RARI 
Z.:. 

q't7T4,4,,,'... t 
rwkaz 

se .o 
' IA FOS 21 4 k .5; 

1.^, I ' 
-';) 

escription 
'11,' lo, -, 4 

' 
vca.t.d: 
.,yr,rent 

,.,.e g..?.=4, 

Oefficien, 
:1-11,,'' 

N kihrif!i:B'riim 30.',Vi .q.:50:te-R Ut:101.02 2fiii7Parallell ;31fi'Raiiltelit 
505512 3 10 24 1 606 802 961 FLEXIBAR 3MTC 10 x 24 x 1 1.72 2.25.. 
505523 3 5 40 1 -608.. ..804 964 FLEXIBAR 3MTC 5 x 40.x 1 . - 1.72 . 2.25,-..:. -. 

505528 3 4 50 1 651 861 1032 FLEXIBAR 3MTC 4 x 50 x 1 1.72 2.25 . 

505518 3 8 32 1 657 869 1042 FLEXIBAR 3MTC 8 x 32 x 1 1.72 2.25 - 

505524 3 6 40 1 669 885 1061 FLEXIBAR 3MTC 6 x 40 x 1 1.72 2.25 
505533 3 3 63 1 687 907 1088 FLEXIBAR 3MTC 3 x 63 x 1 1.65 2.12 
505529 3 5 50 1 730 965 1157 FLEXIBAR 3MTC 5 x 50 x 1 1.72 2.25 
505551 3 6 45 1 736 973 1167 FLEXIBAR 3MTC 6 x 45 x 1 1.72 2.25 
505519 3 10' 32 1 745 986 1182 FLEXIBAR 3MTC 10 x 32 x 1 1.72 2.25 
505525 3 8 40 1 786' 1039 1246 FLEXIBAR 3MTC 8 x 40 x 1 1.72 2.25'' 
505534 3 4 63 1 792 1046 1255 FLEXIBAR 3MTC 4 x 63 x 1 1.65 2.12 
505530 3. 6 50 1 , 802 1061 1272 FLEXIBAR 3MTC 6 x50 x 1 ... 1.72 

. - 

.. 2.25. 
505539 3 '., 3. . 80 1 :.-;844- 

'',S51 
.1115- 1337::.i FLEXIBAR 3MTC 3 X 80 x 1. ,k1.:65 - - 2.12 ... 

505552 3 8 45 1 1128 1353 : FLEXIBAR 3MTC 8 x 45 x 1' , .1'.72 '2.25 
505526 3 10 40 1 879 1162 1393 FLEXIBAR 3MTC 10 x 40 x 1 1.72 2.25 
505535 3 5 63 1 883 1167 1399 FLEXIBAR 3MTC 5 x 63 x 1 1.65 2.12 

1200 < Ampacity < 1600 A @ Delta T = 50 C 

t-, 
., arr. 1.,.,,,,mt 

i,Numker 

u 
um, 

ConifibutiOli f- ' 

-4- 

--),-,,-_:- -,- 
ibtentfipkjt 

, 27.:117; .,.- 
emp',13,Lse,p 

-r, 

m.-.. escr) tion. 
' 

. 

Curren 
.....-4,..e.., 

deffi CI en -- 
;24,74Ts",, 

- .`,.]::gN11,a-4 :Alfrift ;El:ail .,-,',3aciLl ';c5 0; c:ii :::tvot. elz 
.. 

44101.41.103-- giiIPAII01,14 
505531 3 8 50 1 927 1226 1469 FLEXIBAR 3MTC 8 x 50 x 1 1.72 2.25 
505536 3 6 63 1 966 1276 1530 FLEXIBAR 3MTC 6 x 63 x 1 1.65 2.12 
505540 3 4 80 1 970 1282 1538 FLEXIBAR 3MTC 4 x 80 x 1 1.65 2.12 
505532 3 10 50 1 1040 1375 1648 FLEXIBAR 3MTC 10 x 50 x 1 1.72 2.25 
505541 3 5 80 1 1077 1423 1706 FLEXIBAR 3MTC 5 x 80 x 1 1.65 2.12 
505537 3 8 63 1 1108 1464 1756 FLEXIBAR 3MTC 8 x 63 x 1 1.65 2.12 
505045 2 4 100 1 1172 1548 1856 FLEXIBAR 2MTC 4 x 100 x 1 1.60 2.02 
505542 3 6 80 1 1172 1549 1858 FLEXIBAR 3MTC 6 x 80 x 1 1.65 2.12 

1600 < Ampacity < 2000 A @ Delta T = 50 C 

Part' 
,,... - , n- e 

04E1577 
4ra e Ampacity' 

- ,-,..- ,7,,.- 

em Ise-o 

' 'f ..., 

estriptiorr 

urren 

oefficien 

- 

'AINluifiber N 
. 

w cis .,0,1, .31, 

A 5''' Wiiiiii,! :ft1:::30;C14 1:7i.501-CA: r410,10:t, - .41KROTAler, 0 *PRA MO 
505538 3 10 63 1 1232 1628 1953 FLEXIBAR 3MTC 10 x 63 x 1 1.65 2.12 
505046 2 5 100 1 1301 1719 2062 FLEXIBAR 2MTC 5 x 100 x 1 1.60 2.02 
505543 3 8 80 1 1341 1773 2126 FLEXIBAR 3MTC 8 x 80 x 1 1.65 2.12 
505047 2 6 100 1 1414 1869 2241 FLEXIBAR 2MTC 6 x 100 x 1 1.60 2.02 
505547 3 6 100 1 1414 1869 2241 FLEXIBAR 3MTC 6 x 100 x 1 1.60 2.02 
505544 3 10 80 1 1484 1960 2351 FLEXIBAR 3MTC 10 x 80 x 1 1.65 2.12 

2000 < Ampacity < 2706 A @ Delta T = 50 C 

`ilt'inibe 
'Length 

Yriii:n%IiroiiT7 

, -, g:inp:Rise-fi 
- -..::-. ' 

0 

escri lion 
Current" urrent 
L.4.1" 

oeffiRent- 
--:s...rk 

3-?<-=-,'%_,;,A,, ,5-1,:ti,... -,,..,7-,:.--:,,..,.;.....p, 

',:, "; N r; A iiiiiii :Bine; :V30°V. :'50°Ci? Z:VC-;,: _IR, ;', ikeo-takt ;:t3triP,OrallOW 
505048 2 8 100 1 1598 2111 2532 FLEXIBAR 2MTC 8 x 100 x 1 1.60 2.02 
505548 3 8 100 1 1598 21 11 2532 FLEXIBAR 3MTC 8 x 100 x 1 1.60 2.02 
505049 2 10 100 1 1765 2332 2797 FLEXIBAR 2MTC 10x 100 x 1 1.60 2.02 
505549 3 10 100 1 1765 2332 2797 FLEXIBAR 3MTC 10 x 100 x 1 1.60 2.02 
505050 2 12 100 1 1920 2537 3043 FLEXIBAR 2MTC 12 x 100 x 1 1.60 2.02 
505550 3 12 100 1 1920 2537 3043 FLEXIBAR 3MTC 12 x 100 x 1 1.60 2.02 
505061 2 10 120 1 2049 2706 3246 FLEXIBAR 2MTC 10 x 120 x 1 1.49 1.95 
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 fl!);. 

ELIABLE 

MESAVING 

STHETICALLY.PLEASI 

.FFEBING5FACE AND 

'WHAT IS THE VOLTAGE RATING FOR ERIFLEV-FLEXIBAR? 
Maximum Continuous Voltage: 1000 volts AC. . 

ERIELEV FLEX1BAR. is UL recognized for 600 volts rriakirnurn5 
E125470 . .s.;. 

ERIFLEX' FLEXIBAR is CSA certified for a maximum of 1000 volts. 
LL9000S 

ERIFLEX® -FLEXIBAR 2M ERIFLEX® :FLEXIBAR 3M' 
TINNED-COPPER 

Length 2 meters 

'tarm. 

Length 2 7;fft' 

TINNED COPPER 
Length 3 meters 

DESCRIPTION DESCRIPTION 
-riPV'R 

505051 FLEXIBAR 2MTC 3X9X0.8 0.95 505501 FLEXIBAR 3MTC 2X20X1 3.47 505551 FLEXIBAR 3MTC 6X45X1 18.15 

505052 FLEXIBAR 2MTC 6X9X0.8 1.79 505502 FLEXIBAR 3M1C 3X20X1 4.92 505552 FLEXIBAR 3MTC 8X45X1 23.52 

505060 FLEXIBAR 2MTC 9X9X0.8 2.62 505503 FLEXIBAR 3MTC 4)(20X1 5.88 505527 FLEXIBAR 3MTC 3X50X1 11.13 

505053 FLEXIBAR 2MTC 3X13X0.5 1.00 505504 FLEXIBAR 3MTC 5X20X1 1.11 505528 FLEXIBAR 3MTC 4X50X1 14.11 

505054 FLEXIBAR 2MTC 6X13X0.5 1.74 505505 FLEX'S)* 3MTC 6X20X1 8.33 505529 FLEXIBAR 3M1C 5X50X1 17.09 

505055 FLEXIBAR 2MTC 4X15.5X0.8 2.25 505553 FLEXIBAR 3MTC 10X2OX 13.16 505530 FLEXIBAR 3MTC 6X50X1 20.08 

505056 FLEXIBAR 2MTC 6X15.5X0.8 3.31 505506 FLEXIBAR 3MTC 2)(24X1 4.1 505531 FLEXIBAR 3MTC 8X50X1 26.04 

505057 FLEXIBAR 2MTC 10X15.5X0.8 5.52 505507 FLEXIBAR 3MTC 3X24X1 5.56 505532 FLEXIBAR 3MTC 10X50X1 32.01 

505059 FLEXIBAR 2MTC 2X15.5X0.8 1.12 505508 FLEXIBAR 3MTC 4X24X1 6.99 505533 FLEXIBAR 3MTC 3X63X1 15.04 

505045 FLEXIBAR 2MTC. 4X100X1 18.54 505509 FLEXIBAR 3MTC 5X24X1 8.44 505534 FLEXIBAR 3MTC 4X63X1 17.68 

505046 FLEXIBAR 2MTC 5X100X1 22.49 505510 FLEXIBAR 3M1C 6X24X1 9.9 505535 FLEXIBAR 3MTC 5X63X1 21.43 

505047 FLEXIBAR 2MTC 6X100X1 26.43 505511 FLEXIBAR 3M1C 8X24X1 12.81 505536 FLEXIBAR 3MTC 6X63X1 25.18 

505048 FLEXIBAR 2MTC 8X100X1 34.33 505512 FLEXIBAR 3MTC 10X24X 1S.7 505537 FLEXIBAR 3MTC 8X63X1 32.65 

505049 FLEXIBAR 2MTC 10X100X1 42.24 505513 FLEXIBAR 3MTC 2X32X1 5.34 505538 FLEXIBAR 3MTC 10X63X1 40.15 

505050 FLEXIBAR 2MTC 12X100X1 50.13 505514 FLEXIBAR 3M1C 3X32X1 7.28 505539 FLEXIBAR Da( 3X80X1 17.57 

505061 FLEXIBAR 2MTC 10X120X1 50.13 505515 FLEXIBAR 3MTC 4X32X1 9.19 505540 FLEXIBAR 3MTC 4X80X1 22.33 

505516 FLEXIBAR 3MTC 5X32X1 11.11 505541 FLEXIBAR 3MTC SX80X1 27.07 

505517 REX18AR 3MTC 6)(32X1 13.03 505542 EU:08AR 3MTC 6X80X1 31.81 

AGENCY APPROVALS 505518 FLEXIBAR 3MTC 8)(32X1 16.81 505543 FLEXIBAR 3MTC 8X80X1 41.31 

505519 REX1BAR 3MTC 10X32X 20.12 505544 FLEXIBAR 3MTC 10X80X1 50.82 
Underwriters Laboratories 
UL Recognized, File No. E 125470 505520 FLEXIBAR 3MTC 2X40X1 6.59 505547 FLEXIBAR 3MTC EX1OOXI 39.65 

Canadian Standards Association 505521 FLEXIBAR 3MTC 3X40X1 8.99 505548 FLEXIBAR 3111C 8X100X1 51.5 

CSA Certified, File No. LL 90005 505522 FLEXIBAR 3MTC 4X40X1 11.38 505549 FLEXIBAR 3MTC 10X100X1 63.36 

International Electrotechnical Association 505523 FLEXIBAR 3MTC 5X40X1 13.78 505550 FLEXIBAR 3MTC 12x100Xi 75.2 

Meets all requirements of IEC 439-1 505524 FLEXIBAR 3MTC 6X40X1 16.16 

Germanischer Lloyd 505525 REAM 314TC 8X40X1 20.94 

Certificate No. 57 085 HH, for shipboard use 505526 FLEXIBAR 3MTC 10X40X1 25.73 

Bureau Vertias 
Type Approval certificate No. 2662/2859/A0/0 (File No. AP/1748) 

CETE APAVE Lyonnaise 
Attestation of Conformity No. AF 5 A-MS 94 001 

ERIFLEX' 6 www.erico.com 
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-ERICO' can provideItirefdrffed ERIFLEX'tFaXIBAR'COnfiguratiOns.tb 
your drawing specification. ERIFLEX" FLEXIBAR can be cut, punched, 
twisted or bent to address your most challenging panelboard designs 
and production scheduling requirements. Give ERICO your low 
voltage connection-challenges!. 

'ANL:SWOT :',Mr.i.1E,EIN). 

i-ZMISILIZE3Mt. 
_ .11EMEMZ,MM-MVL 
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1131,t 

3 INSTAL ttRFP71Vc:.'r-447)''r. 

oviDES SUPPORT 

SFOR PROPE 

UFS KIT 
ERIFLEX® FLEXIBAR- 
SUPPORT 
Assembly comprised of a2 m aluminum 
section and 24 retaining blocks made of 
glass-reinforced halogen-free polyamide. 

Possible to make up 3 supports, 25.06 
inches long each for 4 ERIFLEX" FLEXIBAR 

Recommended distance between 
supports:16 inches max. 

0.8r/21mm 
hi& 0.75719mm Pd. 7.1&..1. 

2 -10mn-`,. _....6%-...-_ __,000011111....zo.. .92"/48,8mm 11111 

15-400mm 
-----'----<PA 0.59 .411114,001* 

15. .....1,0" 
1.18"/30mm 

0.95'124mm 

DESCRIPTION 

553590 I UFS Kit I 1 

I 
5.07 

FS 
ERIFLEX® FLEXIBAR 
SPACER CLAMP 

Ensures correct support for ERIFLEX4 

FLEXIBAR in parallel, without damage 
to the insulation. 
Ensures correct space for optimum cooling. 
UL 67 IEC 439 

553550 

553560 

553570 

553580 

0 7mm 

FS 40/63 FI 

FS 80/100 

DESC1)1P1141 

15 24 

FS 32 

FS 40-63 

FS 80-100 

24 mm 

=< 32 mm 

69 and 63 rim 

80/100 MM 

2.08 

2.08 

3.74 

5.51 

1.18 

1.49 

5.9 

7.87 

0.03 

0.04 

2.2 

5.51 

"RFS 
REINFORCED ERIFLEX® 
FLEXIBAR SUPPORT 

Allows up to 8 ERIFLEX° FLEXIBAR'in parallel. 
Easy mounting in the panel. 
Recommended distance between supports: 
16 inches. 

9 8.26" 
210 mm 

553370 

553380 

ERIFLEX 8 www.erico.com 
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;:SPACE SAVING 

::p,sy.CONNECTION METHOD 

FC. 
ERIFLEX® FLEXIBAR CLAMP 

Clamping capacity: 0.79 inches 

2 zinc plated steel plates complete with 
M8 screws. 

Clamping Capacity = 0 79" inches (20mm) 

TFTErri Torque 

5530201 FC 50 x 24 2 20 2412.32 

i 

5530301 

1 

FC 50x 32 2 32 1.32 

5530401 IC 50 x 40 2 40 2.32 

5530501 FC 80x 24 3.18 2(.).24 3.5 

5530631 K 80 x 32 3.18 32 3.5 

1.- 
5530101 1.1. it x 50 3.18 50 

5687001 10 1001 32 191 32 4.29 

5681301 FC 120 x 32 4.4 32 503 

1.42 2.95 

1.73 

2.05 

1.42 

2.91 

295 

4.13 

1.13 4.13 

2.44 4.13 

1.13 4.92 

1.13 4.92 

2.05 MO 

2.36 

2.63 

2.05 

2.36 

3.01 

1.36 

2.36 

MS 

M8 

M8 

518 

M 

M3 

MS 

1.37 

1.37 

7.31 

7.31 

1.31 

1.31 

7.31 

1.37 

3 

3 

3 

3 

3 

3 

3 

3 

0.1 

0.8 

0.91 

0.95 

1.08 

1.41 

1.47 

1.61 

BC 
RIBBED-STEEL BUSBAR CLAMP 

Clamping capacity: 0.79 inches 

2 ribbed zinc-plated hardened-steel plates 
complete with screws. 

UL67 recognized 

Clamping Capacity = 0.79 ' inches 20mm) 

jevg,4925, 
adz 

553200 BC 30 2.2 1.65 1.31 M6 5.16 5.16 8 0.68 

553210 BC 40 2.6 2.05 1.17 M6 5.16 5.16 8 0.81 

553220 BC 50 3.26 2.52 2.16 M8 14.75 14.75 8 1.3 

553230 BC 63 3.66 2.91 2.55 M8 14.75 14.75 4 1.63 

553250 BC 80 4.64 3.78 3.34 M10 29.5 29.5 4 2.6 

553260 BC 100 5.67 4.64 4.21 Mi0 29.5 29.5 4 3.79 

HCBC. 
HIGH CURRENT BUSBAR 
CLAMP 

Clamping capacity: 1.58 inches 
This modular busbar clamp is designed 
with non-magnetic materials for high 
current connections between ER1FLEX 
FLEXIBAR and rigid busbars such as 
transformer terminals. 
Its mechanical design assures rigidity 
and even contact pressure. 

3 mm 

553100 

553110 

553120 

1.85 

2.03 

2.2 
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1EX "' 
,11./.41;.,":,.: 

. , . 

MFC 
ERIFLEX FLEXIBAR 
SHEARING 

Cuts quickly and accurately . 

without burrs or deformation 
Cuts with the insulation on - without any 
damage 
Cost effective 
Graduated endstop 
Overall dimensions : L 6.7 x H 10.63 x 

D 17.87 inches / Lever 18.11 inches 
WARNING: Cutting solid bar will damage the tool. 

Spare blade MFCB. 

559170 MFC 

559120 i MFCB 

7.72 

FT KIT 
ERIFLEX FLEXIBAR 
WORKBENCH 
Essential for the optimum use of ERIFLEX' 
FLEXIBAR 

A complete set of useful hand tools for 
ERIFLEX' FLEXIBAR that is easy to use, and 
makes cutting, stripping, bending and 
twisting even easier. 

Delivered with a dear illustrated 
instruction sheet. 

MFS 
ERIFLEX' FLEXIBAR 
STRIPPING TOOL 

Cuts all 4 faces of the insulation in a single 
operation without marking the copper. 

Length 8.66 inches / Width 3.94 inches 
Height 9.84 inches 

559100 MFS 

559110 SPARE BLADE SET MFS-B 

559050 STRIFFING KNIFE SOK 

559060 SOK SPARE BLADE SOK 

17.64 

2.2 

0.136 

0.0044 

MFB/MF 
BENDING AND 

'TWISTING TOOL 
ERIFLEX FLEXIBAR Bending Tool 
- Saw guide included 
- L 6.69 x D 5.9 x H 8.66 inches 

ERIFLEX' FLEXIBAR Twisting Tool 
- To be used with the previous bending tool 
- L 22.05 x D 10.63 x H 2.75 inches 

559150 

559160 

BENDING TOOL MFB 

TWISTING TOOL MFT 

ERIFLEX 10 www.erico.com 
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FTPS 
ELECTRO-HYDRAULIC PUMP 

Strong light-weight construction 
Working pressure: 700'bar - 10 150 PS0: 
Suppli:Voltage: 1 15V ';'0,37 kW 
Capacity: 0.3 limn to 700 bar 
Punching capacity 0 14 mm 
10 mm thick, approx. 10 seconds 

Dimensions: L 9.84 x D 9.84 x H 14.96 inches 

DfSCRIpTION 

530001 I FTPS 

560031 I FDPT 

40.78 

4.41 

HFST 
HYDRAULIC SHEARING TOOL 

Cuts quickly and accurately without burrs 
or deformation 
Overall dimensions: 
L 7.28x ID 7.09 x H 8.27 inches 

To be used with electro-hydraulic Part No. 530001 

WARNING: cutting solid bar will damage the tool. 

Shearing tool guide HFST-B. Spare blade HFST-C. 

Shearing tool ruler HFST-R 

< 

'1X,50ZIPT10N/K 

559010 81ST 

559020 HFST-F3 

559040 HFST{ 

558990 HFST-R 

FPT 
COMPLETE KIT 

77.16 

2.2 

2.2 

22.04 

Includes hydraulic pump, punch ng head, 
flexible hose, 5 die sets and 2 election stops. 

P 

560001 I FTP KIT I I 114.64 

FPTB 
PUNCHING HEAD 

Delivers 67440 Lbs at 10150 psi 

Important: special die-sets must 
be used for copper. 
Stops included 
Can punch solid bars up to 10 mm 
Dimensions : L 1 1.81 x D 10.23 x H 15.75 in. 

0514 

510 

SET OF 5 DIES AND 2 EJECTION STOPS 
0 6.5 mm + 8.5 mm with ejection stop 

0 11 mm + 12.5 mm + 0 14 mm with ejection stop 

5600401 FPTT I 1 I 2.2 

DIE SETS 
Pz 

DES011PIION 

560060 FPTP 6.5 0.26 1.98 

560070 FPTP 8.5 0.33 1.98 

560090 FPTP 11 0.43 1.98 

560100 FPTP 12.5 0.49 1.98 

560110 FPTP 14 0.55 1.98 

EJECTION STOPS 

SCRIPPON 

560120 

560130 

FITS 8.5 

FPTE 14 

0.26 and 0.33 

0.43-0.49-0.55 

1 

1 

0.2 

0.2 

Multi-diameter, multi- 
distance between centers. 
This guide facilitates the 
drilling of one or more, holes 
of various diameters at 
different distances between 
centers. 

FLEXIDRILL R 
DRILL GUIDE 
Length 250 Width 300 Height 150 
Drill guide inserts for 6,5 -8,5- 10.5 -12,5 
diameters. 

5586001 FLEXIDRILL R 

1 

9,5 

STANDARD 
DRILL GUIDE 
Neat and inexpensive drill guide for correct 
drilling of laminations. To be used in a vice. 

Prime 
Na 0 e,,-, t..,.. 

:0; 
.4.-0* IF ,tb 

558650 ED 9 M4 9 2.08 M4 1 0,4 

558660 FD 13 MS 13 2.08 M5 1 0,4 

558670 FD 15,5 M6 15,5 3.74 M6 I 0,4 

558680 FD 15,5 MO 15,5 5.51 M8 1 0,4 

558690 FD 20 M6 20 2.08 1.18 1 0,4 

558700 ED 20 M8 20 2.08 1.49 1 0,4 

558710 ED 20 MI0 20 3.74 5.9 1 0,4 

558800 ED 24 M6 24 5.51 7.87 1 0,4 

558810 FD 24 M8 24 2.08 1.18 1 0,4 

558820 ED 24 MIT 24 2.08 1.49 1 0,4 

558830 ED 24 M12 24 3.74 5.9 1 0,6 

558840 ED 32 MIO 32 5.51 7.87 1 0,6 

558850 ED 32 M12 32 2.08 1.18 I 0,6 

558860 FD 40 M12 40 2.08 1.49 I 0,6 

558870 ED 50 M12 50 3.74 5.9 1 0,7 

558880 FD63602 63 5.51 7.87 1 

558890 FD 80/100 80/100 3.74 5.9 
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BRISBANE CITY COUNCIL 
Brisbane Water 
SP103 Heroes Ave PuMp Station 

Appendix 28: 

Manufacturer: 
Supplier Details: 

SP 103 OPERATING AND MAINTENANCE MANUAL 
Part 5: Appendices 

C191HM Powermeter 

Satec 
MPA Engineering 
3/22-24 Strathwyn Street 
Brendale QLD 4500 
07 388.1.0722 

Contract No:f BW.30079:-0/03 
M & BFitou.f & CommisSioing 
SP103 Heroes Ave Pump Station 

SP103 O&M Manual Rev: C Date: 05 Oct 05 Page: 29 
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SERIES C191HM POWERMETERS 

COMMUNICATIONS 

Modbus Communications Protocol 

REFERENCE GUIDE 
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C191HM Poermeter & 
Harmonic Manager 

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

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

Failure to install, set up or operate the instrument according to the instructions 
herein will void the warranty. 

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

NOTE 

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

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

4:0.01n._,MIESIEWMAMMMV 
Please read the instructions this manual before performing installation, 
and take note of the following precautions: 

c° Ensure that all incoming AC power and other power sources are 
turned OFF before performing any work on the instrument. Failure to 
do so may result in serious or even fatal iniury and/or equipment 
damage. 

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

co- Under no circumstances should the instrument be connected to a 

power source if it is damaged. 

(°.- To prevent potential fire or shock hazard, do not expose the 
instrument to rain or moisture. 
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co" The secondary of an external current transformer must never be allowed 
to be open circuit when the primary is energized. An open circuit can cause 
high voltages, possibly resulting in equipment damage, fire and even 
serious or fatal iniury. Ensure that the current transformer wiring is made 
through shorting switches and is secured using an external strain relief to 
reduce mechanical strain on the screw terminals, if necessary. 

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

DO NOT open the instrument under any circumstances. 

Modbus is a trademark of Modicon, Inc. 

7. :>44 

,'..carry og'circuits 
present oh input. 
seriousor even fa 
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L 

L- 

TYPICAL INSTALLATION 

LINE 1(A) 0 

LINE 2(8) 0 

LINE 3(C) 

N 

Wiring Mode 4LL3 (see Section 2.2.4 for full instructions) 

L 

L 

K LOAD 

SW1 

1A (Ertl) 
RS-485 

LOAD 

24V 

noun 

Shoding 
Switches 

Er 
LI 

Powerrneter 
-;r1 

UP TO 31 
DEVICES 

ANALOG OUTPUT 

0,3 

VN 
0 

12-o 

-G 
13 

.0 
RELAYS 

1 2 3 4 5 1 7 ° 
7m6 

LOAD 

F415 

IN 
120- 
230V AC 

1 I 
120- 
230V AC 

0 

N 
120- 
230V AC 

LINE AC 

N 

A 

imirs 

iv 
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SETUP (see Chapter 4 for full instructions) 

Setups can be performed directly on the front panel 
or via PComTest communication software. 

Press 
Press 

Press 

Press 

Press 
Press 

S44,97; 

inEct_OA 

4 CHG 4 
to activate middle window. 

fi 11 to scroll to desired option. 

o activate lower window. 

ii 11 to scroll to desired value. 

to save selected value. 

kfAIIT..14 

SELECT 

:leittElg 

Basic and Communications Default Setups 

menu 

option 

value 

menu 

option 

value 

t, 

... ;,:"1,:-'1,,;Ft,, 

. 

pttY-t 

Vz1,fg.t::,,::,: 

Fst{ 3. 5 

hi: : ,-;4:::...:,,,,i,;',. 

ConF Wring mode 4Ln3 4-wire Wye using 3 PTs (3 element), line to 
neutral voltage readings 

Pt PT ratio 1.0 The phase potential transformer ratio 

Ct CT primary current 5 The primary rating of the phase current 
transformer, A 

d.P Power demand 
period 

15 The length of the demand period for power 
demand calculations, in minutes. E = external 
synchronization 0 

n.dp Number of power 
demand periods 

1 The number of demand periods to be averaged 
for sliding window demands 
1 = block interval demand calculation 

A.dP AmpereNolt 
. demand period 

900 The length of the demand period for 
volt/ampere demand calculations, in seconds 
0 = measuring peak current 

buF Averaging buffer 
size 

8 The number of measurements for RMS sliding 
averaging 

rSt Reset 
enable/disable 

diS Protects all reset functions, both via the front 
panel or communications. 

Freq Nominal frequency 50/, 60 The nominal power utility frequency, Hz 

LoAd Maximum demand 
load current 

0 The maximum demand load current used in 

TDD calculations (0 = CT primary current) 

Prot Communications 
protocol 

ASCII ASCII protocol 

Addr Address 0 (ASCII) Powermeter address 

bAud Baud rate 9600 9600 bps 

dAtA Data format 8n 8 bits, no parity 

CPtb ASCII compatibility 
mode 

diS Disables ASCII compatibility mode (For more 
information, see ASCII Communications 
Protocol Reference Guide) 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 297 of 563



Chapter 1 Introduction 

1.1 About This Manual 
This manual is intended for the user of the C191HM Powermeter. This 
Powermeter is a microprocessor-based instrument used for the measurement, 
monitoring, and management of electrical parameters, 

This chapter gives an overview of this manual and an introduction to the 
C191HM. 

Chapter 2, Installation, provides instructions for mechanical and electrical 
installation. 

Chapter 3, Using the Menus, presents the structure of menus for setup and 
status viewing. 

Chapter 4, Setup Menus, provides instructions for performing parameter setup 
via the front panel. 

Chapter 5, Data Display, guides you through the display pages. 

Chapter 6, Viewing Status Information, tells you how to access additional status 
information on the instrument. This information may be useful during installation. 

Technical Specifications for the C191HMare found in the Appendix. 

1.2 About The C191HM 
The C191HM is a compact panel mounted three-phase PC Powermeter and 
Harmonic Manager, specially designed to meet the requirements of users 
ranging from electrical panel builders to substation operators. The C191HM 
provides basic voltage, current, frequency, power, power factor and energy 
measurements, plus total harmonic distortion (THD, TDD and K.Factor) and 
individual harmonic measurements. 

The C191HM is suitable for mounting on 136x136mm square cut-outs. 

Features 
Display 
The front panel features bright LED displays (three windows, up to 45 pages) 
with adjustable display update time. Display auto scroll is available on the main 
screen with a programmable scroll interval of 2 to 15 seconds. Automatic return 
to the main screen is available after 30 seconds of uninterrupted use. The front 
panel also includes: 

bar graph showing percentage load with respect to user-definable nominal 
(100%) load current 
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 alarm LED providing a local indication when a predefined alarm condition 
appears. The alarm LED is shut off manually (by pressing on both up and 
down keys more than 5 sec) 
RXDITXD LEDs showing communications receive/transmit status 

Setup is menu driven, with optional password protection. 16 programmable 
setups are provided for alarm and control functions (for programmable 
parameters, see 'Measured Parameters' below). 

Communications are available using an RS-232 or RS-485 standard (factory 
set), with ASCII/Modbus (and optional DNP3.0) protocols. 120 user assignable 
registers are available in ASCII/Modbus protocols. 

Eight relays are provided for energy pulsing (KYZ) or alarm and remote control. 
Contacts of six relays may switch loads up to 250V, 5A AC and are 
recommended for alarm and remote control; contacts of two relays may switch 
loads up to 250V, 3A AC and may be used for energy pulsing. 

One optically isolated analog output is provided for remote monitoring or 
control. Current loop options are 0-20 and 4-20 mA. The analog output must be 
used with an external power supply. 

Four counters are provided for counting user-defined events or their duration. 
These can be used for counting total operation time of generators or overload 
time of transformers or power lines. The counters are operated and released by 
user-defined triggers. 

One digital input can be used as a status input for monitoring external contacts 
or as an external synchronization input for power demand interval 
synchronization. When no external synchronization pulse is provided, the power 
demand interval can be synchronized through communications. 

Three user-selectable options are provided: 

Power calculation mode 

Energy rollover value 
This option specifies the point at which the energy value rolls over to zero. 

Phase energy calculations mode 

This option is used to enable or disable phase energy calculations. 

Measured Parameters 
Note: Real-time values are measured over 1 cycle of fundamental frequency: Average 
values are of 8, 16 or 32 real-time values 

. . 

Parameter .,: . - 

. 

-;:'.p ay.' 
:.Output 

!porti,, .Nr.raliifl Pulse I :Alarrn 
Average Amps, Volts, Frequency $ = setup via PC 

# = setup via panel 

Average RMS voltage per phase L-N v v #$ 
o 

#$ 
0 Average RMS voltage per phase L-L 0 v v 

Average RMS current per phase v v #$ #$ 
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, ' :: . ::' ' :; .: . ' ' ' .:. : '' .:'Di:s. 

. -.:Ppr4000:t.,:.: ... ::.: 0,14yj:Piftt:::.ViOJo-§:- 
. . . :7 :ctittio 

:-.1)0.1$0: .A!a.irr 
Average frequency v v #$ #$ 

Average neutral current v v #$ #$ 
Voltage & current unbalance v v 

Amps & Volt Demand Parameters 
Ampere demand per phase v #$ 

Volt demand per phase v #$ 

Ampere maximum demand per phase v v 

Voltage maximum demand.per phase v v 

Average Power Values 
Average active power per phase v v 

Average reactive power per phase v v 

Average apparent power per phase v v 

Average total active power v v #$ #$ 

Average total reactive power v v #$ #$ 

Average total apparent power v v #$ #$ 

Average power factor per phase v v 

Average total power factor v v #$ #$ 

Power Demand Parameters 
Active power accumulated demand v #$ #$ 

Apparent power accumulated demand v #$ #$ 

Active power demand v #$ 

Active power sliding demand v #$ 

Apparent power demand v #$ 

-Apparent power sliding demand v #$ 

Active power predicted demand v #$ 

Apparent power predicted demand v #$ 

Active power maximum demand v v 

Apparent power maximum demand v v 

Energy Per Phase 
Active energy import per phase v v 

Reactive energy import per phase v v 

Apparent energy per phase v v 

Total Energy 
Total active energy import v v #$ 
Total active energy export v v #$ 

Total reactive energy import v v #$ 
Total reactive energy export v v #$ 

Total reactive energy net v 

Total reactive energy absolute #$ 

Total apparent energy v v #$ 

Min/Max Log 
Min/Max volts v v 
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Parameter: 
:4:4- .i. 

play 
- :Output.. 

Gom, 
. ;analog '' Pulse ., ;'''Alarrn 

Min/Max amps, neutral current v v 

Min/Max frequency v v 

Min/Max kW, kvar, kVA, PF v v 

Real-time Amps, Volts, Frequency 
RT RMS voltage per phase L-N v #$ 

0 
#$ 

0 RT RMS voltage per phase L-L 0 v 

RT RMS current per phase v #$ #$ 

RT frequency v #$ #$ 
RT neutral current v 

Real-time Power Values 
RT active power per phase v 

RT reactive power per phase v 

RT apparent power per phase v 

RT total active power v #$ 

RT total reactive power v #$ 

RT total apparent power v #$ 

RT power factor per phase v 

RT total power factor v #$ 

Real-time Harmonic Values 
RT voltage THD per phase v #$ 

RT current THD per phase v #$ 

RT current TDD per phase v #$ 

RT K-Factor per phase v #$ 

Average Harmonic Values 
Average Voltage THD per phase v v 

Average Current THD per phase v v 

Average Current TDD per phase v v 

Average K-Factor per phase v v 

Fundamental Frequency Values (H01) 

Voltage & current per phase v 

kW, PF per phase v v 

kvar, kVA per phase v 

Total kW, PF v v 

Total kvar, kVA v 

Individual Harmonics' Distortion 
Voltage harmonics 1-40 per phase v 

Current harmonics 1-40 per phase v 

Odd voltage harmonics 3-39 per phase v 

Odd current harmonics 3-39 per phase v 

High odd voltage harmonics 3-39 triggers #$ 

High odd current harmonics 3-39 triggers #$ 
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Parameter 
Dii-.. 
play 

i'.1kUtput 

Corn (,knalog Pulse; , Alarm 
Phase Rotation v #$ 

Counters v v 

Status Input v v #$ 
Relay Status v v 

Remote Relay Control 
Alarm Trigger Status v #$ 

Self-Diagnostic Tests v v 

0 For 4Ln3 and 3Ln3 wiring configurations line to line and line to neutral voltages are 
displayed and transmitted via communication simultaneously; analog output and set points 
use line to neutral voltages. For other configurations only line to line voltages are used. 
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Instrument Dimensions 

c99-1002112 

Figure 1 -1 C191HM Dimensions 
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2.1 Mechanical Installation 
Prepare the panel cut-out, 136 x 136 mm, prior to mounting. 

STEP 1: Place the instrument through the cut-out. 

STEP 2: Assemble the latches onto the outer wall of the enclosure. 

STEP 3: Tighten the screws. 

Figure 2-1 Mounting the C191HM 
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2.2 Electrical Installation 
- air incoming power sources are shut 

OFF. Failure to thiwtrifoCliCE;:Cdiret UftliyidnbUs or even fatal 
mtury anci'darridgelolequipinent:- 

2.2.1 Power Supply Connection 
The power supply can be dedicated-fused, or from a monitored voltage if it is 
within the instrument's power supply range. Use an external circuit breaker or 
switch. 

AC power supply: line to terminal 12; neutral to terminal 10. 
DC power supply: positive to terminal 12; negative to terminal 10. 

2.2.2 Current Inputs 
Connect the instrument to the current transformer as shown in Figures 2-2 
through 2-8. 

2.2.3 Ground 
Connect the chassis ground C191HM terminal to the switchgear earth ground 
using dedicated wire of greater than 2.5 mm2/13 AWG. 

2.2.4 Voltage Inputs 
Input of 690V (Standard): Use any of the seven wiring configurations shown in 
Figures 2-2 through 2-8. 

Input of 120V (Option U): 120V input usually implies use of a potential 
transformer (PT). The PT requires use of any of the four wiring configurations 
shown in Figures 2-4 through 2-7. 
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Wiring Configuration 
(See parameter setup instructions in Section 4.1) 

Wiring 
Setup Mode Connection 

3-wire direct connection using 2 CTs (2-element) 3dir2 Figure 2-2 

4-wire WYE direct connection using 3 CTs (3-element) 4Ln3 or 4LL3 Figure 2-3 

4-wire WYE connection using 3 PTs, 3 CTs (3-element) 4Ln3 or 4LL3 Figure 2-4 

3-wire open delta connection using 2 PTs, 2 CTs (2-element) 30P2 Figure 2-5 

3-wire open delta connection using 2 PTs, 3 CTs (2-element) 30P3 Figure 2-6 

4-wire WYE connection using 2 PTs, 3 CTs (24-element) 3Ln3 or3LL3 Figure 2-7 

4-wire delta direct connection using 3 CTs (3-element) 4Ln3 or 4LL3 Figure 2-8 

LINE 1 (A) 

LINE 2 (B) 

LINE (c) 

<9949042 

Figure 2-2 

Three Wire Direct 
Connection Using 2 
CTs (2-element) 

Wiring Mode = 3dir2 
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LINE 1 (A) 0 
LINE 2 (B) C 

LINE 3 (C) o 
N 0 

'yr L 
K L 

UNE 1 (A) 

LINE 2 (B) o 

LINE 3 (C) 0 

N 

Voltages Currents 

LOAD 

aamaricr 

0 
0 
0 
0 

syyt L 

K_ "eft L 

K 

Shorting 
Switches - 

40-090341 

LOAD 

1\ drik\-iSh°SWitchninges 

Figure 2-3 

Four Wire WYE Direct 
Connection Using 3 
CTs (3-element) 

Wiring Mode = 4LL3 
or 4Ln3 

c99-09637 

Figure 2-4 

Four Wire WYE 
Connection Using 3 

PTs, 3 CTs (3- 
element) 

Wiring Mode = 4LL3 
or 4Ln3 
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L 
LINE I (A) 

LINE 2 (B) 

LINE 3 (C) 

LOAD 

:Voltages Currents 

LINE 1 (A)0 
LINE 2 (El) 0 
LINE 3 (C)O 

:Shorting 
'Switches 

c99-06038 

Figure 2-5 

Three Wire Open 
Delta Connection 
Using 2 PTs, 2 CTs 
(2-element) 

Wiring Mode = 30P2 

Figure 2-6 

Three Wire Open 
Delta Connection 
Using 2 PTs, 3 CTs 
(2L 

Wiring Mode = 30P3 
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LINE 1 (A) 

LINE 2 (B) 

LINE 3 (C)C 

K L 

i K LOAD 

I *1 

Vottages Currents 

I V. 1)--7 
'1 

, 
2 

13 

.10 

(11, 

5. 

- V- 

.11 Shcrting 
Switaes 

c99-09040 

Figure 2-7 

Four Wire Wye 
Connection Using 2 

PTs, 3 CTs (255 - 

element) 

Wiring Mode = 3Ln3 
or 3LL3 

LINE I (A)c 

LINE 2(B).-. 

LINE 3(C) 
I I 

L, (A) 

L, L, (E) 
12003 

3.4C 
. . 

L : L2(C) 

N 120JAC N 

Grounded delta connection 

VOLTAGES DISPLAYED: 

1. Line In nevtnil vottager. 120V. 200V. 110V. 

1. Line to line voltages: NOV; NOV 2,10V. 

LOAD 

Figure 2-R Foil,. Wire Delta Direct Connection Using 3 CTs (3 element) 
Wiring Mode = 4LL3 or 4Ln3 
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2.2.5 Relay 
Eight relays are provided for energy pulsing, alarms or remote control. 

Cl 91HM 
CONTROL RELAYS 

2 3 4 5 6 7 8 

O31 

FUSE 
10-15A 

Y 
CONTROL 
ENABLE/ t LOAD DISABLE 

FUSE 6 
15A 

N 

120-230V AC 

N N 

120-230/AC 120-230VAC 

Figure 2-9 Relay Connection 

N 

LOAD 

c99-09045 

2.2.6 Status Input 
One status input is provided for status monitoring or external synchronization 
input for power demand period. 

C191HM 
STATUS INPUT 

O 

EXTERNAL 
DRY 
CONTACT 

INTERNAL 
SUPPLY 
12VDC 

t99-0904, 

Figure 2-10 Status Input Connection 
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2.2.7 Analog Output 
The C191HM provides one optically isolated analog output with current output 
options of 0-20 mA and 4-20 mA (current loop load of up to 500 Ohm). The 
analog output must be used with a 24 V DC external power supply. 

PLC OR SCADA 

24VDC 
INPUT OF 
0-20mA OR 

4-20mA 

LOAD 
UPTO 

OHM 
SHIELD 

24V 

OUT 

ANALOG OUTPUT 
C191HM 

g 
O 

c99-09043 

Figure 2-11 Analog Output Connection 
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2.2.8 Communications 
The C191HM is provided with an RS-232 or RS-485 communication port. 
Connections can be made as follows: 

RS-232: distance of up to 15 meters, one C191HM to one computer/PLC, using 
a flat or twisted pair cable of 0.33mm2/22AWG 

RS-485: distance of up to 1200 meters, up to 32 instruments on one multi-drop 
line 

RS-232 

15 

25-PIN DB25 

SG GND 

MALE CONNECTOR 

TxD TxD 
2 POWERMETER 13 MODEM 

14 
RxD RxD 

3 

DSR/CTS 
C99-11012 

Figure 2-12 Connection for 25-pin Modem Connector 

RS-232 9-PIN DB9 MALE CONNECTOR 

15 
SG GND 7 

POWERMETER 13 
TxD TxD 

3 MODEM 

14 
RxD RxD 

2 

C99-11013 

Figure 2-13 Connection for 9-pin Modem Connector 

RS-232 25-PIN 0825 FEMALE CONNECTOR 

POWERMETER 

SG GND 

TxD RxO 

RxD TxD 
IBM PC/COMPATIBLE 

U 

e9911014 

Figure 2-14 RS-232 Simple 3-Wire Computer Connection, 25-pin 
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POWERMETER 

RS-232 9-PIN DB9 FEMALE CONNECTOR 

SG GND 

TxD RxD 

Rxo TxD 
IBM PC/COMPATIBLE 

g9,1015 

Figure 2-15 RS-232 Simple 3-Wire Computer Connection, 9-pin 

C192PF8 POWER FACTOR CONTROLLERS 

RS-485 

18M PCICOMPATIBLE 
or RS-232./RS-4185 CONVERTER 

RI. R2 = 200.500 Ohm, 
0.5W 

c99-09035 

Figure 2-16 RS-485 Multi-drop Computer Connection 

NOTE: Where an RS-232/RS-485 converter is used on a computer connection, R1 is not 
applicable since it is built in to the converter. 

Activity on the communications port lines is indicated via the TXD and RXD 
LEDs, on the front panel and via the Status Information menu (see Chapter 6). 

A full description of the communication protocols may be found in the C191HM 
ASCII, Modbus and DNP3.0 Communications Manuals provided with your 
instrument. 
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Chapter 3 Using The Menus 
Press and release 
appear: 

Press 

Pres4 ENTER 

SELECT 

(SELECT) 

to enter the setup mode. The primary menus will 

Status Information Menu (see Chapter 6) 

Setup Options Menu 

Setup Change Menu (see Chapter 4) 

again to activate the window of the desired primary menu. 

Select CHG to initialize or modify the instrument setup, or to clear the accumulated values 
stored in the instrument. Entry to this menu can be protected by a password. 

CHG reNTE141 

Select StA to view extended status information which may be useful during installation and 
in certain applications. 

Attre(t. 4 StA 4 [EFT:00 

Select OPS for viewing (not editing) the instrument setup options. 

':s7ate..11 4 OPS 4 

After selecting either OPS or CHG, the list of setup menus is displayed in the 
upper window. Figure 3-1 presents a complete menu list. Depending on the 
model of your instrument, some menus may not appear. 

Password 
The Setup Change Menu can be secured by a user-defined password comprised 
of 4 digits. The instrument is shipped with password protection disabled. To 
enable password protection, go to the Access Control Menu (see Section 4.10). 

The Password Menu appears if password protection is enabled. 

To enter a password: 

Set the first digit using the up and down arrow keys. 
Press(SELECT) to advance to the next digit. 
Set the other .assword digits in the same manner. 
Press ENTER to continue setup. If your password is incorrect, you will return 
to the Primary Selection Menu. 
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1AE i-K9,711 

;SELECT 

TO 

gPIIPet 

Status Information 

StA 
Setup Options 

Setup Change Password 

Selects an active window 

Enters menu/sub-menu 

Quits menu/sub-menu 

Scrolls options forward 

Scrolls options backward 

Reset Functions 

rSt 

Basic Setup 

bASc 

Port Setup -I Port I--- 
Digital Inputs 

H dinP 
Analog Outputs 

Aout I-- 
Pulsing Setpoints 

PuIS 
Event Setpoints 

SetP 
Relay Operation 

rELo 

Display Setup 

diSP 
Selectable Options 

OPtS 
Access Control 

AccS I 

Figure 3-1 Menu Structure 

Phase Rotation -t 131-MS 

Relay Status 

rEL 

Status Inputs 

StIn 1 

Counter #1 

Cnt.1 

Counter #2 

H Cnt.2 I 

Counter #3 

Cnt 3 

Counter #4 
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L 
NOTE: Instrument setup can be performed directly on the front panel using the setup 
menus or via communications using PComTest communication software. PComTest is 
supplied with your instrument and provides full setup capabilities for your instrument. For 
information on using PComTest, refer to the user documentation supplied with your 
instrument. 

Setup Display PComTest 

Basic + + 

Communication port ++ + 

User Selectable options ++ + 

Analog output + + 

Digital inputs + + ++ Recommended method 

Alarm/Event set points + + 

Pulsing output + + 

Pulse counter + + 

Assignable registers ++ 

Display 4+ - 

4.1 Basic Setup Menu 

$0101 4 CHG I 4 bASc igfitg01 

This menu contains the basic configuration options which define the general 
operating characteristics of your instrument, such as wiring mode, input scales, 
the size of the RMS averaging buffer, etc. Table 4-1 lists the basic setup options, 
their code names and applicable ranges. 

Activate the middle window to scroll through the list of available options, and 
then activate the lower window to set the option value. 

bASc 

ConF 

'LW 

To select and view a setup option: 

Press SELECT) to activate the middle window 
Use the up/down arrow keys to scroll to the desired option. The current 
value for this option appears in the lower window. 

To change the value of the selected option: 
Press 
Press the u 

Press 
setup menu. 

(SELECTI o make the lower window active. 
/down arrow keys to scroll to the desired value. 

ENTER to store the selected value, or press( ESC lo quit the 
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Table 4-1 Basic Setup Options ( default setting) 

Code .. 

AinfOr Options ' Descriptibtil. 

ConF Wiring mode 30P2 

4Ln3 

3dir2 

4LL3 

30P3 

3Ln3 

3LL3 

3-wire open delta using 2 CTs 
(2 element) 
4-wire Wye using 3 PTs (3 element), line to 
neutral voltage readings 
3-wire direct connection using 2 CTs (2 
element) 
4-wire Wye using 3 PTs (3 element), line to 
line voltage readings 
3-wire open delta using 3 CTs 
(2% element) 
4-wire Wye using 2 PTs (21/2 element), line to 
neutral voltage readings 
4-wire Wye using 2 PTs (21/2 element), line to 
line voltage readings 

Pt PT ratio I0*-6,500.0 The phase potential transformer ratio 
Ct CT primary current 1-6,500A 

(5) 
The primary rating of the phase current 
transformer 

d.P Power demand 1, 2, 5, 10, 
period 15*, 20, 30, 

60, E 

The length of the demand period for power 
demand calculations, in minutes. E = external 
synchronization 0 

n.dp Number of power 1-15 
demand periods (1*) 

The number of demand periods to be averaged 
for sliding window demands 
1 = block interval demand calculation 

A.dP AmpereNolt 0-1800 s 
demand period (9001 

The length of the demand period for 
volt/ampere demand calculations 
0 = measuring peak current 

buF Averaging buffer 8* ,16,32 
size 

The number of measurements for RMS sliding 
averaging 

rSt Reset diS , En 
enable/disable 

Protects all reset functions, both via the front 
panel or communications. 

Freq Nominal frequency 50, 60 Hz0 The nominal power utility frequency 
Lo Ad Maximum demand 0-6,500A 

load current (0*) 
The maximum demand load current used in 
TDD calculations (0 = CT primary current) 

0 When the power demand period is specified in minutes, synchronization of the demand 
interval can be made through communications (see the C191HM ASCII/Modbus 
Reference Guides) or via the front panel (see Section 4.11). If the power demand 
period is set to External Synchronization, an external synchronization pulse denoting 
the start of the next demand interval can be provided through a digital input or can be 
simulated by using the synchronization command sent via communications. 

0 60 Hz default for North America; elsewhere, default is 50Hz. 

NOTES 

1) The maximum value for CT PRIMARY CURRENT x PT RATIO is 10,000,000. If this 
product is greater, power related values will be zeroed. 

2) Always specify WRING MODE, PT RATIO and CT PRIMARY CURRENT prior to 

setting up alarm setpoints, otherwise the alarm/event setpoints which use these 
parameters will automatically be disabled. 
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4.2 Communications Port Setup Menu 
4 CHG :104..-Ci :7T+ I Port 4 KE-Fcr E01 

This menu allows you to access the communications port options that the 
C191HM uses to communicate with a master computer. Table 4-2 lists the 
communications options, their code names and applicable choices. 

Activate the middle window to scroll through the list of available options, and 
then activate the lower window to set the option value. 

To select and view a setup option: 

Press (seLecT)to activate the middle window. 
Use the up/down arrow keys to scroll to the desired option. The option 
setting will appear in the lower window. 

To change the selected option: 

Press (seLecTIto activate the lower window. 
Press the up/down arrow keys to scroll to the desired value. 
Press ( ENTER )to store the selected value or press o quit the setup 
menu. 

Table 4-2 Communications Options (* default setting) 
.. .- . 

:. C60_ 
' ., ... 

arameter: qn esetiOtion 

Prot Communications 
protocol 

ASCII* 
rtu 

ASCII protocol 
Modbus RTU protocol 

Addr Address 0* -99 ASCII 
1* -247 Modbus 

Powermeter address 

bAud Baud rate 110 
300 
600 
1200 
2400 
4800 
9600* 
19.20 

110 baud 
300 baud 
600 baud 
1200 baud 
2400 baud 
4800 baud 
9600 baud 
19,200 baud 

dAtA Data format 7E 
8n* 
8E 

7 bits, even parity 
8 bits, no parity 
8 bits, even parity 

CPtb ASCII compatibility 
mode 

diS+ En Disables/enables ASCII 
compatibility mode. For more 
information, see ASCII 
Communications Protocol 
Reference Guide 
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4.3 Digital Input Setup Menu 

CHG 4 (61k dinP 

This menu is used to set up a digital input provided by the C191HM. 

The digital input can be configured as: 

- a status input to monitor external contact status, or 

- an external synchronization pulse input to receive an external 
synchronization pulse indicating the beginning of a new demand interval 
for power demand measurements. 

The setup menu is used for allocating an external synchronization pulse input If 
you do not allocate the digital input as an external synchronization input, it is 

automatically configured as a status input 

To change the digital input allocation: 
External 
synchronization 
input 

Press SELECT to activate the middle window. 
Use the up/down arrow keys to set the input allocation 
status. 
Press (ENTER )to store your new inputs allocation. 
Press ( ESC )to leave the allocation unchanged or to quit 
the menu. 

"1" indicates that the input is allocated as the external synchronization pulse 
input; "0" indicates that the input is allocated as the status input. 

NOTES 

1. A digital input configured as the status input can be monitored via the Status 
Information Menu (see Chapter 6) and communications. 

2. If the digital input has been allocated as the external synchronization pulse input, 
synchronization of the demand interval through communications is not available. 
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4.4 Analog Output Setup Menu 
[This section is relevant to instruments ordered with this option.] 

httIFT1 4 CHG 4 rArregm, rmg 4 Aout 4 oral 
This menu allows you to set up an output value and its zero and full scales for 
the internal analog output Table 4-3 explains the analog output setup options, 
and Table 4-4 lists all measurement parameters that can be directed to analog 
output. 

Output parameter Zero-scale output Full-scale output 

To view the setup options for the analog output: 

Press SELECT to activate the middle window. 
Use the up/down arrow keys to scroll to the desired option. The value 
associated with this option is displayed in the lower window. 

To change the setup options for the selected channel: 

Press (SELECT to activate the lower window. 
Use the up/down arrow keys to scroll to the desired value. 

Press ENTER ) to store the selected value, or press CM to leave the value 
unchanged. 
Press ENTER )again to store the setup for the channel. 

To quit the setup without changes: 
From the middle or lower window, pres4ESC 

To quit the menu: 
From the upper window, press(Esc or ( ENTER 

NOTES 

1. Except for the signed power factor, the output scale is linear within the value range. 
The scale range will be inverted if the full scale specified is less than the zero scale. 

2. The output scale for the signed power factor is symmetrical with regard to ±1.000and 
is linear from -0 to -1.000, and from 1.000 to +0 (note that -1.000 E.- +1.000). Negative 
power factor is output as [ -1.000 minus measured value], and non-negative power 
factor is output as [ +1.000 minus measured value]. To define the entire range for 
power factor from -0 to +0, the scales would be specified as-0.000/0.000. 

3. Each time you select the output parameter for the analog channel, its zero and full 
scales are set by default to the lower and upper parameter limits, respectively. 
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Table 4-3 Analog Output Setup Options 

CockiE.. OP:tion::,. Descnptiion ::., , 

OutP Output parameter The output parameter for the analog output channel 
Lo Zero scale (014 mA) The reading of the parameter corresponding to a zero- 

scale current output 
Hi Full scale (1/20 mA) The reading of the parameter corresponding to a full-scale 

current output 
Table 4-4 Analog Output Parameters 

o 
i. . ' Fiagitifirio" -A17,1 Unit Scale 

nonE Output disabled 0 

r U 1 

r. U 2 
r. U 3 
r. Cl 
r. C2 
r. C3 
r. P 
r. q 
r. S 
r. PF 
r. PF.LG 
r. PF.Ld 
r. Fr 

,ReaPtittio''Watileitibieiit - 

Voltage L1/L12 
Voltage L2/L23 
Voltage L3/L31 
Current L1 

Current L2 
Current L3 
Total kW 
Total kvar 
Total kVA 
Total PF 
Total PF lag 
Total PF lead 
Frequency 0 

V/kV 
V/kV 
V/kV 
A 
A 
A 
kW/MW 
kvar/Mvar 
kVA/MVA 

Hz 

0 to Vmax 
0 to Vmax 
0 to Vmax 
0 to Imax 
0 to !max 
0 to 'max 
-Pmax to Pmax 
-Pmax to Pmax 
010 Pmax 
-0.000 to 0.000 
0 to 1.000 
0 to 1.000 
0 to 100.00 

A. U 1 

A. U 2 
A. U 3 
A. Cl 
A. C2 
A. C3 
A. P 
A. q 
A. S 
A. PF 
A. PF.LG 
A. PF.Ld 
A. neU.0 
A. Fr 

Average;_ aa0:10Mentv 
Voltage L1/L12 
Voltage L2/L23 
Voltage L3/L31 
Current L1 

Current L2 
Current L3 
Total kW 
Total kvar 
Total kVA 
Total PF 
Total PF lag 

Total PF lead 
Neutral current 
Frequency 0 

V/kV 
V/kV 
V/kV 
A 
A 
A 
kWAVIW 

kvar/Mvar 
kVA/MVA 

A 
Hz 

0 to Vmax 
0 to Vmax 
0 to Vmax 
0 to Imax 
0 to Imax 
0 to tmax 
-Pmax to Pmax 
-Pmax to Pmax 
0 to Pmax 
-0.000 to 0.000 
0 to 1.000 
0 to 1.000 
0 to Imax 
0 to 100.00 

Accd.P 
Accd. S 

4?reOntpeniamis,:J;'''.',:". 
Accumulated kW demand 
Accumulated kVA demand 

kW/MW 
kVA/MVA 

0 to Pmax 
0 to Pmax 

!max (20% over-range) = 1.2 x CT primary current [A] 

Direct wiring (PT Ratio = 1): 

Vmax (690 V input option) = 828.0 V 
Vmax (120 V input option) = 144.0 V 
Pmax = (Imax x Vmax x 3) [kW x 0.001] @ wiring modes 4Ln3, 3Ln3 
Pmax = (Imax x Vmax x 2) [kW x 0.001] @ wiring modes 4LL3, 30P2, &fa 30P3, 3113 
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NOTE: Pmax is rounded to nearest whole kW units. 

If Pmax is more than 9999.000 kW, it is truncated to 9999.000 kW 

Wiring via PTs (PT Ratio > 1): 

Vmax (690 V input option) = 144 x PT Ratio M 
Vmax (120 V input option) = 144 x PT Ratio [V] 
Pmax = (Imax x Vmax x 3)/1000 [MW x 0.001] @ wiring modes 4Ln3, 3Ln3 
Pmax = (Imax x Vmax x 2)/1000 [MW x 0.001] @ wiring modes 4113, 30PZ 312, 30P3,3LL3 

NOTE: Pmax is rounded to nearest whole kW units. 

0 The actual frequency range is 45.00 - 65.00 Hz 

4.5 Pulsing Output Setup Menu 
EMS 4 CHG 4 4 PuIS 4 argii) 
This menu allows you to program any of the eight relays provided by your 
C191HM instrument to output energy pulses. Relays #7 and #8 are especially 
recommended for use as pulsing relays because of their high endurance. 
Available pulsing parameters are listed in Table 4-5. 

rEL.1 

Ac.Ei 

1 

To select a pulse relay: 

Use the up/down arrow keys to scroll to the desired relay. The 
pulsing parameter assigned to the relay is displayed in the 
middle window, and the amount of unit-hours per pulse is 
displayed in the lower window. 

To change the pulse relay setup: 
Press IsELEcft. ito activate the middle window. 
Use the up/down arrow keys to scroll to the desired output 
parameter. Selecting nonE disables pulsing through this relay. 

Press (SELECT)to activate the lower window. 
Use the up/down arrow keys to set the amount of unit-hours 
per pulse. The available range is 1-9999. 

Press ( ENTER )to store the new setup, or press( ESC ) to quit the 
setup without changes. 

To quit the pulsing setup menu: 
From the upper window, press ESC ) 

Table 4-5 Pulsing Output Parameters 

ENTER 1 

Code 'ar'anif#01 
nonE 
Ac.Ei 
Ac. EE 
rEEi 
rE.EE 
rE.Et 
AP. Et 

Output disabled 
Active energy import 
Active energy export 
Reactive energy import 
Reactive energy export 
Reactive energy total 
Apparent energy total 

kWh import (positive) 
kWh export (negative) 
kvarh import (inductive) 
kvarh export (capacitive) 
kvarh total (absolute) 
kVAh total 
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NOTES 

1. If your instrument is not equipped with the optional relay, then this setup parameter 
will not appear on the display. 

2. You will not be able to store your setup in the instrument if you assigned a pararnstr 
to relay output with a zero number of unit-hours per pulse. 

3. If a relay you allocated for pulsing has been manually operated or released, it reverts 
automatically to normal operation. 

4. If a relay you allocated for pulsing has been engaged by an alarm/event setpoint, the 
setpoint is automatically disabled. 

4.6 Alarm/Event Setpoints Setup Menu 
4 CHG 4 PATI-11 4 SEtP 4 

Your instrument provides 16 alarm/event setpoints that can monitor a wide 
variety of events; in turn, these events can be programmed to trigger specific 
actions. This menu is used to specify the events to be monitored by the 
setpoints, and actions to be triggered by those events. 

To program a setpoint, you might need to define up to six setup parameters 
which include: the setpoint trigger parameter, operate and release limits, optional 
operate and release delays, and the setpoint action. Table 4-6 explains the 
setpoint setup parameters. For the entire list of available triggers and setpoint 
actions, refer to Tables 4-7 and 4-8. 

Example: 
Trigger Setpoint 1 is set to monitor the real-time high current 
parameter on phase 1 (the trigger parameter). 

Operate limit ) 

1 

The operate (On) and release (OFF) limits which 
determine setpoint operation are defined as 1200A 

1 
Release limit ) 

and 1100A respectively. 

Operate delay ) 

1 The delays before operation (On d) and release 
(OFFd) are set at 5 seconds and 10 seconds 

} respectively. 
Release delay ) 
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Setpoint action The action to be triggered is operation of relay #1. 

To select a setpoint: 
Scroll to the desired setpoint using the up/down arrow keys. 

To view the setup options for the setpoint: 

Press SELECT to activate the middle window. 
Use the up/down arrow keys to scroll to the desired setup option. The value 
associated with this option is displayed in the lower window. 

To change the selected setup option: 

Press (SELECT to activate the lower window. 
Use the u /down arrow keys to scroll to the desired value. 
Press I o store the new value. 
Press mg to leave the value unchanged. 

To store your new setup for the setpoint: 
From the middle window, pres4 ENTER ). 

To quit the setpoint setup without changes: 
From the middle window, presiEsc ). 

To quit the setpoints setup menu: 
From the upper window, press(Esc 

j 
or 

NOTES 

1. If your instrument is not equipped with the optional relay, then these setup 
parameters will not appear on the display. 

2. When you enter the setpoints setup menu at the protected level, monitoring setpoints 
is temporarily suspended until you return to the main setup menu. 

3. Each time you select a new trigger parameter, the operate and release limits are set 
by default to zero. 

4. You will not be able to store your setpoint setup to the instrument if a setpoint action 
is directed to a relay allocated for pulsing. 

5. The setpoint action directed to a relay output can be overridden using commands 
sent via communications. A relay can be manually operated or released. When the 
relay reverts to normal operation, it is automatically returned under setpoint control. 

( ENTER ) 
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Table 4-6 Setpoint Setup Op ions (middle window) 

triG Trigger parameter The measurement parameter or signal to be monitored 
by the setpoint. 

On Operate limit The threshold at which the setpoint becomes operative. 
OFF Release limit The threshold at which the setpoint is released (becomes 

inoperative). 
On d Operate delay The time delay (0.1 second resolution) before operation 

when the operate condition is fulfilled. 
OFF d Release delay The time delay (0.1 second resolution) before release 

when the release condition is fulfilled. 
Act Setpoint action The action performed when the setpoint is operative. 
Table 4-7 Setpoint Triggers (lower window, when middle window is triG) 

nonE Setpoint disabled 

1,-;: +::l.t.Zt't,';'5A,S,IatilAlrfpgaVgg.:',!??,F4 67W;!TR)ZIP.,1-7,q ..1.?",;:rqr;:',::: .!,`il.:.- ; , ::2-...li:, ,:!: :::! ., .: 

St On Stitu`s input ON 
St. OFF Status input OFF 

1,i'lia.:::WRifketOlVt.;-#",.-Wi;i'..i':'":'-.!.:-; 
"Pbs.ro. Positive phase rotation reversal 6 
NEG.ro. Negative phase rotation reversal 0 

r. Hi. U 
r. Lo. U 
r. Hi. C 
r. Lo. C 
r. thd. U 
r. thd.0 
r. HFc.0 

- r. tdd.0 

Real.time '])/alUesItinany-phake:, 
High voltage 6 
Low voltage (3) 

High current 
Low current 
High voltage THD 
High current THD 
High K-factor 
High current TDD 

V 
V 
A 
A 
% 
% 
% 
% 

" 
0 to Vmax 
0 to Vmax 
0 to Imax 
0 to Imax 
0 to 999.9 
0 to 999.9 
1.0 to 999.9 
0 to 100.0 

r. Hi.Fr 
r. Lo.Fr 

Rpol=time=A-uxilioyAme4sui.ernents:- 
High frequency 
Low frequency 

Hz 
Hz 

0 to 100.00 
0 to 100.00 

A. Hi. C1 
A. Hi.C2 
A. Hi. C3 
A. Lo.C1 
A. Lo.C2 
A. Lo.C3 

.4.Y01tOOSVA!0.0.*TP.F.:Pti0'':'' 
High current L1 
High current L2 
High current L3 
Low current L1 
Low current L2 
Low current L3 

.,.... 

A 
A 
A 
A 
A 
A 

0 to Imax 
0 to Imax 
0 to Imax 
0 to Imax 
0 to !max 
0 to Imax 

.-..:4yArageyoues:00:anyRhase7 
A. Hi. U 
A. Lo. U 
A. Hi. C 
A. Lo. C 

High voltage (3) 

Low voltage (3) 

High current 
Low current 

V 
V 
A 
A 

0 to Vmax 
0 to Vmax 
0 to 'max 
0 to Imax 

A. Hi.P.i 
A. Hi.P.E 
A. Hi.q.i 
A. Hi.q.E 
A. Hi. S 
A. PF.LG 

AVetageTetal.V,01t)es: 
High total kW import (positive) 
High total kW export (negative) 
High total kvar import (positive) 
High total kvar export (negative) 
High total kVA 
Low total PF Lag 

kW 
kW 
kvar 
kvar 
kVA 

0 to Pmax 
0 to Pmax 
0 to Pmax 
0 to Pmax 
0 to Pmax 
0 to 1.000 
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goiA 0 , ,' #4*00:-: Alnit: Range 
A. PF.Ld Low total PF Lead 0 to 1.000 

, : 

Ar neU.0 
Ar Hi.Fr 
Ar Lo.Fr 

N;.1::01*9CAO)A1114:rAMO.a10.(#enlerit*:: : 

High neutral current A 0 to Imax 
High frequency 0 Hz 0 to 100.00 

Low frequency 0 Hz 0 to 100.00 

Hi d. U1 
Hi d. U2 
Hi d.U3 
Hi d.C/ 
Hi d. C2 
Hi d. C3 
Hi d.P 
Hi d.S 
Hi Sd.P 
Hi Sd.S 
Hi Ad.P 
Hi Ad.S 
Hi Pd.P 
Hi Pd.S 

:',Pi."Efoi,otp.oirotos,4, 
High volt demand L1 0 V 0 to Vmax 
High volt demand L2 (3) V 0 to Vmax 
High volt demand L3 0 V 0 to Vmax 
High ampere demand L1 A 0 to lmax 
High ampere demand L2 A 0 to !max 
High ampere demand L3 A 0 to Imax 
High block interval kW demand kW 0 to Pmax 
High block interval kVA demand kVA 0 to Pmax 
High sliding window kW demand kW 0 to Pmax 
High sliding window kVA demand kVA 0 to Pmax 
High accumulated kW demand kW 0 to Pmax 
High accumulated kVA demand kVA 0 to Pmax 
High predicted sliding window kW demand kW 0 to Pmax 
High predicted sliding window kVA demand kVA 0 to Pmax 

Hd03.0 
Hd05.0 

Hd39.0 

High'yoItage-,kio-now,pivotioolen4esii::Pha'se", 
High voltage harmonic H03 ok 0 to 100.00 
High voltage harmonic H05 ok 0 to 100.00 
... 
High voltage harmonic H39 % 0 to 100.00 

Hd03.0 
Hd05.0 

H d39.0 

High Current YOitiiOikiDiOttitti0:404100YPhia007. , 

High current harmonic H03 ok 0 to 100.00 
High current harmonic H05 % 0 to 100.00 

High current harmonic H39 % 0 to 100.00 

For parameter limits, see notes to Table 4-4. 

Cl) The setpoint is operated when the actual phase sequence does not match the indicated 
normal phase rotation. 

O The actual frequency range is 45.00 - 65.00 Hz. 

O When the 4LN3 or 3LN3 wiring mode is selected, the voltages will be line-to-neutral; for 
any other wiring mode, they will be line-to-line voltages. 
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Table 4-8 Setpoint Actions (lower window, when middle window is Act) 

o - :...,,,7 
,-C ogr - 

Non E No action 0 
ALAr Assert local alarm 0 
rEL.1 Operate relay #1 0 
rEL.2 Operate relay #2 
rEL.3 Operate relay #3 
rEL.4 Operate relay #4 
rEL.5 Operate relay #5 
rEL.6 Operate relay #6 
rEL. 7 Operate relay #7 
rEL.8 Operate relay #8 
In.Cn.1 Increment counter #1 
In.Cn.2 Increment counter #2 
In.Cn.3 Increment counter #3 
In.Cn.3 Increment counter #3 
In.Cn.4 Increment counter #4 
ti.Cn.1 Count operating time using counter #1 C) 

ti.Cn.1 Count operating time using counter #2 
ti.Cn.1 Count operating time using counter #3 
ti.Cn.1 Count operating time using counter #4 

(1) When a setpoint is operated, its status is always stored o the alarm status register 
even if no action is assigned to the setpoint. The alarm status register can be polled 
and cleared through communications. 

0 This action causes the alarm LED on the front panel to blink that gives the user a local 
alarm indication. The alarm LED operates in latched mode, i.e., even if an alarm 
condition disappears, the alarm LED is still blinking until the user acknowledges the 
alarm from the front panel (see Section 5.1). An alarm LED can be operated from any 
number of setpoints using an OR scheme. 

0 Alarm relays operate in unlatched mode. This means that a relay is operated while an 
alarm condition is present and is automatically released when an alarm condition 
disappears. Each relay can be operated from any number of setpoints using an OR 
scheme, i.e., a relay will be in operate state while either of the alarm conditions is still 
present. 

0 This action converts a common event counter to the time counter which measures time 
at 0.1 hour resolution while the setpoint is in the operated state. Each time counter has 
a non-volatile shadow counter that counts time at 1-second resolution before the 
corresponding time counter is incremented. The time counters can be inspected via the 
Status Information Menu. They are labeled by an hour mark in the middle window. 
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4.7 Relay Operation Control Menu 
SELECT CHG itaggFe tou 4 rELo 4 ,frfirEig 

This menu allows you to set the relay operation mode: non-failsafe or failsafe. 
Failsafe relay operation is the opposite of normal operation where relay contacts 
are closed when a relay is operated (activated), and are open when a relay is 
released (de-activated). In failsafe mode, an alarm is activated by a non- 
energized relay which will open in all cases when an alarm condition is present 
or an alarm setpoint is not operational either due to a loss of control power or 
due to corruption of the setpoint setup configuration. A failsafe relay is closed 
only if it is under setpoint control and no alarm conditions exist, or if it is manually 
operated via communications. 

To select a relay: 
Press sELEcito activate the middle window, and then use 
the up/down arrow keys to scroll to the desired relay. 

To chan e the relay operation mode: 
Press SELECT o activate the lower window. 
Use the up/down arrow keys to set the desired option. 
Select nor for normal (non-failsafe) relay operation, or 
select FSAFE for failsafe relay operation. 
Press ENTER to store your new setting or press Ma to 
leave your previous setting unchanged. 

To quit the setup menu: 
From the middle window, press Esc) or ENTER 

NOTES 

1. You wil not be able to change the relay operation mode if a relay has been allocated 
for pulsing. 

2. When a failsafe relay is allocated for pulsing, it automatically reverts to normal 
operation. 
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4.8 Display Setup Menu 
CHG 9 diSP 4 

This menu allows you to view and change display properties. Table 4-9 lists 
available options with their code names and applicable ranges. 

Table 4-9 Display Options (* default setting) 

'-":I.,: 
;Displa 
;:rox-...N..4,,,,,,,,i4. 

..., 

- 
,t)..4:p:;,-(=417'' 4,A.Vt 

Pa meteri0"4Options 
h bttVik.W.rOr4a.ii:,,;er.g7:::::.* 

, . ,:k.',4:::ty.a.iii 
I - escnptionl,. 

. ,. Ja111W,14.,,:, 

UPdt Display update 
time 

0.1 - 10.0 s 
(0.5)* 

Defines interval between 
display updates 

diSP = 
P t 
0.5 if.: 

Auto scroll nonE* 

2-15 s 

Disables/enables auto scroll 
on common measurements 
display (main screen) and 
defines scroll interval 

diSP :---= 
ScrL 

arin-i; 
5 = 

diSP = rEtn Auto return to 
the main screen 

diS", En Disables/enables auto return 
to the main screen after 30 
seconds of uninterrupted use 

r to 

diS 

Nominal load 
current for LED 
bar graph 

0-6,500A 
(0 *) 

Defines the nominal load 
(100%) level for the bar 
graph display 
(0 = CT primary current) 

di ..! 
A.. b r 

bAr 
5000 

diSP i-i: Ph.P Phase p6wers 
display mode 

diS', En Disables/enables display of 
phase powers in common 
measurements (main 
screen) 

P .P 

diS 1.== . 

Fund Fundamental 
values display 
mode 

diS", En Disables/enables display of 
fundamental values in 
common measurements 
(main screen) 

di P 

Fund == 
Z! MAU 
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To select a display option: 

PreSS(SELECTIt0 activate the middle window, and then use the up/down arrow 
keys to scroll to the desired option. 

To change the display option: 

Press ISELECTtO activate the lower window. 
Use the up/down arrow keys to set the desired option. 
Press( ENTER ito store your new setting or press(Esclto leave your previous 
setting unchanged. 

To quit the display setup menu: 

From the middle window, presES0 ) o4 ENTER ). 

Chapter 4 Setup Menus 33 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 330 of 563



4.9 User Selectable Options Menu 
SELF. 4 CHG 4 WKRDI (ate) 4 OPtS 4 

This menu allows you to change options which relate to the instrument features 
and functionality. Table 4-10 lists all available options with their code names and 
applicable ranges. 

To select an option: 
Press (SELECT) to activate the middle window, and then use the 
up/down arrow keys to scroll to the desired option. 

To change the selected option: 
press (SELECT to activate the lower window. 
Use the up/down arrow keys to set the desired value. 
Press( ENTER to store your new setting or o leave the 
previous setting unchanged. 

To quit the display setup menu: 
From the middle window, pres4ESC) or{ ENTER 1 

Table 4-10 User Selectable Options (* default setting) 

X.Ode': 
,r`..%*';'.?'.:',),71'::' 
araniVeri., 

;., ,4,4y.,=-:,! 

tionsr: escrilitiOri' 

P.cAL Power calculation 
mode 0 

rEAc' 
nAct 

Using reactive power 
Using non-active power 

roLL Energy roll value 0 10.E4 
10.E5 
10.E6 
10.E7 
10.E6* 

10,000 kWh 
100,000 kWh 
1,000,000 kWh 
10,000,000 kWh 
100,000,000 kWh 

Ph.En Phase energy 
measurements 

diS", En Enables/disables measurements of 
energies per phase 

O Power calculation mode (P.cAL): 

Mode 1: Reactive power calculation (rEAc) 

Active power P and reactive power Q are measured directly and apparent power 

S = P2 + Q2 

Mode 2: Non-active power calculation (nAct) 

Active power is measured directly, apparent power S = V x I (where V, I - rms 
voltage and currents) and non-active power N = S2 - P2 

Mode 1 is recommended for electrical networks with low harmonic distortion (voltage 
THD < 5%, current THD < 10%); Mode 2 is recommended for all other cases. 
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(2) Energy roll value example: If roll value = 10.E4, the energy counter contains 4 digits, 
i.e., energy is displayed up to 9 999 MWh (Mvarh, MVAh) with resolution 0.001 MWh. 

Rollover 
Value 

Maximum Energy 
kWh (kvarh, kVAh) 

Maximum Display Reading 
MWh (Mvarh, MVAh) 

Display Resolution 
MWh (Mvarh, MVAh) 

10.E4 9,999 9.999 0.001 
10.E5 99,999 99.999 0.001 
10.E6 999,999 999.99 0.01 
10.E7 9,999,999 9,999.9 0.1 

10.E8 99,999,999 99,999 1 

The roll value may be changed in accordance with the average load of the power fine. 

For example, if average power is 400 kW and the counter must be reset every 3 

months (2160 hours), then energy during this period equals 864000 kWh (6 digits) and 
the roll value = 10.E6. 
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4.10 Access Control Menu 
Waal 4 CHG 4 [Fig 4 AccS 4 [1.01703) 

This menu can be only accessed via the Setup Change Menu (CHG). It is used 
in order to: 

change the user password 
enable or disable password check 

To view an option setting: 
pressiSELECT to activate the middle window. 
Use the up/down arrow keys to scroll to the desired option (PASS or CtrL). 

Password Setting Password Protection Control 

GEM: 
Kai 
8780 

11011F2 

To change the password: 

Press SELECT o activate the lower window. 
Use the up/down arrow keys to modify the password. The password can be 
up to four digits long. 
Press ENTER to store your new password, or [alto leave the password 
unchange 

To enable/disable password checking: 

PresstsELEcito activate the middle window, and then use the up/down 
arrow keys to move to the CtrL entry. 

Press SELECT o activate the lower window. 
Use the up/down arrow keys to change the password checking status: select 
OFF to disable password protection, or select On to enable password 
protection. 

Press (SELECT to store your new option, or (Esc lo leave the option 
unchanged. 

To quit the setup menu: 
From the middle window, pres(ESc) or( ENTER 

Store y.4 -;)3asSi'AidecUl sakiptace:,, If not provide :the..cOrrect 
password will. 'trio super user need .to contact yourMlocal distributor for. 

ssword to kieeiiijo.:00ai,co*Qtkoitioif; 
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4.11 ResetiSynchronization Menu 

rdlite) 4 CHG 4 91.4 4 rSt ENTER 

This menu allows you to resetto zero the accumulators and Min/Max registers in 
your instrument, and also to synchronize the power demand interval. The menu 
can be only accessed via the Setup Change Menu (CHG). If the reset is disabled 
from the Basic Setup Menu (see Section 4.1), you will not be able to enter this 
menu. 

The following designations are used in the menu to specify a data location to be 
affected: 

EnrG 
dnd 
P.dnd 
A.dnd 
Cnt 
Cnt 1 

Cnt 2 
Cnt.3 
Cnt.4 
Lo.Hi 
d.Snc 

Resets total accumulated energies 
Resets all total maximum demands 

Resets total power maximum demands 

Resets volt/ampere maximum demands 

Resets all event/time counters 
Resets counter # 1 

Resets counter # 2 

Resets counter # 3 

Resets counter # 4 

Resets Min/Max registers (does not affect maximum demands) 
Provides synchronization of the power demand interval (see NOTES below) 

To reset the desired locations: 
Press o activate the middle window, and then use 
the up/ own arrow keys to scroll to the desired data location 
entry. 
Press 

SELECT 

SELECT) to activate the lower window. 
Press and hold ENTER for about 5 seconds until the do label 
is replaced with done, and then release the key. You will return 
to the middle window. 
Press mai to quit the menu. 

NOTES: 

1. If the CHG menu is not secured by a password, fast reset of the Min/Max registers, 
maximum demands and energies can be done from the data display mode (see Section 
5.1) and counters from the Status Information Menu (see Section 6.1) without entering 
the reset menu. 

2. If you select the d.Snc entry, take into consideration the following: 

Synchronization of the instrument's internal timer requires that the power demand 
period be specified in minutes (see Section 4.1, Basic Setup Options). If more than 30 
seconds pass from the beginning of the current demand interval, the new demand 
interval starts immediately; otherwise synchronization is delayed until the next demand 
interval. 

- Synchronization occurs exactly 5 seconds from the time you first pressUNTER 
while you hold the key. 
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Chapter 5, Data Display 

5.1 Navigating in the Display Mode 
The front panel has a simple interface that allows you to display numerous 
measurement parameters in up to 45 display pages. For easier reading, the 
parameters are divided into three groups, each accessible by a designated key. 
These are: 

Common measurements - no selection key 

Min/Max measurements - selected by the MAX/MIN) key 

Total Harmonic measurements - selected by the ( H/ESC ) key 

Individual Harmonics measurements - selected by the ( H/ESC ) key 

Energy measurements - selected by the (ENERGY) key 

The up/down arrow keys are used as follows in the Display Mode: 

(y) 
1 

( ) 

1 

Scrolls through the pages downward (forward) 

Scrolls through the pages upward (backward) 

Returns to the first page within current measurement group 

When pressed for 5 seconds, clears the alarm LED 

Load bar graph - 

indicates % 
current load 

round LEDs - 

indicate 
measurement 

group 

arrow LEDs - 

indicate measured 
parameter 

The front panel display is updated approximately twice per second; you can 
adjust the display update rate via the Display Setup Menu (see Section 4.8). 

Table 5-1 lists all displayed parameters and their LED indicators. 
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Load Bar Graph 

The load bar graph displays the amount, in percent, of the current load with 
respect to user-defined nominal load current. The highest current measured by 
the C191HM is divided by the nominal load current as defined in the Display 
Setup Menu (see Section 4.8) and expressed as a percent by the LEDs (40% to 
110%) which are lit. For example, if all LEDs up to and including 90% are lit, this 
means that the load is 90% of the nominal load current. If the nominal load 
current is set to 0, it is taken from the CT primary current setup. 

Alarm LED 

The blinking Alarm LED gives you an alarm indication. It is controlled by the 
alarm/event setpoints (see Section 4.6) and operates in latched mode. Even if 
alarm conditions are no longer present, the alarm LED will continue to blink. To 
clear the alarm LED, press the up/down arrow keys simultaneously for 5 
seconds. 

Auto Scroll 

If display Auto Scroll option is enabled (see Section 4.8), the common 
measurements display (main screen) will scroll automatically after 30 seconds of 
uninterrupted use. 

To stop auto scrolling at the current page, press either arrow key. 

Auto Return to the Main Screen 

If display Auto Return option is enabled (see Section 4.8), the display will 
automatically return to the main screen from any other measurement screen after 
30 seconds of uninterrupted use. 

Fast Reset of Accumulated Data 

When changing data via the front panel is not secured by a password, you can 
reset the Min/Max registers, maximum demands and energies from the display 
mode without entering the reset menu. 

NOTES 

1. The common measurements display does not have a designated indicator LED. If no 
indicator LED is lit up below the display, this means that the common measurement 
parameters are being displayed at this time. To return to the common measurements 
from another group, press the illuminated key until it goes out. 

2. When you move to another measurement group, the instrument stores your last 
location; when you return to the previous group, the instrument restores the last page. 
At power up, the instrument always returns to the common measurements group and 
shows you the last page that was displayed prior to loss of power. 

Selecting a Display Page 
Press the down/up arrow keys to scroll through display pages. 
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Selecting Common Measurements 
Press the key pointed to by the illuminated round LED below the front panel 
display. If no LED is lit up, this means that the front panel displays the 
common measurements parameters. 

Selecting Min/Max Measurements 
Press the MAX/MIN key. Use the up/down arrow keys to scroll through 
Min/Max measurements. 

Selecting Total Harmonic Measurements 
Press the( HIESC key until the THD/TDD LED is illuminated. Use the 
up/down arrow keys to scroll through the different harmonic parameters. 

Selecting Individual Voltage Harmonics Measurements 
Press the key until the HARMONICS LED is illuminated and volts 
LEDs at the rig t are lit. Use the up/down arrow keys to scroll through the 
different harmonics readings. 

Selecting Individual Current Harmonics Measurements 
Press the key until the HARMONICS LED is illuminated and amps 
LEDs at the rig t are lit. Use the up/down arrow keys to scroll through the 
different harmonics readings. 

Selecting Energy Measurements 
Press the (ENERGY )key. Use the up/down arrow keys to scroll through the 
different energy readings. 

Fast Reset of Accumulated Data 
Select a display page where the data you want to reset is displayed. To reset: 

Min/Max log registers: select a Min/Max page from the Min/Max 
measurements display (where a MAX or MIN round LED is illuminated). 

Ampere and volt maximum demands: select the ampere or volt maximum 
demand page from the Min/Max measurements display (where a MAX 
DMD LED is illuminated, and volts or amps LEDs at the right are lit). 

Power maximum demands: select the power maximum demand page from 
the Min/Max measurements display (where a MAX DMD LED is illuminated, 
and kVA/MVA and kW/MW LEDs at the right are lit). 

Total and phase energies: select the energy measurements display. 

While holding thelseLecTikey, press and hold I ENTER for about 5 seconds. 
The displayed data is reset to zero. 
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5.2 Data Display Formats 
Table 5-1 specifies all front panel local displays available in the display mode. 
The display windows are labeled in the table as follows: 1 = upper window, 2 = 
middle window, 3 = lower window. 
Table 5-1 Displayed Parameters 
Ma WOW MOW"' lkcliea di ; ratirli3tego- 

, '4I!'''''' - 1 ' ' , 4.N..., 

t nit 

-,..:,.. F4;''.(5)7,i;mgqofiro-6,:rilmexo rof010407:VPWie.,-...,::',,.:2.1--:' 
1 1 V1/V1-2 Voltage L12 4 V/kV 
1 2 V2/V2-3 Voltage L23 4 V/kV 
1 3 V3N3-1 L. Voltage L31 4 V/kV 

2 1 V1/V1-2 Voltage Ll 0 4 V/kV 
2 2 V2/V2-3 Voltage L2 0 4 V/kV 
2 3 V3N3-1 P. Voltage L3 0 4 V/kV 

3 1 Al Current Ll 4 A 
3 2 A2 Current L2 4 A 
3 3 A3 Current L3 4 A 

4 1 kVA Total kVA 4 kVA/MVA 
4 2 PF Total power factor 4 
4 3 kW Total kW 4 kW/MW 

5 1 A NEUT Neutral current 4 A 
5 2 Hz Frequency 4 Hz 
5 3 kvar Total kvar 4 kvar/Mvar 

6 1 Ph.L1 C:) Label 
6 2 PF Power factor Ll 4 
6 3 kW kW Ll 4 kW/MW 

7 1 kVA kVA Ll 4 kVA/MVA 
7 2 Ph.L1 ® Label 
7 3 kvar kvar Ll 4 kvar/Mvar 

8 1 Ph.L2 ® Label 
8 2 PF Power factor L2 4 
8 3 kW kW L2 4 kW/MW 

9 1 kVA kVA L2 4 kVA/MVA 
9 2 Ph.L2 0 Label 
9 3 kvar kvar L2 4 kvar/Mvar 

10 1 Ph.L3 0 Label 
10 2 PF Power factor L3 4 
10 3 kW kW L3 4 kW/MW 

11 1 kVA kVA L3 4 kVA/MVA 
11 2 Ph.L3 0 Label 
11 3 kvar kvar L3 4 kvar/Mvar 

12 1 H01 (Fundamental harmonic) Label 
12 2 PF H01 total power factor 4 
12 3 kW H01 total kW 4 kW/MW 

13 1 Hl.L1 ® Label 
13 2 PF H01 power factor 1.1 4 
13 3 kW H01 kW Ll 4 kW/MW 
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pagei,liyi ntIOW ';10:0101Cir atarrieter. ":Digits ' 

.:-. : 

Unit '. 

-- 

14 1 H1.L2 0 Label 
14 2 PF H01 power factor L2 4 
14 3 kW H01 kW L2 4 kW/MW 

15 1 H1.L3 0 Label 
15 2 PF H01 power factor L3 4 
15 3 kW H01 kW L3 4 kW/MW 

16 1 U.Unb Label 
16 3 Voltage unbalance 4 

17 1 C.Unb Label 
17 3 Current unbalance 4 % 

- 
r`o 

14M.W1:400SINPWOWT..: 
.., 

1 1 V1N1-2 Min. real-time voltage L1/L12 6 4 VAN 
1 2 V2/V2-3 Min. real-time voltage L2/L23 6 4 V/kV 
1 3 V3N3-1 Min. real-time voltage L3/L31 V 4 . V/kV 

2 1 Al Min. real-time current L1 4 A 
2 2 A2 Min. real-time current L2 4 A 
2 3 A3 Min. real-time current L3 4 A 

3 1 kVA Min. real-time total kVA 4 kVA/MVA 
3 2 PF Min. real-time total power factor 4 
3 3 kW Min. real-time total kW 4 kW/WV 

4 1 A NEUT Min. real-time neutral current 4 A 
4 2 Hz Min. real-time frequency 4 Hz 
4 3 kvar Min. real-time total kvar 4 kvar/Mvar 

::Mtk)(':':: 
5 1 V1 /V1 -2 Max. real-time voltage L1/L12 6 4 V/kV 
5 2 V2/V2-3 Max. real-time voltage L2/L23 6 4 V/kV 
5 3 V3/V3-1 Max. real-time voltage L3/L31 6 4 V/kV 

6 1 Al Max. real-time current L1 4 A 
6 2 A2 Max. real-time current L2 4 A 
6 3 A3 Max. real-time current L3 4 A 

7 1 kVA Max. real-time total kVA 4 kVA/MVA 
7 2 PF Max. real-time total power factor 4 
7 3 kW Max. real-time total kW 4 kW/MW 

8 1 A NEUT Max. real-time neutral current 4 A 
8 2 Hz Max. real-time frequency 4 Hz 
8 3 kvar Max. real-time total kvar 4 kvar/Mvar 

-:. . 14.01:),Mt: 

9 1 V1 Max. volt demand L1/L12 6 4 V/kV 
9 2 V2 Max. volt demand L2/L23 6 4 V/kV 
9 3 V3 Max. volt demand L3/L31 6 4 V/kV 

10 1 Al Max. ampere demand L1 4 A 
10 2 A2 Max. ampere demand L2 4 A 
10 3 A3 Max. ampere demand L3 4 A 

11 1 kVA Max. sliding window kVA demand 4 kVA/MVA 
11 2 PF Power factor at max. kVA demand 4 
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Page: 

- , 

Win dow indicatotli :: ,: 'Patfarnete4):, : . -: 'Digits: :Unit 0 
41:F_IX : : , ', ,. . t 

11 3 kW Max. sliding window kW demand 4 kW/MW 

, : :: .,.!. . ..'Y,' i' ;!,i.' :T130eksement*:, :i .. 

...A.0,040 
1 1 V1N1-2 Voltage THD Ll/L12 4 % 
1 2 V2N2-3 Voltage THD L2/L23 4 % 
1 3 V3/V3-1 thd. Voltage THD L3 4 % 

2 1 Al Current THD Ll 4 °A) 

2 2 A2 Current THD L2 4 % 
2 3 A3 thd. Current THD L3 4 % 

3 1 Al Current TDD Ll 4 % 
3 2 A2 Current TDD L2 4 % 
3 3 A3 tdd. Current TDD L3 4 % 

4 1 Al Current K-Factor Li 4 
4 2 A2 Current K-Factor L2 4 
4 3 A3 HF. Current K-Factor L3 4 

''..itridiVidtia0-CldiVtiltige'i-larmonicsH03,H39' 
HARMONICS. 

1 1 V1/V1-2 Voltage harmonic H03 Li/L12 4 % 
1 2 V21V2-3 Voltage harmonic H03 L2/L23 4 % 
1 3 V3N3-1 03H Voltage harmonic H03 L3 4 % 

... 

20 1 V1N1-2 Voltage harmonic H39 L1/L12 4 % 
20 2 V2/V2-3 Voltage harmonic H39 L2/L23 4 % 
20 3 V3N3-1 39H Voltage harmonic H39 L3 4 % 

. , ,... .. .., .' lridiVidti#1iDddlcififeriVFIOripPniCs,H03-H39 
...HARMONICS 

1 1 Al Current harmonic H03 Li 4 % 
1 2 A2 Current harmonic H03 L2 4 °A3 

1 3 A3 03H Current harmonic H03 L3 4 % 

20 1 Al Current harmonic H39 Ll 4 % 
20 2 A2 Current harmonic H39 L2 4 °A) 

20 3 A3 39H Current harmonic H39 L3 4 % 
:'-aotaFxotgie*:-.; 

1 1 MWh Ac.En. Label 
1 2 IP. Label 
1 3 MWh import 5 MWh 

2 1 Mvarh rE.En. Label 
2 2 IP. Label 
2 3 Mvarh import 5 Mvarh 

3 1 MVAh AP.En. Label 
3 3 MVAh 5 MVAh 

4 1 MWh Ac.En. Label 
4 2 EP. Label 
4 3 MWh export 5 MWn 
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TAO, Wins IplAi 
- 

- aOrriste ',Digits .. Upit 0 
. 

5 1 Mvarh rE.En. Label 
5 2 EP. Label 
5 3 Mvarh export 5 Mvarh 

6 1 MWh 
R 0.0.f."cifsitis , 

Ac.En. Label 
6 2 IP.L1 Label 
6 3 MWh import L1 5 M1M1 

7 1 Mvarh rE.En. Label 
7 2 IP.L1 Label 
7 3 Mvarh import L1 5 Mvarh 

8 1 MVAh AP.En. Label 
8 2 11 Label 
8 3 MVAh L1 5 MVAh 

9 1 MWh Ac.En. Label 
9 2 IP.L2 Label 
9 3 MWh import L2 5 MWh 

10 1 Mvarh rE.En. Label 
10 2 IP.L2 Label 
10 3 Mvarh import L2 5 Mvarh 

11 1 MVAh AP.En. Label 
11 2 L2 Label 
11 3 MVAh L2 5 MVAh 

12 1 MWh Ac.En. Label 
12 2 IP.L3 Label 
12 3 MVVh import L3 5 MWh 

13 1 Mvarh rE.En. Label 
- 13 2 IP.L3 Label 

13 3 Mvarh import L3 5 Mvarh 

14 1 MVAh AP.En. Label 
14 2 L3 Label 
14 3 MVAh L3 5 MVAh 

O Display readings for all electrical quantities except Min/Max log and energies are 
sliding average values. 

When using direct wiring (PT Ratio = 1), voltages are displayed in 0.1 V units, currents 
in 0.01 A units, and powers in 0.001 kW/kvar/INA units. For wiring via PTs (PT Ratio > 
1), voltages are displayed in 1V units, currents in 0.01 A units, and powers in 0.001 
MW/Mvar/MVA units. When the value width is over the window resolution, the right 
most digits are truncated 

CD By default, the maximum range for energy readings is 99,999,999 MWh/Mvarh/MVAh. 
Beyond this value, the reading will roll over to zero. When the energy reading exceeds 
the window resolution, the right-most digits are truncated. To avoid truncation, you can 
change the energy roll value to lower limit via the User Selectable Options menu (see 
Section 4.9). Negative (exported) energy readings are displayed without a sign. 

O Per phase power and power factor readings are displayed only in 4LN3/4LL3 and 
3LN3/3LL3 wiring modes (see Section 4.1) if the phase powers display is enabled in 

the Display Setup menu (see Section 4.8). 
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f Phase energy readings are displayed only in 4LN3/4LL3 and 3LN3/3LL3 wiring modes 
if they are enabled in the User Selectable Options menu (see Section 4.9). 

O When the 4LN3 or 3LN3 wiring mode is selected, the voltages will be line-to-neutral; for 
any other wiring mode, they will be line-to-line voltages. 

O Displayed only in the 4LN3 or 3LN3 wiring mode. 

5.3 Self-Test Diagnostics Display 
The C191HM periodically performs self-test diagnostics during operation. If the 
instrument fails the test, it discards the last measurement results, and an error 
code is displayed for one second on all LEDs. Error codes are listed in Table 5-2. 
Code '8' indicates normal operation. 

Frequent failures may be the result of excessive electrical noise in the region of 
the instrument. If the instrument continuously resets itself, contact your local 
distributor. 

Table 5-2 Self-Test Diagnostic Codes 

1 ROM error 

2 RAM error 
3 Watch dog timer reset 

4 Sampling failure 
5 Out of control trap 
7 Timing failure 
8 Normal power up 

9 External reset (warm restart) 

NOTE 

The C191HM provides a self-check alarm register accessible through communications that 
indicates possible problems with instrument hardware or setup configuration. The hardware 
problems are indicated by the appropriate bits which are set whenever the instrument fails self-test 
diagnostics or in the event of loss of power. The setup configuration problems are indicated by the 
dedicated bit which is set when either configuration register is corrupted. In this event, your 
instrument will use the default configuration. For more information on the self-check alarm register, 
refer to the communications reference guides shipped with your.instrument. 
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. 

Through the Status Information Menu (StA), it is possible to view the status of various 
instrument features. 

6.1 The Status Information Menu 
SELECT 4 StA 

To enter the Status Information Menu: 

From the display mode, pres$ SELECT )to enter the Primary Selection Menu. 
Press SELECT to activate the StA window. 
Press 

To select a display page: 
Press the up/down arrow keys to scroll through the display pages. 

To quit the menu and return to the display mode: 

ENTER.) 

Press MEI or ENTER ) 

Front Panel Display 
When you are in the Status Information Menu, the front panel display is updated 
approximately four times per second and shows you a wide variety of status 
information that you can review by scrolling through display pages. 

The status parameters are designated by the abbreviated labels in the upper 
and /or middle window. The upper window flashes, indicating that you are in the 
menu display. 

Fast Reset of Counters 
When changing data via the front panel is not secured by a password, you can 
reset the counters from the Status Information Menu display without entering the 
reset menu: 

Select a display page where the counter you want to reset is displayed. 

While holding the SELECT key, press and hold ( ENTER )for about 5 seconds. 
The displayed data is reset to zero. 

6.2 Status Display Formats 
Table 6-1 lists all the displays available from the Status Information Menu. The 
display windows are labeled in the table as follows: 1 = upper window, 2 = 

middle window, 3 = lower window. 
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Table 6-1 Status Information Display 
Page lAlindolk , - Parameterr.: , .Digits Unit 

1 1 PHAS Label 
1 2 rOt Label 
1 3 Phase rotation sequence (POS/NEG/ERR) 4 
2 1 r Et. Label 
2 2 Relay #1 - #4 status 4 
2 3 Relay #5 - #8 status 4 

3 
3 

1 

3 
Stln 
Status input 1 

Label 

4 
4 

1 

3 
Cntl 
Counter #1 5 

Label 

5 1 Cnt2 Label 
5 3 Counter #2 5 

6 1 Cnt3 Label 
6 3 Counter #3 5 

7 1 Cnt.4 Label 
7 3 Counter #4 5 
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A so- 
Input and Output Ratings 

3 galvanically 690 V: 
isolated voltage (standard) 
inputs 

120 V: 
(optional) 

DIRECT INPUT (690V line-to-line voltage and 400V line- 
to-neutral) Burden: <0.5 VA 
INPUT USING PT Burden: <0.15 VA 
INPUT USING PT (120V line-to-line voltage) 
Burden: <0.1 VA 

3 galvanically 5 A: 
isolated current (standard) 
inputs 

1 A: 
(optional) 

INPUT VIA CT with 5A secondary output Burden: <0.1 
VA 
Overload withstand: 10A RMS continuous, 250A RMS for 
1 second 
INPUT VIA CT with 1A secondary output Burden: <0.02 
VA 
Overload withstand: 2A RMS continuous, 50A RMS for 1 

second 
Voltage and current input 
terminals 

UL recognized Screws: Brass, M4 
Maximum wire section: 2.5 mm2 (12 AWG) 

Optically isolated 
communication port 

EIA RS-485 or RS-232 standard (factory set) 
Maximum wire section: 1.5 mm2 (14 AWG) 

Relay outputs 5 relays rated at 5A, 250 V AC / 5A, 30 V DC / 
0.5A, 110 V DC 2 contacts (SPST Form A) 

1 relay rated at 5A, 250 V AC / 5A, 30 V DC / 
0.5A, 110 V DC 3 contacts (SPDT Form C) 

2 relays rated at 3A, 250 V AC / 3A, 30 V DC / 
0.5A, 110 V DC 2 contacts (SPST Form A) 

Maximum wire section: 1.5 mm2 (16 AWG) 
Analog output (optional) 

4-20 mA 
0-20 mA 

Accuracy 0.5%, Non-linearity 0.2% 
Load up to 510 Ohm 
24V DC external power supply required 

Status input Dry contact for external synchronization or monitoring 

Display 3 windows high-brightness seven-segment digit LEDs 
3 color LED bar graph 40-110% 

Power Supply 
Galvanically isolated power 
supply (factory set) 
1208.230V AC / 12084220 V DC 
12 V DC 
24 V DC 
48 V DC 

85 - 265V AC 50/60 Hz and 88- 290V DC 10 W 
9.6 -19 V DC 
19- 37 V DC 
37 - 72 V DC 
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Environmental Conditions 
Operating temperature 

Storage temperature 

Humidity 

-20°C to +60°C (-4°F to +140°F) 

-25°C to +80°C (-13°F to +176°F) 

0 to 95% non-condensing 

Construction 
Instrument body Case enclosure: flame resistant ABS & Polycarbonate Blend 

Dimensions: 144 x 144 x 86 mm ( 5.67 x 5.67 x 3.39 ") 
Mounting: 136 x 136 mm square cut-out (DIN 43700) 

Instrument weight 0.9 kg (2.04 lb.) 

Standards Compliance 
UL File # E129258 Pending 

CE: 
EMC: 89/336/EEC as amended by 92/31/EEC and 93/68/EEC 
LVD: 72/23/EEC as amended by 93/68/EEC and 93/465/EEC 

Harmonized standards to which conformity is declared: 
EN55011:1991; EN50082-1:1992; EN61010-1:1993; A2/1995 

Installation Category II, Pollution Degree 2 
EN50081-2:1994 EMC Generic Emission Standard - Industrial Environment 
EN50082-2:1995 EMC Generic Immunity Standard - Industrial Environment 
EN55022: 1994 Class A 
EN61000-4-2: 1995 Electrostatic Discharge 
EN61000-4-4: 1995 Electrical Fast Transient 
EN61000-4-8: 1993 Power Frequency Magnetic Field 
ENV50140: 1993 Radio Frequency Electromagnetic Field, Amplitude Modulated 
ENV50204: 1995 (200Hz) Radio Frequency Electromagnetic Field, Pulse 

Modulated 
ENV50141: 1993 Radio Frequency Common Mode, Amplitude Modulated 

ANSI C37.90.1: 1989 Surge Withstand Capability 
ANSI IEEE C62.41-1991 Surge Voltages in Low-Voltage AC Power Circuits 
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Measurement Specifications 

Parameter Full scale 
Accuracy, % Range Display resolution (%Rdg) CD 

@ range Rdg -, FS Conditions 
Voltage 120Vx PT 

@ 120Vor 

400Vx PT 

@ 690V 

208Vx PT 
@ 120N 

690Vx FT 
@ 690V 

For Ln reading 
and for 
30P2/30P3 
wiring modes 

For LL reading 
excep 
30 P2/30P3 

t 

wiring wing modes 

0.25 10% to 120% FS 0 to 999,000 V Direct wiring (PT=1): 
0.1 V@ 0.1V to 999.9 V 

Wring via PTs (PT>1): 

0.001 kV@ 0.001kV to 9.999 kV 
50.1% @ 10.00 kV to 999.0 kV 

Starting voltage 1.5% FS 

Line current CT PRIMARY CURRENT 0.25 2% to 120% FS 0 to 9999 A 0.01 A@ 0.01A to 99.99 A 
50.1 %@ 100.0 A to 9999 A 
Starting current 0.5% FS 

Active power 0.36x PTxCT @ 120V input 

1.2x PTxCT © 690V input 

0.5 lPF1 z 0.5 0 -2,000,000 to 
+2,000,000 kW 

Direct wiring (PT=1): 
0.001 kW @ 0.001kW to 9.999 kW 
Wiring via PTs (PT>1): 
0.001 MW @ 0.001MW to 9.999 MW 

50.1% @ 10.00 MW to 2000 MW 

Reactive power 0.36x FTxCT @ 120V input 
1.2x PNCT @ 690V input 

0.5 IPFis 0.9 0 -2,000,000 to 
+2,000,000 kvar 

Direct wiring (PT=1): 
0.001 kvar @ 0.001kvar to 9.999 kvar 
Wring via PTs (PT>1): 

0.001 Mvar @ 0.001Mvar to 9.999 Mvar 
50.1% @ 10.00 Mvar to 2000 Mvar 

Apparent power 0.36x FTxCT @ 120V input 

1.2x PTXCT @ 690V input 

0.5 IPFl a 0.5 0 0 to 
2,000,000 kVA 

Direct wiring (PT=1): 
0.001 kVA@ 0.001kVA to 9.999 kVA 
Wring via PTs (PT>1): 
0.001 MVA@ 0.001MVA to 9.999 MVA 

50.1% @ 10.00 MVA to 2000 MVA 

Power factor 1 1 pg z 0.5, 
I Z 10% FSI 

-0.999 to +1.000 0.001 

Frequency 0.1 45.00 to 65.00 Hz 0.01 Hz 
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Parameter Full scale 
Accuracy, % Range Display resolution (%Rdg) 0 

@ range Rdg FS Conditions 
Neutral (unbalanced) 
current 

CT PRIMARY CURRENT 0.5 

. 

2% to 120% FS 0 to 9999 A 0.01 A @ 0.01A to 99.99 A 
50.1% @ 100.0 A to 9999 A 
Starting current 0.5% FS 

Ampere demand same as for current 
KW demand (block & sliding) same as for kW 
KVA demand (block & sliding ) same as for kVA 
Total Harmonic 
Distortion 
THD U (I), % Ui (11) 

999.9 1.5 0.2 z 0.1% FS, 
11 (I) a 10% FSU 

(FSI) 

0-to 999.9 0.1 

Total Demand 
Distortion 
TDD (1), % 

100 1.5 z 1% FS, 
12 10% FSI 

0 to 100 0.1 

Active energy 
Import & Export 

according to power 
accuracy (3) 

0 to 99,999 MWh 1 kWh @ 1 to 99,999 kWh 
10 kWh @ 100 to 999.99 MWh 
100 kWh @ 1,000 to 9,999.9 MWh 
1MVVh @ 10,000 to 99,999 MWh 

Reactive energy 
Import & Export 

according to power 
accuracy(?) 

0 to 99,999 Mvarh 1 kvarh @ 1 to 99,999 kvarh 
10 kvarh @ 100 to 999.99 Mvarh 
100 kvarh @ 1,000 to 9,999.9 Mvarh 
1Mvarh @ 10,000 to 99,999.Mvarh 

Apparent energy according to power 
accuracy CD 

0 to 99,999 MVAh 1 kVAh @ 1 to 99,999 kVAh 
10 kVAh @ 100 to 999.99 MVAh 
100 kVAh @ 1,000 to 9,999.9 MVAh 
1MVAh @ 10,000 to 99,999 MVAh 

PT = external poten ial transformer ratio CT, CT Primary Current = primary current rating of external current transformer 
FSU = voltage full scale FSI = current full scale U1 = voltage fundamental I1 = current fundamental 

O © 10% to 120% of voltage FS and 2% to 120% of current FS Higher resolution is achievable via communications 
CD Where the current is > 10% FS, the energy accuracy is better than 1.5% Rdg. 

Additional Notes 
1. Accuracy is expressed as ± (percentage of reading + percentage of full scale) ± 1 digit. This does not include inaccuracies introduced by the 

user's potential and current transformers. 
2. Specifications assume: voltage and current wave forms with THD 5 5% for kvar, kVA and PF; reference operating temperature: 20 - 26°C. 
3. Ordinary measurement error is considerably less than the specified accuracy which indicates maximum error. 
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A 
accuracy, 51 

active energy, 3, 51 
active power, 3, 4, 34, 50 
alarms, 13 
ampere demand, 20, 29, 42 
analog output, 2, 5, 8, 14, 23, 24 
analog outputs, 20 

basic setup, 19 
burden, 48 

B 

C 
communications, 51 

CT, 1, 2, 9, 20, 24, 32, 39, 48, 50, 51 

CT PRIMARY CURRENT, 20, 50, 51 

current inputs, 8, 48 
current transformers, 51 

D 

demand, 2, 3, 14, 20, 22, 24, 29, 37, 40, 42, 
43, 51 

demand period, 14, 20, 37 
display, 1, 26, 27, 31, 32, 33, 34, 37, 38, 39, 

40, 41, 44, 46 
display mode, 32, 37, 39, 41, 46 

E 

energy, 1, 2, 3, 13, 25, 34, 35, 40, 44, 45, 51 
external synchronization, 2, 14, 20, 22, 48 

F 

frequency, 1, 2, 3, 4, 20, 28, 29, 42, 50 

inputs, 22, 48 

Load bar graph, 39 

L 

M 

measurement, 51 
menu, 17, 19, 21, 22, 23, 25, 26, 27, 31, 32, 

33, 34, 36, 37, 44, 45, 46 
Modbus, ii, 16, 20, 21 

Index 
mounting, 1, 7 

open delta, 9, 20 
options, 14 
overload withstand, 48 

0 

P 

panel cut-out, 7 
password, 2, 17, 36, 37, 39, 46 
PCornTest, 19 
power, i, 2, 3, 4, 8, 14, 20, 22, 23, 31, 34, 

35, 37, 39, 40, 41, 
power demand, 2, 3, 
power factor, 50 
power source, i, 8 
power supply, 48 
PT, 9, 20, 24, 25, 44, 
PT RAM, 20 
pulsing, 2, 13, 25, 26, 27, 31 

42, 
14, 

48, 

44, 
20, 

50, 

45, 
22, 

51 

48, 
37 

50, 51 

R 
reactive energy, 3, 51 

reactive power, 3, 4, 34, 50 
relays, 2, 13, 25, 30, 48 
reset, 20, 35, 37, 39, 40, 45, 46 

S 
self tests, 45 
setpoints, 20, 26, 27, 30, 39 
setup menus, 17, 19 
setup mode, 17 
sliding demand, 3 
standards, 48, 49 
status, 1, 2, 14, 17, 22, 30, 36, 46, 47 

T 
technical specifications, 48 
terminals, ii, 8, 9, 48 

voltage inputs, 48 

wiring configuration, 5, 9 
Wye, 20 

V 
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Every effort has been made to ensure that the material herein is complete and accurate. However, 
the manufacturer is not responsible for any mistakes in printing or faulty instructions contained in 

this book. Notification of any errors or misprints will be received with appreciation. 

For further information regarding a particular installation, operation or maintenance of equipment, 
contact the manufacturer or your local representative or distributor. 

This book is copyrighted. No part of this book may be reproduced, stored in a retrieval system, or 
transmitted in any form or by any means, electronic, mechanical, photocopying, recording or 
otherwise without the prior written permission of the manufacturer. 

Modbus is a trademark of Modicon, Inc. 

BG0282 Rev.A1 
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This document specifies a subset of the Modbus serial communications protocol used to transfer 
data between a master computer station and the C191HM. The document provides the complete 
information necessary to develop a third-party communications software capable of 
communication with the Series C191HM Powermeters. Additional information concerning 
communications operation, configuring the communications parameters, and communications 
connections is found in "Series C191HM Powermeters, Installation and Operation Manual". 

IMPORTANT 

1. In 3-wire connection schemes, the unbalanced current and phase readings for power factor, active 
power, and reactive power will be zeros, because they have no meaning. Only the total three-phase 
power values can be used. 

2. In 4LN3, 4LL3, 3LN3 and 3LL3 wiring modes, harmonic voltages will represent line-to-neutral 
voltages. In a 3-wire direct connection, harmonic voltages will represent line-to-neutral voltages as 
they appear on the instrument's input transformers. In a 3-wire open delta connection, harmonic 
voltages will comprise L12 and L23 line-to-line voltages. 

3. Most of the instrument advanced features are configured using multiple setup parameters that can 
be accessed in some contiguous registers. When writing the setup registers, it is recommended to 
write all the registers at once using a single request, or to clear (zero) the setup before writing into 
separate registers. 
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111100B.UOFRAMING 

2.1 Transmission Mode 

The protocol uses the Modbus Remote Terminal Unit (RTU) transmission mode. In RTU mode, 
data is sent in 8-bit binary characters. The 8 bit even parity or 8 bit no parity data format must be 
selected when configuring the instrument communications. The data format is shown in the 
following table. 

Table 2-1 RTU Data Format 

atri.tit _ .iiit 
Start bit 1 

Data bits 0 8 

Parity (optional) 1 

Stop bit 1 

® Least significant bit first 

2.2 The RTU Frame Format 

Frame synchronization is maintained in RTU transmission mode by simulating a synchronization 
message. The receiving device monitors the elapsed time between receptions of characters. If 

three and one-half character times elapse without a new character or completion of the frame, then 
the device flushes the frame and assumes that the next byte received will be an address. The 
frame format is defined below. 

The maximum query and response message length is 256 bytes including check characters. 

RTU Message Frame Format 

2.3 Address Field 

The address field contains a user assigned address (1-247) of the instrument that is to receive a 

message. Address 0 is used in broadcast mode to transmit to all instruments (broadcast mode is 
available only for functions 06 and 16). In this case all instruments receive the message and take 
action on the request, but do not issue a response. In the C191HM, the broadcast mode is 

supported only for register addresses 287-294 and 301-302 (reset energies and maximum 
demands), 3404-3415 (reset/clear registers), and 4352-4358 (real-time clock registers). 

2.4 Function Field 

The function field contains a function code that tells the instrument vhat action to perform. 
Function codes used in the protocol are shown below in Table 2-2. 

Table 2-2 Modbus Function Codes 

e. 
7---, t, 

ecirnWS 
4MeiriinViii'MOditifit 

<- - '-:14' ''..VI'l' 
'Weirdij 

- - v 
.) 

-,, - 
03 Read holding registers Read multiple registers 
04 Read input registers Read multiple registers 
06 Preset single register Write single register 
16 Preset multiple registers Write multiple registers 
08 Loop-back test Communications test 

NOTE Broadcast mode available only for functions code 06 and 16. 
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2.5 Data Field 

The data field contains information needed by the instrument to perform a specific function, or data 
collected by the instrument in response to a query. 

IMPORTANT Fields composed of two bytes are sent in the order high byte first, low byte second. 

2.6 Error Check Field 

The error check field contains the Cyclical Redundancy Check (CRC) word. The start of the 
message is ignored in calculating the CRC. The CRC-16 error check sequence is implemented as 
described in the following paragraphs. 

The message (data bits only, disregarding start/stop and optional parity bits) is considered one 
continuous binary number whose most significant bit (MSB) is transmitted first. The message is 

pre-multiplied by x16 (shifted left 16 bits), and then divided by x16 + x15 + x2 + 1 expressed as a 

binary number (11000000000000101). The integer quotient digits are ignored and the 16-bit 
remainder (initialized to all ones at the start to avoid the case of all zeros being an accepted 
message) is appended to the message (MSB first) as the two CRC check bytes. The resulting 
message including CRC, when divided by the same polynomial (x16 + x15 + x2 + 1) at the receiver 
will give a zero remainder if no errors have occurred. (The receiving unit recalculates the CRC and 
compares it to the transmitted CRC). All arithmetic is performed modulo two (no carries). 

The device used to serialize the data for transmission will send the conventional LSB or right-most 
bit of each character first. In generating the CRC, the first bit transmitted is defined as the MSB of 
the dividend. For convenience, and since there are no carries used in the arithmetic, let's assume 
while computing the CRC that the MSB is on the right. To be consistent, the bit order of the 
generating polynomial must be reversed. The MSB of the polynomial is dropped since it affects 
only the quotient and not the remainder. This yields 1010 0000 0000 0001 (Hex A001). Note that 
this reversal of the bit order will have no effect whatever on the interpretation a bit order of 
characters external to the CRC calculations. 

The step by step procedure to form the CRC-16 check bytes is as follows: 

1. Load a 16-bit register with all l's. 
2. Exclusive OR the first 8-bit byte with the low order byte of the 16-bit register, putting the result in the 

16-bit- register. 
3. Shift the 16-bit register one bit to the right. 
4a. If the bit shifted out to the right (flag) is one, exclusive OR the generating polynomial 1010 000 000 

0001 with the 16-bit register. 
4b. If the bit shifted out to the right is zero, return to step 3. 

5. Repeat steps 3 and 4 until 8 shifts have been performed. 
6. Exclusive OR the next 8-bit byte with the 16-bit register. 
7. Repeat step 3 through 6 until all bytes of the message have been exclusive ORed with the 16-bit 

register and shifted 8 times. 
8. When the 16-bit CRC is transmitted in the message, the low order byte will be transmitted first, 

followed by the high order byte. 

For detailed information about CRC calculation, refer to the Modbus Protocol Reference Guide. 
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3 MODBUS MESSAGE FORMATS 

3.1 Function 03 - Read Multiple Registers 
This command allows the user to obtain contents of up to 125 contiguous registers from a single 
data table. 

Request 

InstrOment 
Address 

Fun6tion 
(03) 

?Staitin. 
:Addres: 

WoM toiint-. 1 rrOit hiali, -:: 

1 byte . I byte; '':23riit4S, . TZ:bitki, : :: 4' t2.ibileS4. , 

Starting Address Address of the first register to be read 
Word Count The number of contiguous words to be read 

Response 

:-,,Intuiii0i.l.t:c.-2` 

Address 
,F01101bir := f 

,.q0iK....:. 
4Byte 
.f6.cotiii 

kla 53a'. 
two 

4:Iftfifi. ':: 
..,.......,--,,,,.. 
lviordiNi 

,.._rfor 
.:.- 

:-,,,he6k:: ,...,, 

',---ifliiiti: yte?:. `.:.f tilifeAQ ::es:: i',..,.:: 1216itiii<2 giffiktesz , 

The byte count field contains quantity of bytes to be returned. 

3.2 Function 04 - Read Multiple Registers 

This command allows the user to obtain contents of up to 125 contiguous registers from a single 
data table. It can be used instead of function 03. 

Request 

Instrument 
;Address 

functiiin, 
:may 

Starting ,,, 
Address ,, , ..,,,,, _ 

o oun 
'S . 

ttriiiit g 

1;-1Cife,. _ Ste: ., 21)3yiei?,; K.2 bytes1 ytesA, 

Starting Address Address of the first register o be read 
Word Count The number of contiguous words to be read 

Response 
. , 

. ''''' i...:.:: 4.,,._,........ 
.. ,.. '1.1kdatess. 

. 

F.(16023n 
;:.(0.4.)k to.oun, 

1:4 
. ord 1 -1,. ., 

. 

-Lia 
':!,,W\I'CS r 4 i -.,-ts l' 
. -- --*-:i:-.Y... 

,,ZError,;:;:,:::4' 
,,E.,..;:,.- 

4-C .11°'.'k.,.''''';=,14 K...mtesc, I . 

.. 
.,:itt./4PA-- 

..,,,,,,,, '01byte,a- ,...,---,--.ar 114tbyte,..r ft 7 a .stN '45, 
.''''' ,:ii7:21bytes N A:, 

The byte count field contains quantity of bytes to be returned. 

3.3 Function 06 - Write Single Register 
This command allows the user to write the contents of a data register in any data table where a 
register can be written. 

Request 

InstruMent 
AddieSs. 

FUnctiOti - 

.(06), 
::ttirtini, 
.440,6,i, . 

'Data' 
',Weii 

Error r 
7,6644K,:' 

i_lijite .I.i byte`:.:. ':14: itiii:**, 
1 if61,1:=.; ei',,:4 

Starting Address Address of the register to be written 
Data Value Data to be written to the register 

Response 

The normal response is the retransmission of the write request. 
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3.4 Function 16 - Write Multiple Registers 

This request allows the user to write the contents of multiple contiguous registers to a single data 
table where registers can be written. 

Request 

` InMiurrieni, - 

Addrest 
fiiiiiiiiri 
(16);.: 

:;;Starting 
.411ilifes,s,, 

Word ' 

Awl 
'1 ' 
eLC'':iiiiiit.; 

1 byte t byte 4,14tii. 2,2IiiirgiC. f tbyte 

tEDItalW,oraifitti4 iterra7e.Citia-:" 
tad a 12T6VONI 

Zi 

Starting Address 
Word Count 
Byte Count 

Response 

Address of the first register to be written 
The number of contiguous words to be written 
The number of bytes to be written 

=lifitkiiiii:401. 
VAddreg'sti.c..Z. 

uifc64Y.7 
( 6 

irg- 
r./.. 

1.Address 
1Wom'ar ,,,T.' -- 
i..P.14.;0 
4,Count 

Y ERIT1 ,i A,;?,. 
' Check' 

- fiii*T6':ii 2itritesTa.:...-iiv: 
...,.. 

Ard.,-,. , 

,,,,...:,,,,, 
ilZbyle% 

3.5 Function 08 - Loop-back Communications Test 

The purpose of this request is to check the communications link between the specified instrument 
and PC. 

Request 

It -)46V, 
Address 

Function 
iip 4 

,Diagnostic 
.0 Za V( ' 

krir1.61 
kete.d-f:- k i; 

:::1'.1 .i'rei,;?5?::.,,, , t 41 byte . Jaili es t'llifiKeiS gi4,iiVtes . 

Diagnostic Code Designates action to be taken in Loop-back test. The protocol supports only 
Diagnostic Code 0 - return query data. 

Query data. The data passed in this field will be returned to the master through the 
instrument. The entire message returned will be identical to the message 
transmitted by the master, field-per-field. 

Data 

Response 

* i,..ti-it 
;,AddiOs., 

''' Ei; nti i:"i:17 r 
(0,8)' 

tagpot t ic jDati Error 
Piep . 

, ;iitite* a,t es ' izOliAV i T h 

The normal response is the re-transmission of a test message. 
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3.6 Exception Responses 
The instrument sends an exception response when errors are detected in the received message. 
To indicate that the response is notification of an error, the high order bit of the function code is 

set to 1. 

Exception Response 

':tti.iife'lloopilli 
-,...,-.. 
4agirOt's , 

,,,,,,,-4.-- gti.. . 
A-.;s:4-..s.,,z..1. c1-5ve..1::,..y.;-,,,, 
Zorder,,Okt is,,setto 

--....-.....-, 
RExceptioA 

7,VA, 41,,. ' ic C,`;,. 

o 4i elite' 
, ,.. 

i bifit:' , .... ... 
'44 ''': ,e41 :,,..: ...:.:.!;4i,I. 4, -,- CA''':''-''e;"'l'-'c 4..iloJYCUi' :17iiiiWig'":.:;;W:.::'-', 

Exception response codes: 

01 - Illegal function 
02 - Illegal data address 
03 - Illegal data value 
06 - Busy, rejected message. The message was received without errors, but the instrument is being 
programmed from the keypad (only for requests accessing setup registers). 

NOTE When the character framing, parity, or redundancy check detects a communication error, 
processing of the master's request stops. The instrument will not act on or respond to the message. 
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4 PROTOCOL IMPLEMENTATION 

4.1 Modbus Register Addresses 
The C191HM Modbus registers are referred to by using addresses in the enge of 0 to 65535. 
From within the Modbus applications, the C191HM Modbus registers can be accessed by 
simulating holding registers of the Modicon 584, 884 or 984 Programmable Controller, using a 5- 

digit "4XXXX" or &digit "4XX)C0<" addressing scheme. To map the C191HM register address to the 
range of the Modbus holding registers, add a value of 40001 to the C191HM register address. 
When a register address exceeds 9999, use a 6-digit addressing scheme by adding 400001 to the 
C191HM register address. 

4.2 Data Formats 
The C191HM uses three data formats to pass data between a master application and the 
instrument: a 16-bit integer format, a 32-bit modulo 10000 format, and a 32-bit long integer format. 

4.2.1 16-bit Integer Format 

A 16-bit data is transmitted in a single 16-bit Modbus register as unsigned or signed integer 
(whole) numbers without conversion or using pre-scaling to accommodate large-scale and 
fractional numbers to a 16-bit register format. Scaling can be made using either the LIN3 linear 
conversion, or decimal pre-scaling to pass fractional numbers in integer format. 

Non-scaled data 

The data will be presented exactly as retrieved by the communications program from the 
instrument. The value range for unsigned data is 0 to 65535; for signed data the range is -32768 to 
32767. 

LIN3 (Linear) Scaling 

This conversion maps the raw data received by the communications program in the range of 0 - 

9999 onto the user-defined LO scale/HI scale range. The conversion is carried out according to the 
formula: 

Y = (X/9999) x (HI LO) + LO 

where: 
Y - the true value in engineering units 
X - the raw input data in the range of 0 - 9999 
LO, HI - the data low and high scales in engineering units 

When data conversion is necessary, the HI and LO scales, and data conversion method are 
indicated for the corresponding registers. 

EXAMPLE 

Suppose you have read a value of 5000 from register 256 that contains a voltage reading (see Table 5- 
1). If your instrument has the 144V input option, and you use potential transformers with the ratings of 
22,000V : 110V = 200, then the voltage high scale is HI = 144x200 = 28,800, and in accordance with the 
above formula, the voltage reading in engineering units will be as follows: 

5000 x (28800 - 0)/9999 + 0 = 14401V 

When a value is written to the instrument, the conversion is carried out in reverse to produce the 
written value in the range of 0 - 9999: 

X = 9999 x (Y- LO) / (HI - LO) 
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Decimal Scaling 

Decimal pre-scaling can be used to accommodate fractional numbers to an integer register format. 
Fractional numbers pre-multiplied by 10 in power N, where N is the number of digits in the 
fractional part. For example, the frequency reading of 50.01 Hz is transmitted as 5001, having 
been pre-multiplied by 100. Whenever a data register contains a fractional number, the register 
measurement unit is given with a multiplier x0.1, x0.01 or x0.001, showing an actual register 
resolution (the weight of the least significant decimal digit). To get an actual fractional number with 
specified precision, scale the register value with the given multiplier. To write a fractional number 
into the register, divide the number by the given multiplier. 

4.2.2 32-bit Modulo 10000 Format 

The short energy registers 287-294, and 301-302 are transmitted in two contiguous 16-bit registers 
in modulo 10000 format. The first (low order) register contains the value mod 10000, and the 
second (high order) register contains the value/10000. To get the true energy reading, the high 
order register value should be multiplied by 10,000 and added to the low order register. 

4.2.3 32-bit Long Integer Format 

In a 32-bit long integer format, data is transmitted in two adjacent 16-bit Modbus registers as 
unsigned or signed long integer (whole) numbers. The first register contains the low-order word 
(lower 16 bits) and the second register contains the high order word (higher 16 bits) of the 32-bit 
long number. The low-order word always starts at an even Modbus address. The value range for 
unsigned data is 0 to 4,294,967,295; for signed data the range is -2,147,483,648 to 2,147,483,647. 

A 32-bit data can be transmitted without conversion as is, or by using decimal pre-scaling to 

transform fractional numbers to an integer format as described above (see Decimal Scaling in 
Section 4.2.1). 

4.3 User-Assignable Registers 

The C191HM contains the 120 user assignable registers in the address range of 0 to 119 (see 
Table 4-1), any of which you can map to either register address accessible in the instrument. 
Registers that reside in different locations may be accessed by a single request by re-mapping 
them to adjacent addresses in the user assignable registers area. 

The actual addresses of the assignable registers which are accessed via addresses 0 to 119 are 
specified in the user assignable register map (see Table 4-2). This map occupies addresses from 
120 to 239, where map register 120 should contain the actual address of the register accessed via 
assignable register 0, register 121 should contain the actual address of the register accessed via 
assignable register 1, and so on. Note that the assignable register addresses and the map 
register addresses may not be re-mapped. 

To build your own register map, write to map registers (120 to 239) the actual addresses you want to 
read from or write to via the assignable area (0 to 119). Note that long word registers should always be 
aligned at even addresses. For example, if you want to read registers 7136 (real-time voltage of phase 
A, word) and 7576/7577 (kWh import, long word) via registers 0-2, then do the following: 

- write 7576 to register 120 
- write 7577 to register 121 

- write 7136 to register 122 

Reading from registers 0-2 will return the kWh reading in registers 0 (low word) and 1 (high word), and 
the voltage reading in register 2. 

11 
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Table 4-1 User Assignable Registers 

6Sltg :Direction:0 
User definable data 0 0 0 0 0 
User definable data 1 1 0 0 0 
User definable data 2 2 0 0 0 
.. ... ... ... ... 

User definable data 119 119 0 0 0 

0 - depends on the mapped register 

Table 4-2 User Assignable Register Map 

:',.:.::'-' '-':::::::*--61Weii:45.670'.RtiV Aftii WaiffersI taRST*1 faria3.1.-0 gfilIV-66,,,:''iii 
Register address for user data 0 120 2 RAN 240 to 9999 
Register address for user data 1 121 2 R/W 240 to 9999 
Register address for user data 2 122 2 R/W 240 to 9999 
... ... ... ... ... 

Register address for user data 119 239 2 RNV 240 to 9999 

12 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 361 of 563



POVVERMETER REGISTERS-DESCRIPTION ---; 

5.1 Basic Data Registers 
Table 5-1 Basic Data Registers 

cl--. 04:i...400. -oi.,-,,Y. ;. .: L.:..,:..;pt 
:,,,..- , .:,::..:....:,:.:.:. .,.,L:.-si:l 

p-daw ,:,,.:, 
107,e09.1e 

OW! 
.44teg 

Iiiree=3 ...i 
tion:,1: 

' - kiligV. 
- 

.' -,- 

.::;$'..C.'01,:.1),.1.. :.,,:: ,!'. 'coo: 
.1:7.;:',,40:m :74t0.4.:',, 

Voltage L1/L12 (6) 256 2 R 0.1V/1V 0 Vmax LIN3 
Voltage L2/L23 6 257 2 R 0.1V/1V 0 Vmax LIN3 
Voltage L3/L31 6 258 2 R 0.1V/1V 0 Vmax LIN3 
Current L1 259 2 R 0.01A 0 Imax LIN3 
Current L2 260 2 R 0.01A 0 !max LIN3 
Current L3 261 2 R 0.01A 0 [max LIN3 
kW L1 262 2 R 0.001kW/1kW -Pmax Pmax LIN3 
kW L2 263 2 R 0.001kW/1kW -Prhax Pmax LIN3 
kW L3 264 2 R 0.001kW/1kW -Pmax Pmax LIN3 
kvar L1 265 2 R 0.001kvar/1kvar -Pmax Pmax LIN3 
kvar L2 266 2 R 0.001kvar/1kvar -Pmax Pmax LIN3 
kvar L3 267 2 R 0.001kvar/1kvar -Pmax Pmax LIN3 
kVA L1 268 2 R 0.001kVA/1kVA -Pmax Pmax LIN3 
kVA L2 269 2 R 0.001kVA/1kVA -Pmax Pmax LIN3 
kVA L3 270 2 R 0.001kVA/1kVA -Pmax Pmax LIN3 
Power factor L1 271 2 R 0.001 -1.000 1.000 LIN3 
Power factor L2 272 2 R 0.001 -1.000 1.000 LIN3 
Power factor L3 273 2 R 0.001 -1.000 1.000 LIN3 
Total power factor 274 2 R 0.001 -1.000 1.000 LIN3 
Total kW 275 2 R 0.001kW/1kW -Pmax Pmax LIN3 
Total kvar 276 2 R 0.001kvar/1kvar -Pmax Pmax LIN3 
Total kVA 277 2 R 0.001kVA/1kVA -Pmax Pmax LIN3 
Neutral current 278 2 R 0.01A 0 lmax LIN3 
Frequency 279 2 R 0.01Hz 45.00 65.00 LIN3 
Max. sliding window kW 
demand 6 

280 2 RNV 0.001kW/1kW -Pmax Pmax LIN3 

Accumulated kW 
demand 

281 2 RNV 0.001kW/1kW -Pmax Pmax LIN3 

Max. sliding window kVA 
demand 0 

282 2 RNV 0.001kVA/1kVA -Pmax Pmax LIN3 

Accumulated kVA 
demand 

283 2 RNV 0.001kVA/1kVA -Pmax Pmax LIN3 

Max. ampere demand L1 284 2 RNV 0.01A 0 'max LIN3 
Max. ampere demand L2 285 2 RAN 0.01A o 'max LIN3 
Max. ampere demand L3 286 2 RAW 0.01A o Imax LIN3 
kWh import (low) 287 2 RNV 1kVVh 0 9999 NONE 
kWh import (high) 288 2 RAN 10,000 kWh o 9999 NONE 
kWh export (low) 289 2 RAN 1kWh o 9999 NONE 
kWh export (high) 290 2 RNV 10 ,000 kWh 0 9999 NONE 
+kvarh net (low) C) 291 2 RNV 1kvarh 0 9999 NONE 
+kvarh net (high) 0 292 2 RNV 10,000 kvarh o 9999 NONE 
-kvarh net (low) 0 293 2 RIW 1kvarh o 9999 NONE 
-kvarh net (high) ® 294 2 RNV 10,000 kvarh 0 999 NONE 
Voltage THD L1/L12 295 2 R 0.1% 0 999.9 LIN3 
Voltage THD L2/L23 296 2 R 0.1% 0 999.9 LIN3 
Voltage THD L3 297 2 R 0.1% 0 999.9 LIN3 
Current THD L1 298 2 R 0.1% 0 999.9 LIN3 
Current THD L2 ' 299 2 R 0.1% 0 999.9 LIN3 
Current THD L3 300 2 R 0.1% 0 999.9 LIN3 
kVAh (low) 301 2 RNV 1kVAh 0 9999 NONE 
kVAh (high) 302 2 RNV 10,000 kVAh 0 9999 NONE 
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Parameter `TA" 
,e4.,e- 

ress.V1 

kip 
t-g4,,,,:l 
byte 

AblreCr 
6:1.::,- 
1.ttion 

riii , f-4Zsearitit% siri,: 
qIi6i-eliiii: ...,,, ,,; 1-1° '''''''''L ,..1.dwp,,,: '''121--'''7" q ,:! ; igh,0 

Present sliding window 
kW demand 

303 2 R 0.001kW/1kW -Pmax Pmax LIN3 

Present sliding window 
kVA demand (3), 

PF at maximum kVA 
siding window demand 

304 

305 

2 

2 

R 

R 

0.001kVA/1kVA 

0.001 

-Pmax 

-1.000 

Pmax 

1.000 

LIN3 

LIN3 

Current TDD L1 306 2 R 0.1% 0 100.0 LIN3 
Current TDD L2 307 2 R 0.1% 0 100.0 LIN3 
Current TDD L3 308 2 R 0.1% 0 100.0 LIN3 

0 The parameter limits are as follows: 
Imax (20% over-range) = 1.2 x CT primary current [A] 

Direct wiring (PT Ratio = 1): 

Vmax (690 V input option) = 828.0 V 
Vmax (120 V input option) = 144.0 V 
Pmax = (Imax x Vmax x 3) [kW x 0.001] if wiring mode is 4LN3 or 3LN3 
Pmax = (Imax x Vmax x 2) [kW x 0.001] if wiring mode is 4LL3, 30P2, 3DIR2, 30P3 or 3LL3 

Wiring via PTs (PT Ratio > 1): 

Vmax (690 V input option) = 144 x PT Ratio [V] 
Vmax (120 V input option) = 144 x FT Ratio [V] 
Pmax = (Imax x Vmax x 3)/1000 [MW x 0.001] if wiring mode is 4LN3 or 3LN3 
Pmax = (Imax x Vmax x 2)/1000 [ism x 0.001] if wiring mode is 4LL3, 30P2, 3D1R2, 30P3 or 3LL3 

(2) When using direct wiring (PT Ratio = 1), voltages are transmitted in 0.1 V units, currents in 0.01 A 
units, and powers in 0.001 kW/kvar/kVA units. For wiring via PT (PT Ratio > 1), voltages are 
transmitted in 1\/ units, currents in 0.01 A units, and powers in 0.001 MW/Mvar/MVA units. When the 
value width is over the field resolution, the right most digits are truncated. All values are transmitted 
with a decimal point. 

O Positive readings of kvarh net 

Negative readings of kvarh net 

(5) To get block interval demand readings, specify the number of demand periods equal to 1 (see Table 
5-2) 

© When the 4LN3 or 3LN3 wiring mode is selected, the voltages will be line-to-neutral; for any other 
wiring mode, they will be line-to-line voltages. 

NOTE Writing a zero to one of registers 280-286 causes reset of all maximum demands. Writing a zero 
to one of registers 287-294 and 301-302 causes reset of all accumulated energies. 

5.2 Basic Setup 
Table 5-2 Basic Setup Registers 

AFfiaiiiifeii' 
.:.. ,_.... .,;ftes.si 

iielf 
ek, 

lrec ' 
Mi.,i.: 

1 Range ,Y-,:c' 

- .ct, ?.. 

Wiring mode 0 2304 2 R/W 0 = 30P2, 1 = 4LN3, 2 = 3DIR2, 
3 = 4LL3, 4 = 30P3, 5 = 3LN3, 6 = 3LL3 

PT ratio 2305 2 R/W 10 to 65000 x 0.1 

CT primary current 2306 2 R/W 1 to 6500 A 
Power demand period 2307 2 RNV 1,2,5,10,15,20,30,60 min, 

255 = external synchronization a) 

Volt/ampere demand period 2308 2 R/W 0 to 1800 sec 
Averaging buffer size 2309 2 R/W 8, 16, 32 
Reset enable/disable 2310 2 R/W 0 = disable, 1 = enable 
Reserved 2311 2 R Read as 65535 
The number of demand 
periods 

2312 2 RNV 1 to 15 

14 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 363 of 563



Parameter ':A;;10=:!1tiie-;:: 
-.;_t,ess'i .; 'bite.:: 

liie046;1'=, 

; :tiqrk ,j. 

- ,FOnje 

Reserved 2313 2 R Read as 65535 
Reserved 2314 2 R Read as 65535 
Nominal frequency 2315 2 RAN 50, 60 Hz 
Maximum demand load 
current 

2316 2 R/W 0 to 6500 A (0 = CT primary current) 

0 The wiring mode options are as-follows: 

30P2 - 3-wire open delta using 2 CTs (2 element) 
4LN3 - 4-wire WYE using 3 PTs (3 element), line to neutral voltage readings 
3DIR2 - 3-wire direct connection using 2 CTs (2 element) 
41_1_3 - 4-wire WYE using 3 PTs (3 element), line to line voltage readings 
30P3 - 3-wire open delta using 3 CTs (2 1/2 element) 
3LN3 - 4-wire WYE using 2 PTs (2 1/2 element), line to neutral voltage readings 
3LL3 - 4-wire WYE using 2 PTs (2 1/2 element), line to line voltage readings 

Synchronization of power demand interval can be made through a digital input or via 
communications using the Synchronize power demand interval command (see Table 5-5). 

5.3 User Selectable Options Setup 

Table 5-3 User Selectable Options Registers 

iramejei: ;. 
1.:.r#04 

Izel.,;: 

-, lbyte.. 
JDirec- 

nt. 

Range=, 

Power calculation mode 2376 2 RAN 0 = using reactive power, 
1 = using non-active 
power 

Energy roll value 0 2377 2 R/W 0 = 1 x104 
1 = 1 x105 
2 = 1x106 
3 = 1x107 
4 = 1 x108 

Phase energy calculation 
mode 

2378 2 RAN 0 = disable, 1 = enable 

O For short energy registers (see Table 5-1), the maximum roll value will be 1 x108 for positive readings 
and 1 x107 for negative readings. 

5.4 Communications Setup 

Table 5-4 Communications Setup Registers 

.P4to the toi: - .... ,... 
Add=; 

.4..: ,,..-...1 
1,.,ir .P.Ss2 

Size,; 
±i, ), 

)iV-0': 
--.:,: 
n 

, '. /V ' . : . 
.... #n*- 

Reserved 2344 2 R Read as 65535 
Reserved 2345 2 R Read as 65535 
Address 2346 2 RNV 1 to 247 
Baud rate 2347 2 R/W 0 = 110 bps 

1 = 300 bps 
2 = 600 bps 
3 = 1200 bps 
4 = 2400 bps 
5 = 4800 bps 
6 = 9600 bps 
7 = 19200 bps 

Data format 2348 2 RNV 1 = 8 bits/no parity 
2 = 8 bits/even parity 

When changing the instrument address, baud rate or data format, the new communications parameters 
will take effect 100 ms after the instrument responds to the master's request. 
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5.5 Reset/Synchronization Registers 
Table 5-5 Reset/Synchronization Registers 

14-`gliiiiiliiiC' iffrfi 
.,. 

VAvdd=a18116414 
,w,.,.:4t4''t 

g.,-Ie,s''i) 
:triv-14, 
.4.,listet 

qilige-, ,.W1; 
=,'Ation..4 

;1 eset value- 
. . 

Clear total energy registers 3404 2 W 0 

Clear total maximum demand registers 3405 2 W 0 = all maximum demands 
1 = power demands 
2 = volt/ampere demands 

Reserved 3406- 2 

3407 
Clear event/time counters 3408 2 W 0 = all counters 

1-4 = counter #1 - #4 
Clear Min/Max log 3409 2 W 0 
Reserved 3410- 2 

3419 
Synchronize power demand interval 10 3420 2 W 0 

OO 1) If the power demand period is set to External Synchronization (see Table 5-2), writing a zero to this 
location will simulate an external synchronization pulse denoting the start of the next demand 
interval. The synchronization requests should not follow in intervals of less than 30 seconds, or the 
request will be rejected. This function is not permitted if the external synchronization is implemented 
by hardware, i.e., the digital input is configured as an external synchronization pulse input. 

2) If the power demand period is specified in minutes, writing a zero to this location provides 
synchronization of the instrument's internal timer with the time of reception of the master's request. If 

the time expired from the beginning of the current demand interval is more than 30 seconds, the new 
demand interval starts immediately, otherwise synchronization is delayed until the next demand 
interval. 

5.6 Instrument Status 
Table 5-6 instrument Status Registers 

l?'"a'i'4*6f4Y iiii::i 
' 

ize;;:x 

Fib ytbq 
rriseii 
okiii 

I) e 

. .1.. 

Instrument reset register 0 2560 2 R/W 0 (when read) 
65535 (when written)= 
reset the instrument 

Reserved 2561 2 R Read as 0 
Relay status 2562 2 R see Table 5-7 
Reserved 2563 2 R Read as 0 

Status inputs 2564 2 R see Table 5-11 
Firmware version number 2565 2 R 0-65535 
Instrument options 1 2566 2 R see Table 5-8 
Instrument options 2 2567 2 R see Table 5-8 

OO Writing a value of 65535 into register 2560 cause the instrument to perform a warm restart. 

Table 5-7 Relay Status 

Bit number , scnpbon, 
0 Relay #8 status 
1 Relay #7 status 
2 Relay #6 status 
3 Relay #5 status 
4 Relay #4 status 
5 Relay #3 status 
6 Relay #2 status 
7 Relay #1 status 
8-15 Not used (permanently set to 0) 
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Bit meaning: 0 = relay is energized, 1 = relay is not energized 

Table 5-8 Instrument Options 

.01:$Prigifedigtri::".; treiClialb*a ',- ..''''4',: 

Options1 0 120V option 
1 690V option 
2-5 Reserved 
6 Analog output 0/4-20 mA 
7-8 Reserved 
9 Relays option 
10 Digital input option 
11-15 Reserved 

Options 2 0-2 Number of relays - 1 

3-6 Number of digital inputs - 1 

7-15 Reserved 

5.7 Extended Status 

Table 5-9 Extended Status Registers 

WiferileiMiiii:OM 
r' ' 

re r!triel 
',q.0%,;: 

ei; 
brie'Cii00 r a ilefiarigij: . 4: 

Relay status 3452 2 R see Table 5-10 
Reserved 3453 2 R Read as 0 

Status inputs 3454 2 R see Table 5-11 
Setpoints status 3455 2 R see Table 5-12 
Log status 3456 2 R see Table 5-13 
Reserved 3457- 2 R Read as 0 

3473 
Setpoint alarm status 3474 2 R/W see Table 5-14 
Self-check alarm status 3475 2 R/W see Table 5-15 

Table 5-10 Relay Status 

.,._:..e escnption: 
0 Relay #1 status 
1 Relay #2 status 
2 Relay #3 status 
3 Relay #4 status 
4 Relay #5 status 
5 Relay #6 status 
6 Relay #7 status 
7 Relay #8 status 
8-15 Not used (permanently set to 0) 

Bit meaning: 0 = relay is not energized, 1 = relay is energized 

Table 5-11 Status Inputs 

bit , aiiettiPtibii, 
0 

1-15 
Status input 
Not used (permanently set to 0) 

Bit meaning: 0 = contact open, 1 = contact closed 
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Table 5-12 Setpoints Status 

: 

. ,. 
WealCiii)tiOri: ,, 0 

0 Setpoint # 1 status 
1 Setpoint # 2 status 
2 Setpoint # 3 status 
3 Setpoint # 4 status 
4 Setpoint # 5 status 
5 Setpoint # 6 status 
6 Setpoint # 7 status 
7 Setpoint # 8 status 
8 Setpoint # 9 status 
9 Setpoint # 10 status 
10 Setpoint # 11 status 
11 Setpoint # 12 status 
12 Setpoint # 13 status 
13 Setpoint # 14 status 
14 Setpoint # 15 status 
15 Setpoint # 16 status 

Bit meaning: 0 = setpoint is released, 1 = setpoint is operated 

Table 5-13 Log Status 

:fiif,- , ' be4641ra ..,-....1.;,14, 

0 Reserved 
1 New Min/Max Log 
2-15 Not used (permanently set to 0) 

Bit meaning: 0 = no new logs, 1 = new log recorded (the new log flag is reset when the user reads the 
first log record after the flag has been set) 

Table 5-14 Setpoint Alarm Status 

f, :i ;Descriptions ' 
0 Alarm #1 

1 Alarm #2 
2 Alarm #3 
3 Alarm #4 
4 Alarm #5 
5 Alarm #6 
6 Alarm #7 
7 Alarm #8 
8 Alarm #9 
9 Alarm #10 
10 Alarm #11 
11 Alarm #12 
12 Alarm #13 
13 Alarm #14 
14 Alarm #15 
15 Alarm #16 

Bit meaning: 1 = setpoint has been operated 

The setpoint alarm register stores the status of the operated setpoints by setting the appropriate bits to 
1. The alarm status bits can be reset all together by writing zero to the setpoint alarm register. It is 

possible to reset each alarm status bit separately by writing back the contents of the alarm register with 
a corresponding alarm bit set to 0. 
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Table 5-15 Self-check Alarm Status 

Bit : ' ':;:,-- escriptjoru 
0 Reserved 
1 ROM error 
2 RAM error 
3 Watchdog timer reset 
4 Sampling failure 
5 Out of control trap 
6 Reserved 
7 Timing failure 
8 Loss of power (power up) 
9 External reset (warm restart) 
10 Configuration corrupted 
11-15 Reserved 

The self-check alarm register indicates possible problems with the instrument hardware or setup 
configuration. The hardware problems are indicated by the appropriate bits which are set whenever the 
instrument fails self-test diagnostics or in the event of loss of power. The setup configuration problems 
are indicated by the dedicated bit which is set when either configuration register is corrupted. In this 
event, the instrument will use the default configuration. The configuration corrupt bit may also be set as 
a result of the legal changes in the setup configuration since the instrument might implicitly change or 
clear other setups if they are affected by the changes made. 

Hardware fault bits can be reset by writing zero to the self-check alarm register. The configuration 
corrupt status bit is also reset automatically when you change setup either via the front panel or through 
communications. 

5.8 Extended Data Registers 
The following table lists all registers containing the data measured by the instrument. Notice that these 
registers are arranged into groups which are not located at adjacent addresses. You can re-map these 
registers into adjacent addresses to access multiple data from different data groups by using a single 
request. Refer to Section 2.9 for information on the user assignable registers. 

Along with the register address, the table shows for each data item its data identifier (ID). This is a one 
word containing a data group ID in the high byte and the parameter offset in a group in the low byte. Data 
IDs are used to specify input or output parameters whenever a data parameter specification is needed, 
for example, when selecting analog output parameters or reading Min/Max log records. 

Table 5-16 Extended Data Registers 

arame er - ;6.1flOgri.irri. A ir nit ;-,,, 

, 

ky daiiiii/SCilQ 
alfeegriraiila a 1 Register 3i 6ii,kli::;14i§115;.; 

None 6656 1 11776-11777 0 1R 10 10 

tlitilitriiiiisT:::.-"' -" -..,:c:: ' , . ta: 

Status inputs 
(see Table 5 -1 1) 

6896 12544-12545 1536 R 0 3 

RelayS. ' 

Relay status 
(see Table 5-10) 

6976 12800-12801 2048 R 0 3 

Ev ent/ time echiriteriS' ,,, ,., 

Counter #1 

Counter #2 

Counter #3 

7056 
7057 
7058 
7059 
7060 
7061 

13056-13057 

13058-13059 

13060-13061 

2560 

2561 

2562 

R/W 

RAN 

RNV 

0 

0 

0 

99999 

99999 

99999 
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Pafiiiietei"' C16A:sitiRegisteo .. 2 IC 
. 

, egi.ter.;;::, 
1.4D'ata4,11,6DirA , is,,..t, 

Cr _ 

Aliiin, 
. 

f'RarigetScale Q:: 

N12-474 V,C6.60 toii .., ,High _;- 

Counter #4 7062 13062-13063 2563 RAN 0 99999 
7063 

10awniomireno,iistwalit, ,, ,:, 

Voltage L1/L12 6 7136 LIN3 13312-13313 3072 R 0.1V/1V 0 Vmax 
Voltage L2/L23 6 7137 LIN3 13314-13315 3073 R 0.1V/1V 0 Vmax 
Voltage L3/L31 6 7138 LIN3. 13316-13317 3074 R 0.1V/1V 0 Vmax 
Current L1 7139 LIN3 13318-13319 3075 R 0.01A 0 Imax 
Current L2 7140 LIN3 13320-13321 3076 R 0.01A 0 Imax 
Current L3 7141 LIN3 13322-13323 3077 R 0.01A 0 Imax 
kW L1 7142 LIN3 13324-13325 3078 R 0.001kW/1kW -Pmax Pmax 
kW L2 7143 LIN3 13326-13327 3079 R 0.001kW/1kW -Pmax Pmax 
kW L3 7144 LIN3 13328-13329 3080 R 0.001kW/1kW -Pmax Pmax 
kvar L1 7145 LIN3 13330-13331 3081 R 0.001kvar/1kvar -Pmax Pmax 
kvar L2 7146 LIN3 13332-13333 3082 R 0.001kvar/1kvar -Pmax Pmax 
kvar L3 7147 LIN3 13334-13335 3083 R 0.001kvar/1kvar -Pmax Pmax 
kVA L1 7148 LIN3 13336-13337 3084 R 0.001kVA/1kVA 0 Pmax 
kVA L2 7149 LIN3 13338-13339 3085 R 0.001kVA/1kVA 0 Pmax 
kVA L3 7150 LIN3 13340-13341 3086 R 0.001kVA/1kVA 0 Pmax 
Power factor L1 7151 LIN3 13342-13343 3087 R 0.001 -1.000 1.000 
Power factor L2 7152 LIN3 13344-13345 3088 R 0.001 -1.000 1.000 
Power factor L3 7153 LIN3 13346-13347 3089 R 0.001 -1.000 1.000 
Voltage THD L1/L12 7154 LIN3 13348-13349 3090 R 0.1% 0 999.9 
Voltage THD L2/L23 7155 LIN3 13350-13351 3091 R 0.1% 0 999.9 
Voltage THD L3 7156 LIN3 13352-13353 3092 R 0.1% 0 999.9 
Current THD L1 7157 LIN3 13354-13355 3093 R 0.1% 0 999.9 
Current THD L2 7158 LIN3 13356-13357 3094 R 0.1% 0 999.9 
Current THD L3 7159 LIN3 13358-13359 3095 R 0.1% 0 999.9 
K-Factor L1 7160 LIN3 13360-13361 3096 R 0.1 1.0 999.9 
K-Factor L2 7161 LIN3 13362-13363 3097 R 0.1 1.0 999.9 
K-Factor L3 7162 LIN3 13364-13365 3098 R 0.1 1.0 999.9 
Current TDD L1 7163 LIN3 13366-13367 3099 R 0.1% 0 100.0 
Current TDD L2 7164 LIN3 13368-13369 3100 R 0.1% 0 100.0 
Current TDD L3 7165 LIN3 13370-13371 3101 R 0.1% 0 100.0 
Voltage L12 7166 LIN3 13372-13373 3102 R 0.1V/1V 0 Vmax 
Voltage L23 7167 LIN3 13374-13375 3103 R 0.1V/1V 0 Vmax 
Voltage L31 7168 LIN3 13376-13377 3104 R 0.1V/1V 0 Vmax 

...,...; 
.W050ii.601116004PO. Si :;-.:; ,..; , ' - , - ... 

Total kW 7256 LIN3 13696-13697 3840 R 0.001kW/1kW -Pmax Pmax 
Total kvar 7257 LIN3 13698-13699 3841 R 0.001kvar/1kvar -Pmax Pmax 
Total kVA 7258 LIN3 13700-13701 3842 R 0.001kVA/1kVA 0 Pmax 
Total PF 7259 LIN3 13702-13703 3843 R 0.001 -1.000 1.000 
Reserved 7260 13704-13705 3844 R 0 0 
Reserved 7261 13706-13707 3845 R 0 

gegV,:me;atopliaryiyalpes,4,,iyi. 1 DIWONN.:; _ , , - 
Reserved 7296 13824-13825 4096 R 0 0 
Neutral current 7297 LIN3 13826-13827 4097 R 0.01A 0 !max 
Frequency CD 7298 LIN3 13828-13829 4098 R 0.01Hz 0 100.00 
Voltage unbalance 7299 LIN3 13830-13831 4099 R 1% 0 300 
Current unbalance 7300 LIN3 13832-13833 4100 R 1% 0 300 
A%e46-6i,0704Iiii413U0-4f,- ,:,, - I. .4 

RS :aaM" d 

Voltage L1/L12 6 7336 LIN3 13952-13953 4352 R 0.1V/1V 0 Vmax 
Voltage L2/L23 6 7337 LIN3 13954-13955 4353 R 0.1V/1V 0 Vmax 
Voltage L3/L31 6 7338 LIN3 13956-13957 4354 R 0.1V/1V 0 Vmax 
Current L1 7339 LIN3 13958-13959 4355 R 0.01A 0 Imax 
Current L2 7340 LIN3 13960-13961 4356 R 0.01A 0 Imax 
Current L3 7341 LIN3 13962-13963 4357 R 0.01A 0 Imax 
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;: ,Raeoieste.i;:.:: :, 

',., , : < , ' 
:sit.45itaidiiiiiii '' '' -",-1- - ,',J,:i,,,,pitk,,'400,,: 

i',::41133::,,,;,;!.,, t 
,;.:06ito :: ;:Rige/Scale.0..,, 

,, : A:,;.12a4.::i1: '''.Ciiii-CO ' eglitat ' ..Loipi 'High 
kW L1 7342 LIN3 13964-13965 4358 R 0.001kW/1kW -Pmax Pmax 
kW L2 7343 LIN3 13966-13967 4359 R 0.001kW/1kW -Pmax Pmax 
kW L3 7344 LIN3 13968-13969 4360 R 0.001kW/1kW -Pmax Pmax 
kvar L1 7345 LIN3 13970-13971 4361 R 0.001kvar/1kvar -Pmax Pmax 
kvar L2 7346 LIN3 13972-13973 4362 R 0.001kvar/1kvar -Pmax Pmax 
kvar L3 7347 LIN3 13974-13975 4363 R 0.001kvar/1kvar -Pmax Pmax 
kVA L1 7348 LIN3 13976-13977 4364 R 0.001kVA/1kVA 0 Pmax 
kVA L2 7349 LIN3 13978-13979 4365 R 0.001kVA/1kVA 0 Pmax 
kVA L3 7350 LIN3 13980-13981 4366 R 0.001kVA/1kVA 0 Pmax 
Power factor L1 7351 LIN3 13982-13983 4367 R 0.001 -1.000 1.000 
Power factor L2 7352 LIN3 13984-13985 4368 R 0.001 -1.000 1.000 
Power factor L3 7353 LIN3 13986-13987 4369 R 0.001 -1.000 1.000 
Voltage THD L1/L12 7354 LIN3 13988-13989 4370 R 0.1% 0 999.9 
Voltage THD L2/L23 7355 LIN3 13990-13991 4371 R 0.1% 0 999.9 
Voltage THD L3 7356 L1N3 13992-13993 4372 R 0.1% 0 999.9 
Current THD L1 7357 LIN3 13994-13995 4373 R 0.1% 0 999.9 
Current THD L2 7358 LIN3 13996-13997 4374 R 0.1% 0 999.9 
Current THD L3 7359 LIN3 13998-13999 4375 R 0.1% 0 999.9 
K-Factor L1 7360 LIN3 14000-14001 4376 R 0.1 1.0 999.9 
K-Factor L2 7361 LIN3 14002-14003 4377 R 0.1 1.0 999.9 
K-Factor L3 7362 LIN3 14004-14005 4378 R 0.1 1.0 999.9 
Current TDD L1 7363 LIN3 14006-14007 4379 R 0.1% 0 100.0 
Current TDD L2 7364 LIN3 14008-14009 4380 R 0.1% 0 100.0 
Current TDD L3 7365 LIN3 14010-14011 4381 R 0.1% 0 100.0 
Voltage L12 7366 LIN3 14012-14013 4382 R 0.1V/1V 0 Vmax 
Voltage L23 7367 LIN3 14014-14015 4383 R 0.1V/1V 0 Vmax 
Voltage L31 7368 LIN3 14016-14017 4384 R 0.1V/1V 0 Vmax 
Averagatotalalues, 
Total kW 7456 LIN3 14336-14337 5120 R 0.001kW/1kW -Pmax Pmax 
Total kvar 7457 LIN3 14338-14339 5121 R 0.001kvar/1kvar -Pmax Pmax 
Total kVA 7458 LIN3 14340-14341 5122 R 0.001kVA/1kVA 0 Pmax 
Total PF - 7459 LIN3 14342-14343 5123 R 0.001 -1.000 1.000 
Reserved 7460 14344-14345 5124 R 0 0 

Reserved 7461 14346-14347 5125 R 0 0 

:-ANFaqaiiiiiiiWOlgeel,7:11;T:. : :::M=f17:.! ' :,.F.I ':'1,:': :::' .:`.:. 

Reserved 7496 14464-14465 5376 R 0 0 

Neutral current 7497 LIN3 14466-14467 5377 R 0.01A 0 Imax 
Frequency CD 7498 LIN3 14468-14469 5378 R 0.01Hz 0 100.00 
Voltage unbalance 7499 LIN3 14470-14471 5379 R 1% 0 300 
Current unbalance 7500 LIN3 14472-14473 5380 R 1% 0 300 

-, 1.7:,-3taniZSZEVAE4111AZgra:::::.: : :. ;:: ' 
Volt demand L1/L12 6 7536 LIN3 14592-14593 5632 R 0.1V/1V 0 Vmax 
Volt demand L2/L23 6 7537 LIN3 14594-14595 5633 R 0.1V/1V 0 Vmax 
Volt demand L3/L31 6 7538 LIN3 14596-14597 5634 R 0.1V/1V 0 Vmax 
Ampere demand L1 7539 LIN3 14598-14599 5635 R 0.01A 0 !max 
Ampere demand L2 7540 LIN3 14600-14601 5636 R 0.01A 0 'max 
Ampere demand L3 7541 L1N3 14602-14603 5637 R 0.01A 0 Imax 
Block kW demand 7542 LIN3 14604-14605 5638 R 0.001kW/1kW 0 Pmax 
Reserved 7543 14606-14607 5639 R 0 0 

Block kVA demand 7544 LIN3 14608-14609 5640 R 0.001kVA/1kVA 0 Pmax 
Sliding window kW 
demand 

7545 LIN3 14610-14611 5641 R 0.001kW/1kW 0 Pmax 

Reserved 7546 14612-14613 5642 R 0 0 

Sliding window kVA 
demand 

7547 LIN3 14614-14615 5643 R 0.001kVA/1kVA 0 Pmax 

Reserved 7548 14616-14617 5644 R 0 0 

Reserved 7549 14618-14619 5645 R 0 0 
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'' "':P'01*1110Vikl : ''''' 11,0;bifRirdeiteli '0.421171):i0 ;1: A0014A 60,tit .,,,: ,A.IiiiI92 . "! 

' ' .;,:y:;',, ::, ". ,Regi)::::0iiiiSi11;:tReilitei:' J !'.j6= .'',' ' !: '-,1-' .-LOW High 
Reserved 7550 14620-14621 5646 R 0 0 
Accumulated kW demand 
(import) 

7551 LIN3 14622-14623 5647 R 0.001kW/1kW 0 Pmax 

Reserved 7552 14624-14625 5648 R 0 o 
Accumulated kVA 
demand 

7553 LIN3 14626-14627 5649 R 0.001kVA/1kVA 0 Pmax 

Predicted sliding window 
kW demand 

7554 LIN3 14628-14629 5650 R 0.001kW/1kW 0 Pmax 

Reserved 7555 14630-14631 5651 R o o 
Predicted sliding window 
kVA demand 

7556 LIN3 14632-14633 5652 R 0.001kVA/1kVA 0 Pmax 

PF at maximum kVA 
sliding window demand 

7557 LIN3 14634-14635 5653 R 0.001 -1.000 1.000 

. .., : ., . 

Total;*herdies . : . ..-:;,.:.':';:;;.'::: h. :.....f.,;;.:::- , . 
: .: 

. 

kWh import 7576 14720-14721 5888 R kWh O 108-1 

7577 
kWh export CD 7578 14722-14723 5889 R kWh 0 108-1 

7579 
Reserved 7580 14724-14725 5890 R o o 

7581 
Reserved 7582 14726-14727 5891 R o 0 

7583 
kvarh import 7584 14728-14729 5892 R kvarh o 108-1 

7585 
kvarh export $ 7586 14730-14731 5893 R kvarh 0 108-1 

7587 
Reserved 7588 14732-14733 5894 R o o 

7589 
Reserved 7590 14734-14735 5895 R o o 

7591 
kVAh total 7592 14736-14737 5896 R kVAh o 108-1 

7593 
Pilse ener§16,:: : ' . ": ::::::: : ::;',':?:, '.:';:::.,;;;,::1::::c1.;'.1:1::..::, : : :, 1:- :" :: 

:, 

kWh import L1 7616 14848-14849 6144 R kWh o 108-1 

7617 
kWh import L2 7618 14850-14851 6145 R kWh o 108-1 

7619 
kWh import L3 7620 14852-14853 6146 R kWh o 108-1 

7621 
kvarh import L1 7622 14854-14855 6147 R kvarh o 108-1 

7623 
kvarh import L2 7624 14856-14857 6148 R kvarh o 108-1 

7625 
kvarh import L3 7626 14858-14859 6149 R kvarh 0 108-1 

7627 
kVAh total L1 7628 14860-14861 6150 R kVAh o 1O8-1 

7629 
kVAh total L2 7630 14862-14863 6151 R kVAh 0 108-1 

7631 
kVAh total L3 7632 14864-14865 6152 R kVAh o 108-1 

7633 
Lil/L1' phae.viiitibei,ji*Moiiies; ':.- :-::: ' ':''.: :'.::7:::,:,';.:7;:: 7.:!",:'.,7,::: .:-:';';''::`;:l ':.:'::.. ;,;::,,: : 1 ' 

Harmonic H01 7656 LIN3 14976-14977 6400 R 0.01% o 100.00 
Harmonic H02 7657 LIN3 14978-14979 6401 R 0.01% o 1 oo . oo 

... 

Harmonic H40 7695 LIN3 14054-14055 6439 R 0.01% 0 100.00 
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.E:i.!RiiiiVt'Oe = ',," IF,f6A5ifteelTifei.1 ,,tF.:',:4 

eg 1 sediA 
4, 

L:i. 

,,: ..(e.:" 
... 

..,,:,:?::.; 

f.':. .,'itiiii1). 
; 

: . , , : , " .:::.:, WO 41..4 %.i5iiii::9 :1.::Lbiki.i,ligh:. 
MTN-f0..;Yih ,i'aM:'3.;,.:,., V::':!: ',.:::;':::'.:' -:.: i. ' . ::. . 7 . 

Harmonic H01 7696 LIN3 15104-15105 6656 R 0.01% 0 100.00 
Harmonic H02 7697 LIN3 15106-15107 6657 R 0.01% 0 100.00 
... ... ... 

Harmonic H40 7735 LIN3 15182-15183 6695 R 0.01% 0 100.00 
E: , 

: 

Harmonic H01 7736 LIN3 15232-15233 6912 R 0.01% 0 100.00 
Harmonic H02 7737 LIN3 15234-15235 6913 R 0.01% 0 100.00 

... ... ... 

Harmonic H40 7775 LIN3 15310-15311 6951 R 0.01% 0 100.00 
''-!-Ilr 7. . . , 

Harmonic H01 7776 LIN3 15360-15361 7168 R 0.01% 0 100.00 
Harmonic H02 7777 LIN3 15362-15363 7169 R 0.01% 0 100.00 
... ... ... 

Harmonic H40 7815 LIN3 15438-15439 7207 R 0.01% 0 100.00 
L2:0 a 's e;:,c u ri'en iSti a iiii.'ori kilk,:,:: : ::"; ::,.:.,:. ',...i....,:,:.:::: :,.'"4.,i.;;;:::,;;a::::::4:.,;:1:,:,., ,:::,:.,:i::;.,7:::,, ::, .. : :: :. : . ::: ,: . 

Harmonic H01 7816 LIN3 15488-15489 7424 R 0.01% 0 100.00 
Harmonic H02 7817 LIN3 15490-15491 7425 R 0.01% 0 100.00 
... ... ... 

Harmonic H40 7855 LIN3 15566-15567 7463 R 0.01% 0 100.00 

1Z1,111,;..1:1,i.:::::1,..:::::_ ,::, ,,,,,1 :. " ' 

Harmonic H01 7856 LIN3 15616-15617 7680 R 0.01% 0 100.00 
Harmonic H02 7857 LIN3 15618-15619 7681 R 0.01% 0 100.00 
- ... ... 

Harmonic H40 7895 LIN3 15694-15695 7719 R 0.01% 0 100.00 
OiifiCa$iiiM;i07,"(H0,1:)Yra Wiii3Ora lik,e7W4:ififiliCLVAggff:'-j.-!;;!.: ;J',.: ;;,_ ,. . 

,. 

Voltage L1/L12 8296 LIN3 17024-17025 10496 R 0.1V/1V 0 Vmax 
Voltage L2/L23 8297 LIN3 17026-17027 10497 R 0.1V/1V 0 Vmax 
Voltage L3 8298 LIN3 17028-17029 10498 R 0.1V/1V 0 Vmax 
Current L1 8299 LIN3 17030-17031 10499 R 0.01A 0 !max 
Current L2 . 8300 LIN3 17032-17033 10500 R 0.01A 0 Imax 
Current L3 8301 LIN3 17034-17035 10501 R 0.01A 0 !max 
kW L1 8302 LIN3 17036-17037 10502 R 0.001kW/1kW -Pmax Pmax 
kW L2 8303 LIN3 17038-17039 10503 R 0.001kW/1kW -Pmax Pmax 
kW L3 8304 LIN3 17040-17041 10504 R 0.001kW/1kW -Pmax Pmax 
kvar L1 8305 LIN3 17042-17043 10505 R 0.001kvar/1kvar -Pmax Pmax 
kvar L2 8306 LIN3 17044-17045 10506 R 0.001kvar/1kvar -Pmax Pmax 
kvar L3 8307 LIN3 17046-17047 10507 R 0.001kvar/1kvar -Pmax Pmax 
kVA L1 8308 LIN3 17048-17049 10508 R 0.001kVA/1kVA 0 Pmax 
kVA L2 8309 LIN3 17050-17051 10509 R 0.001kVA/1kVA 0 Pmax 
kVA L3 8310 LIN3 17052-17053 10510 R 0.001kVA/1kVA 0 Pmax 
Power factor L1 8311 LIN3 17054-17055 10511 R 0.001 -1.000 1.000 
Power factor L2 8312 LIN3 17056-17055 10512 R 0.001 -1.000 1.000 
Power factor L3 8313 LIN3 17058-17059 10513 R 0.001 -1.000 1.000 

':':;-7ZZ!.: 4: 4,.., .., .... 

Total kW 8336 LIN3 17152-17153 10752 R 0.001kW/1kW -Pmax Pmax 
Total kvar 8337 LIN3 17154-17155 10753 R 0.001kvar/1kvar -Pmax Pmax 
Total kVA 8338 LIN3 17156-17157 10754 R 0.001kVA/1kVA 0 Pmax 
Total PF 8339 LIN3 17158-17159 10755 R 0.001 -1.000 1.000 

h0ljiiii6Ree'AgiiiiWAIWW0fraWk riaik-PCM? ---MIEVM,:if , ;,1'!-:.':I';:: .' .: ' ' ' 
Voltage L1/L12 6 8416 LIN3 17408-17409 11264 R 0.1V/1V 0 Vmax 
Voltage L2/L23 6 8417 LIN3 17410-17411 11265 R 0.1V/1V 0 Vmax 
voltage L3/L31 6 8418 LIN3 17412-17413 11266 R 0.1V/1V 0 Vmax 
Current L1 8419 LIN3 17414-17415 11267 R 0.01A 0 !max 
Current L2 8420 LIN3 17416-17417 11268 R 0.01A 0 I m a x 

Current L3 8421 LIN3 17418-17419 11269 R 0.01A 0 I ma x 

23 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 372 of 563



Parantoter '.16 14i1C1R6giiiei: 344 i106, .Vh_it9p. .kaiide./Scale0, 
i4§1.. ,':.*iiiii::- .;gegWe't .,,: 

,,, 
:.:EoW, 1 .High 

Mininiumral4iii*::fdiliieilM1,:' ' 
Total kW 8456 LIN3 17536-17537 11520 R 0.001kW/1kW -Pmax Pmax 
Total kvar 8457 LIN3 17538-17539 11521 R 0.001kvar/1kvar -Pmax Pmax 
Total kVA 8458 LIN3 17540-17541 11522 R 0.001kVA/1kVA 0 Pmax 
Total PF 0 8459 L1N3 . 17542-17543 11523 R 0.001 0 1.000 
114friiiiiii.6iiiii)=ifiWaiiii.friii:WWW.iolpi)7 
Reserved 8496 17664-17665 11776 R 0 0 
Neutral current 8497 LIN3 17666-17667 11777 R 0.01A 0 !max 
Frequency CD 8498 LIN3 17668-17669 11778 R 0.01Hz 0 100.00 
Wrilliiiiiiiliiiiiii'dOV1R1:2Weiire-d '7 ' ,l , L.,: ;. ' 

x. 
V ' 

Reserved 8536 17792-17793 '12032 R 0 0 

... ... ... 

8547 18814-18815 12043 
fOiliii7iiiiiTiWirrifOgfaeiVerraliiiVN10.;.; ; 37::ii& - 

Voltage L1/L12 0 8736 LIN3 18432-18433 13312 R 0.1V/1V 0 Vmax 
Voltage L2/1_23 V 8737 LIN3 18434-18435 13313 R 0.1V/1V 0 Vmax 
Voltage L3/L31 (5) 8738 LIN3 18436-18437 13314 R 0.1V/1V 0 .Vmax 
Current L1 8739 LIN3 18438-18439 13315 R 0.01A 0 Imax 
Current L2 8740 LIN3 18440-18441 13316 R 0.01A 0 Imax 
Current L3 8741 LIN3 18442-18443 13317 R 0.01A 0 Imax 
Makienuni.:ie0iiii*t'010,/iiii:e466.... 
Total kW 8776 LIN3 18560-18561 13568 R 0.001kW/1kW -Pmax Pmax 
Total kvar 8777 LIN3 18562-18563 13569 R 0.001kVar/1kvar -Pmax Pmax 
Total kVA 8778 LIN3 18564-18565 13570 R 0.001kVA/1kVA 0 Pmax 
Total PF CD 8779 LIN3 18566-18567 13571 R 0.001 0 1.000 
0.0)ifif(iiiiiiirelikiiiiMal)11W1Velif( - )4,, ' ' 

q 
Reserved 8816 18688-18689 13824 R 0 

Neutral current 8817 LIN3 18680-18681 13825 R 0.01A 0 Imax 
Frequency 6 8818 LIN3 18682-18683 13826 R 0.01Hz 0 100.00 
M.0-.0iiiiit0.646eli(MYZ . "-,. - er , 

Max. volt demand L1/L12 
e 

8856 LIN3 18816-18817 14080 R 0.1V/1V 0 Vmax 

Max. volt demand L2/L23 8857 LIN3 18818-18819 14081 R 0.1V/1V 0 Vmax 

Max. volt demand L3/L31 8858 LIN3 18820-18821 14082 R 0.1V/1V 0 Vmax_ 

Max. ampere demand L1 8859 LIN3 18822-18823 14083 R 0.01A 0 Imax 
Max. ampere demand L2 8860 LIN3 18824-18825 14084 R 0.01A 0 Imax 
Max. ampere demand L3 8861 LIN3 18826-18827 14085 R 0.01A 0 Imax 
Reserved 8862 18828-18829 14086 R 0 0 
Reserved 8863 18830-18831 14087 R 0 0 

Reserved 8864 18832-18833 14088 R 0 0 

Max. sliding window kW 
demand 

8865 LIN3 18834-18835 14089 R 0.001kW/1kW 0 Pmax 

Reserved 8866 18836-18837 14090 R 0 0 

Max. sliding window kVA 
demand 

8867 LIN3 18838-18839 14091 R 0.001kVA/1kVA 0 Pmax 

O For the parameter limits, see note OO to Table 5-1. 

When using direct wiring (PT Ratio = 1), voltages are transmitted in 0.1 V units, currents in 0.01 A 
units, and powers in 0.001 kW/kvar/kVA units. For wiring via PTs (PT Ratio > 1), voltages are 
transmitted in 1V units, currents in 0.01 A units, and powers in 1 kW/kvar/kVA units. 

6 The actual frequency range is 45.00- 65.00 Hz. 

® Absolute min/max value (lag or lead). 

D The exported energy registers are read as positive unsigned long (32-bit) integers. 
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6 When the 4LN3 or 3LN3 wiring mode is selected, the voltages will be line-to-neutral; for any other 
wiring mode, they will be line-to-line voltages. 

(M) These parameters are logged to the Min/Max log 

5.9 Analog Output Setup 

Table 5-17 Analog Output Allocation Registers 

Channel #1 

ReblitersAre54Tili1110,8),,,, 
3148-3150 

Table 5-18 Analog Channel Allocation Registers 

ParaMeter Adifieii ,;Siiejyte'6:,:::Iiitiaiatii .Range,: 
Output parameter ID +0 2 RNV see Table 5-19 
Zero scale (0-4 mA) +1 2 RNV see Table 5-19 
Full scale (1/20 mA) +2 2 R/W see Table 5-19 

Except for the signed power factor (see Note 3 to Table 5-19), the output scale is linear within the value 
range. The scale range will be inverted if the full scale specified is less than the zero scale. 

Table 5-19 Analog Output Parameters 

0iitOpUiaiiiijefaii .: a ' II 1R 
e'r ., 

, nt e ilkUl.,. ':Odii., 
':"r I-114W iff.:4!3:1 ,k, . x, ;versions; i'!. . r 

None .; ' , - 
None 0 12 I N/A N/A NONE 
Realtimellialues..peephase ..c 

Voltage L1/L12 (3) 3072 2 0.1V/1V 0 Vmax LIN3 
Voltage L2/L23 S 3073 2 0.1V/1V 0 Vmax LIN3 
Voltage L3/L31 (3) 3074 2 0.1V/1V 0 Vmax LIN3 
Current L1 3075 2 0.01A 0 Imax LIN3 
Current L2 3076 2 0.01A 0 Imax LIN3 
Current L3 - 3077 2 0.01A 0 Imax LIN3 
RealAiMe;total valuei 
Total kW 3840 2 0.001kW/1kW -Pmax Pmax LIN3 
Total kvar 3841 2 0.001kvar/1kvar -Pmax Pmax LIN3 
Total kVA 3842 2 0.001kVA/1kVA 0 Pmax LIN3 
Total PF ® 3843 2 0.001 -1.000 1.000 LIN3 
Total PF Lag 3844 2 0.001 0 1.000 LIN3 
Total PF Lead 3845 2 0.001 0 1.000 LIN3 
RealitiMe.:atpctliaryivatue s z t: ';. : 

.. 
:_. 

Frequency (3) 4098 2 0.01Hz 10 1100.00 1LIN3 
Aif.er*geNaluesveOpttase' -'; .. .> zr: . 

Voltage L1/L12 S 4352 2 0.1V/1V 0 Vmax LIN3 
Voltage L2/L23 M 4353 2 0.1V/1V 0 Vmax LIN3 
Voltage L3/L31 (3) 4354 2 0.1V/1V 0 Vmax LIN3 
Current L1 4355 2 0.01A 0 Imax LIN3 
Current L2 4356 2 0.01A 0 'max LIN3 
Current L3 4357 2 0.01A 0 Imax LIN3 

A0170 66;400 1011,10: . i.,:f";E , ')- . 

Total kW 5120 2 0.001kW/1kW -Pmax Pmax LIN3 
Total kvar 5121 2 0.001kvar/1kvar -Pmax Pmax LIN3 
Total kVA 5122 2 0.001kVA/1kVA 0 Pmax LIN3 
Total PF ® 5123 2 0.001 -1.000 1.000 LIN3 
Total PF Lag 5124 2 0.001 0 1.000 LIN3 
Total PF Lead 5125 2 0.001 0 1.000 LIN3 
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0,utptit4parartieterc ' ' a 

I 

,g kit:it ,byte;':' ',!Jr144,,P.' ;:- ;iSca le:a 9t1-- - 

i i Veii to ti ' 2, L'a7t; r; -iti ., 

Aikrage,auxiliaryiyaluev; ...: ,.., .. 

Neutral current 
Frequency 0 

5377 
5378 

2 

2 
0.01A 
0.01Hz 

0 

0 

!max 
100.00 

LIN3 
LIN3 

gieiei-itZifeiiietidi :- 
r , . - , 

Accumulated kW demand 
Accumulated kVA demand 

5647 
5649 

2 

2 

0.001kW/1kW 
0.001kVA/1kVA 

0 

0 

Pmax 
Pmax 

LIN3 
LIN3 

OO For parameter limits, see note iO to Table 5-1. 

0 When using direct wiring (PT Ratio = 1), voltages are transmitted in 0.1 V units, currents in 0.01 A 
units, and powers in 0.001 kW/kvar/kVA units. For wiring via PTs (PT Ratio > 1), voltages are 
transmitted in 1V units, currents in 0.01 A units, and powers in 1 kW/kvar/kVA units. 

0 The actual frequency range is 45.00 to 65.00 Hz 

0 The output scale for signed (bi-directional) power factor is symmetrical with regard to ±1.000 and is 
linear from -0 to -1.000, and from 1.000 to +0 (note that -1.000 a +1.000). Negative power factor is 

output as [-1.000 minus measured value], and non-negative power factor is output as (+1.000 minus 
measured value]. To define the entire range for power factor from -0 to +0, the scales would be 
specified as -0/0. Because of the fact that negative zero may not be transmitted, the value of -0.001 is 
used to specify the scale of -0, and both +0.001 and 0.000 are used to specify the scale of +0. To 
define the range of -0 to 0, you must send -0.001/0.001 or -0.001/0. 

0 When the 4LN3 or 3LN3 wiring mode is selected, the voltages will be line-to-neutral; for any other 
wiring mode, they will be line-to-line voltages. 

5.10 Digital Input Allocation 
Table 5-20 Digital Input Allocation Registers 

al4'64 e r rAit a ?WO 
sw 

Si rOrrelliblO an e 

Status inputs allocation 0 3292 2 RNV see Table 5-21 
Pulse inputs allocation 0 3293 2 RNV see Table 5-21 
Not used 0 3294 2 RAN Read as 0 
External synchronization pulse 
input allocation 

3295 2 R/VV see Table 5-21 

0 Writing to these locations is ignored. No error will occur. 

NOTE 

When a digital input is allocated for the external synchronization pulse, it is automatically configured as a 

pulse input, otherwise it is configured as a status input. 

Table 5-21 Digital Input Allocation Mask 
,. 

' a:effifaiit;: : 

0 Digital input allocation status 
1-15 Not used (read as 0) 

Bit meaning: 0 = input is not allocated, 1 = input is allocated to the group 
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5.11 Alarm/Event Setpoints 
Table 5-22 Setpoint Registers 

..6etijOirit ...,Ssettipi.lijiiii(iee',Ailile5.:;,10,... 
Setpoint #1 2576-2583 
Setpoint #2 2584-2591 
Setpoint #3 2592-2599 
Setpoint #4 2600-2607 
Setpoint #5 2608-2615 
Setpoint #6 2616-2623 
Setpoint #7 2624-2631 
Setpoint #8 2632-2639 
Setpoint #9 2640-2647 
Setpoint #10 2648-2655 
Setpoint #11 2656-2663 
Setpoint #12 2664-2671 
Setpoint #13 2672-2679 
Setpoint #14 2680-2687 
Setpoint #15 2688-2695 
Setpoint #16 2696-2703 

Table 5-23 Setpoint Setup Registers 

Parameter Offset.. 
- 

::.:,1311i.0 On;.!! 

Trigger parameter ID +0 2 RNV see Table 5-24 
Action +1 2 RAN see Table 5-25 
Operate delay +2 2 RNV 0-9999 (x 0.1 sec) 
Release delay +3 2 RNV 0-9999 (x 0.1 sec) 
Operate limit +4, +5 4 RAN see Table 5-24 
Release limit +6, +7 4 RAN see Table 5-24 

The setpoint is disabled when its trigger parameter is set to NONE. To disable the setpoint, write 
zero into this register. 

2. When writing the setpoint registers (except the event when the setpoint is to be disabled), it is 

recommended to write all the setpoint registers using a single request, or disable the setpoint 
before writing into separate registers. Each value being written is checked for compatibility with the 
other setpoint parameters; if the new value does not conform to these, the request will be rejected. 

3. Operate and release limits for the trigger parameters and their conversion scales are indicated in 

Table 524. Each limit value occupies two contiguous registers, the first of which (low word) 
contains the limit value, and the second (high word) is reserved for long parameters. This register 
is always read as zero. When written, its value is ignored. 

4. Limits indicated in Table 5-24 by a N/A mark are read as zeros. When writing, they can be omitted or 
should be written as zeros. 

5. When a setpoint action is directed to a relay allocated to output energy pulses, an attempt to re- 
allocate it for a setpoint will result in a negative response. 

Table 5-24 Setpoint Trigger Parameters 

:Trig 6 6. r :parameter. ti 

.:, :,.-----.i7 ,---. 
0116:4174 :zsgo 

witel 
ni. il,:tiinitikale-10- .ton-, 

eversion..': Et6A, l'r Righ 

Wine. , ,, 

None 12 1 N/A IN/A INONE 
6tiiii6;iiiiiiigr". ' ' ffE1;".--7" 

i i ' 

Status input ON 
Status input OFF 

1536 
34304 

2 

2 

N/A 
N/A 

N/A 
N/A 

NONE 
NONE 

27 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 376 of 563



AT,riggetperame e 

. 

?rihiiii 
415'1. . 

iltiili 
el. , 

Ili galaiiiiiegleM ; .1.0On., 

:: .1 Ulfiiii.K ;II:HigW;.'-veri(Oh,-, 
priag.6witily , 

a; , 1114- .y,.N2,: 

Positive phase rotation reversal 0 35073 2 N/A N/A NONE 
Negative phase rotation reversal 
e 

35074 2 N/A N/A NONE 

kigh'ilowkrel4time veltieeiiireiiii13Keie::: 
High voltage 0 3584 2 0.1V/1V 0 Vmax LIN3 
Low voltage 0 36096 2 0.1V/1V 0 Vmax LIN3 
High current 3585 2 0.01A 0 Imax LIN3 
Low current 36097 2 0.01A 0 Imax LIN3 
High voltage THD 3591 2 0.1% 0 999.9 LIN3 
High current THD 3592 2 0.1% 0 999.9 LIN3 
High K-Factor 3593 2 0.1 1.0 999.9 LIN3 
High current TDD 3594 2 0.1% 0 100.0 LIN3 
$1467,(OW,ei.Orri-Wiii0triiirafUe:e1,..,?- 
High frequency 0 4098 2 0.01Hz 0 100.00 LIN3 
Low frequency ® 36866 2 0.01Hz 0 100.00 LIN3 
WWI OVOit*ielViliiiilfeViiVi ', 

High current L1 4355 2 0.01A 0 Imax LIN3 
High current L2 4356 2 0.01A 0 Imax LIN3 
High current L3 4357 2 0.01A 0 Imax LIN3 
Low current L1 37123 2 0.01A 0 Imax LIN3 
Low current L2 37124 2 0.01A 0 Imax LIN3 
Low current L3 37125 2 0.01A 0 Imax LIN3 
1046/10w.,*/etageAlLfeoon,Anylphase- - .,. 

High voltage 0 4864 2 0.1V/1V 0 Vmax LIN3 
Low voltage 0 37376 2 0.1V/1V 0 Vmax LIN3 
High current 4865 2 0.1V/1V 0 Vmax LIN3 
Low current 37377 2 0:1V/1V 0 Vmax LIN3 
Higtillo.W,ayAragOtiiWiti)W: 
High total kW import 5126 2 0.001kW/1kW -Pmax Pmax LIN3 
High total kW export 5127 2 0.001kW/1kW -Pmax Pmax LIN3 
High total kvar import 5128 2 0.001kvar/1kvar -Pmax Pmax LIN3 
High total kvar export 5129 2 0.001kvar/ikvar -Pmax Pmax LIN3 
High total kVA 5122 2 0.001kVA/1kVA 0 Pmax LIN3 
Low total PF Lag 37892 2 0.001 0 1.000 LIN3 
Low total PF Lead 37893 2 0.001 0 1.000 LIN3 
1111610634:iieWeliViiiIra7rWartieTfi:, - NI . ,: RIZIE,,,,i. M7 1 
High neutral current 5377 2 0.01A 0 Imax LIN3 
High frequency CD 5378 2 0.01Hz 0 100.00 LIN3 
Low frequency ® 38146 2 0.01Hz 0 100.00 LIN3 

0911V1IiiiWaiiiiaft" '''' "..'.,!'il .-L ' ,-.,, . N.. ".i.,' ' : 

High volt demand L1/L12 0 5632 2 0.1V/1V 0 Vmax LIN3 
High volt demand L2/L23 ® 5633 2 0.1V/1V 0 Vmax LIN3 
High volt demand L3/L31 ® 5634 2 0.1V/1V 0 Vmax LIN3 
High ampere demand L1 5635 2 0.01A 0 Imax LIN3 
High ampere demand L2 5636 2 0.01A 0 Imax LIN3 
High ampere demand L3 5637 2 0.01A 0 Imax LIN3 
High block kW demand 5638 2 0.001kW/1kW 0 Pmax LIN3 
High block kVA demand 5640 2 0.001kVA/1kVA 0 Pmax LIN3 
High sliding window kW demand 5641 2 0.001kW/lkW 0 Pmax LIN3 
High sliding window kVA demand 5643 2 0.001kVA/1kVA 0 Pmax LIN3 
High accumulated kW demand 5647 2 0.001kW/1kW 0 Pmax LIN3 
High accumulated kVA demand 5649 2 0.001kVA/1kVA 0 Pmax LIN3 
High predicted kW demand 5650 2 0.001kW/1kW 0 Pmax LIN3 
High predicted kVA demand 5652 2 0.001kVA/1kVA 0 Pmax LIN3 
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Ti.iggefpararneter Jrfg§er;? 
AD,, ,,..: 

,:SiZe;& 

z yt - 
'° 'Uiii ' ';';;12iitiit/iCale:0,!: ow. 

:Verion ' [ ighL: 
. . .. .. , 

High voltage harmonics on arijk'ii.haSe. 
High voltage harmonic H03 29184 2 0.01% 0 100.00 LIN3 
High voltage harmonic H05 29185 2 0.01% 0 100.00 LIN3 
High voltage harmonic H07 29186 2 0.01% 0 100.00 LIN3 
High voltage harmonic H09 29187 2 0.01% 0 100.00 LIN3 
High voltage harmonic H11 29188 2 0.01% 0 100.00 LIN3 
High voltage harmonic H13 29189 2 0.01% 0 100.00 LIN3 
High voltage harmonic H15 29190 2 0.01% 0 100.00 LIN3 
High voltage harmonic H17 29191 2 0.01% 0 100.00 LIN3 
High voltage harmonic H19 29192 2 0.01% 0 100.00 LIN3 
High voltage harmonic H21 29193 2 0.01% 0 100.00 LIN3 
High voltage harmonic H23 29194 2 0.01% 0 100.00 LIN3 
High voltage harmonic H25 29195 2 0.01% 0 100.00 LIN3 
High voltage harmonic H27 29196 2 0.01% 0 100.00 LIN3 
High voltage harmonic H29 29197 2 0.01% 0 100.00 LIN3 
High voltage harmonic H31 29198 2 0.01% 0 100.00 LIN3 
High voltage harmonic H33 29199 2 0.01% 0 100.00 LIN3 
High voltage harmonic H35 29200 2 0.01% 0 100.00 LIN3 
High voltage harmonic H37 29201 2 0.01% 0 100.00 LIN3 
High voltage harmonic H39 29202 2 0.01% 0 100.00 LIN3 
Higli,thiiEenf: haieriohedt4iiiiii'.fifiii 
High current harmonic H03 29440 2 0.01% 0 100.00 LIN3 
High current harmonic H05 29441 2 0.01% 0 100.00 LIN3 
High current harmonic H07 29442 2 0.01% 0 100.00 LIN3 
High current harmonic H09 29443 2 0.01% 0 100.00 LIN3 
High current harmonic H11 29444 2 0.01% 0 100.00 LIN3 
High current harmonic H13 29445 2 0.01% 0 100.00 LIN3 
High current harmonic H15 29446 2 0.01% 0 100.00 LIN3 
High current harmonic H17 29447 2 0.01% 0 100.00 LIN3 
High current harmonic H19 29448 2 0.01% 0 100.00 LIN3 
High current harmonic H21 29449 2 0.01% 0 100.00 LIN3 
High current - harmonic H23 29450 2 0.01% 0 100.00 LIN3 
High current harmonic H25 29451 2 0.01% 0 100.00 LIN3 
High current harmonic H27 29452 2 0.01% 0 100.00 LIN3 
High current harmonic H29 29453 2 0.01% 0 100.00 LIN3 
High current harmonic H31 29454 2 0.01% 0 100.00 LIN3 
High current harmonic H33 29455 2 0.01% 0 100.00 LIN3 
High current harmonic H35 29456 2 0.01% 0 100.00 LIN3 
High current harmonic H37 29457 2 0.01% 0 100.00 LIN3 
High current harmonic H39 29458 2 0.01% 0 100.00 LIN3 

O For parameter limits, see note OO to Table 5-1. 

(2) When using direct wiring (PT Ratio = 1), voltages are transmitted in 0.1 V units, currents in 0.01 A 
units, and powers in 0.001 kW/kvar/kVA units. For wiring via PTs (PT Ratio > 1), voltages are 
transmitted in 1V units, currents in 0.01 A units, and powers in 1 kW/kvar/kVA units. 

OO The setpoint is operated when the actual phase sequence does not match the indicated phase 
rotation. 

The actual frequency range is 45.00- 65.00 Hz. 

CD When the 4LN3 or 3LN3 wiring mode is selected, the voltages will be line-to-neutral; for any other 
wiring mode, they will be line-to-line voltages. 
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Table 5-25 Setpoint Actions 

.Aatibii IDD 

No action 0 
Operate relay #1 12288 
Operate relay #2 12289 
Operate relay #3 12290 
Operate relay #4 12291 
Operate relay #5 12292 
Operate relay #6 12293 
Operate relay #7 12294 
Operate relay #8 12295 
Assert local alarm 12800 
Increment counter #1 16384 
Increment counter #2 16385 
Increment counter #3 16386 
Increment counter #4 16387 
Count operating time using counter #1 CI 17408 
Count operating time using counter #2 CD 17409 
Count operating time using counter #3 0 17410 
Count operating time using counter #4 CD 17411 

O This action converts a common event counter to the time counter which measures time at 0.1 hour 
resolution while the setpoint is in the operated state. Each time counter has a non-volatile shadow 
counter which counts time at 1 second resolution before the corresponding time counter is 
incremented. 

5.12 Pulsing Setpoints 
Table 5-26 Pulsing Registers 

:RetaY:, '0iiWeirg.filiriWirraliM 
Relay #1 2892-2893 
Relay #2 2894-2895 
Relay #3 2896-2897 
Relay #4 2898-2899 
Relay #5 2900-2901 
Relay #6 2902-2903 
Relay #7 2904-2905 
Relay #8 2906-2907 

Table 5-27 Pulsing Setup Registers 

Piralii0er',. se izp; o irec n 
_ 

nge. 
. 

Output parameter ID 
Number of unit-hours per pulse 

+0 
+1 

2 

2 
RAN 
RAN 

see Table 5-28 
1-9999 

Table 5-28 Pulsing Output Parameters 

ulsingparamets -;it;, P,2b:,,, 

None 0 
kWh import 1 

kWh export 2 

kvarh import 4 

kvarh export 5 

kvarh total (absolute) 6 
kVAh total 7 

30 
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5.13 Relay Operation Control 
These registers allow the user to manually override setpoint relay operations. Either relay may be 
manually forced operated or released using commands sent via communications. 

NOTES 

1. A relay allocated as a pulsing relay may not be manually operated or released. When a relay is 

allocated for pulsing, it automatically reverts to normal operation. 

2. A relay is energized when forced operated, and is de-energized when forced released. 

Table 5-29 Relay Operation Control Registers 

Param 
- 

t 0 Address. ' fie; 
byte 

irecbon Range' 

Relay #1 control status 3244 2 R/W see Table 5-23 
Relay #2 control status 3245 2 RNV see Table 5-23 
Relay #3 control status 3246 2 R/W see Table 5-23 
Relay #4 control status 3247 2 R/W see Table 5-23 
Relay #5 control status 3248 2 R/W see Table 5-23 

Relay #6 control status 3249 2 R/W see Table 5-23 

Relay #7 control status 3250 2 RNs/ see Table 5-23 
Relay #8 control status 3251 2 R/W see Table 5-23 

Table 5-30 Relay Operation Status 

'iitrglisiieu'i-Z'- geilliV:', 
Normal operation 0 

Force operate 1 

Force release 2 

5.14 Min/Max Log 
The Min/Mai log registers are supported only for compatibility with other models of instruments. 
Because the Min/Max log is not time stamped in the C191HM, reading these registers returns you only 
values of the Min/Max log parameters which you can read directly via extended data registers (see Table 
5-16). 

Table 5-31 Min/Max Log Windows Registers 

;fMin/Max '644,1ifitOika, N.kelig.fei5Wera.ti(Ki.. 
Min/Max log window #1 4174-4181 
Min/Max log window #2 4182-4189 
Min/Max log window #3 4190-4197 
Min/Max log window #4 4198-4205 
Min/Max log window #5 4206-4213 
Min/Max log window #6 4214-4221 
Min/Max log window #7 4222-4229 
Min/Max log window #8 4230-4237 
Min/Max log window #9 4238-4245 
Min/Max log window #10 4246-4253 
Min/Max log window #11 4254-4261 
Min/Max log window #12 4262-4269 
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Table 5-32 Min/Max Log Window Registers 

Parameler ': Offset: 5:.(iii0:40Olit 
, 

, ., . 

13000. 

Second +0 2 R 0 

Minute +1 2 R 0 

Hour +2 2 R 0 

Day +3 2 R 0 

Month +4 2 R 0 

Year +5 2 R 0 

Parameter value 0 +6 4 R see Table 5-16 
+7 

O The Min/Max parameter value can be read in one or two registers depending on the value type. For 
the value length and conversion scales, refer to Table 5-16. The time stamp is not available in the 
C 1 91HM and is read as zeros. 

Table 5-33 Min/Max Log Mapping Register 

Paiameter 'kiiiii-eii . Size, 
;IiiitiV. 

rijiWaib4r, F,t 

Min/Max log start parameter ID 

for window #1 

4172 2 RNV see Table 5-16 

From 1 to 12 adjacent Min/Max log records can be read at a time via the Min/Max log windows. The 
starting window #1 can be mapped to any Min/Max log parameter listed in Table 5-16 by writing the 
parameter ID to the Min/Max log mapping register. This must be written before reading the Min/Max log 
windows. Note that through Min/Max log windows, you can read only adjacent parameters within the 
same Min/Max log data group. Reading parameters outside of the selected Min/Max log data group will 
return zero. 

5.15 Phase Harmonics 
These registers are preserved for compatibility with Series 290HD instruments. All the harmonics 
parameters can be read through extended data registers (see Table 5-16). 

Table 5-34 Phase Harmonics Registers 

:H4 r iioii)EtCfiWii al , .. . .,..... Registers} .,.:.,.,. 
spefr,a.ble5,095 

V L1/L12 harmonics 2816-2858 
V L2/L23 harmonics 3072-3114 
V L3 harmonics 3328-3370 
I L1 harmonics 3584-3626 
t L2 harmonics 3840-3882 
I L3 harmonics 4096-4138 

Table 5-35 Phase Harmonics 

Par a,, i, efe r 
L. 

s set? 

,, 

8 e- 
-,t 

"Direction , aiPStal41? tiiaiiiof: 
Channel RMS value +0 2 R 0 to Vmax13)/ImaxV/A LIN3 
Fundamental frequency +1 2 R 0 to 100.00 Hz LIN3 
THD +2 2 R 0 to 100.00 % LIN3 
Harmonic H01 

(reference) 
+3 2 R 0 to 100.00 % LIN3 

Harmonic H02 +4 2 R 0 to 100.00 % LIN3 
Harmonic H03 +5 2 R 0 to 100.00 % LIN3 

... 

Harmonic H40 +42 2 R 0 to 100.00 % LIN3 
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O For the parameter limits, see note CI to Table 5-1 

CI) When using direct wiring (PT Ratio = 1), voltages are transmitted in 0.1 V units and currents in 0.01 A 
units. For wiring via PTs (PT Ratio > 1), voltages are transmitted in 1V units and currents in 0.01 A 
units. 

CD Phase voltage will be line-to-line voltage in 30P2 and 30P3 wiring modes, and line-to-neutral 
voltage in other configurations. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
SP103 Her 6es Ave Pump Station 

Appendix 29: 

Supplier: 
" Contact 

Coating Details: 

Warranty: 

SP 103 OPERATING. AND MAINTENANCE MANUAL 
Part 5: Appendices 

Contract NO:: BW.30079 -02/03 
M & E Fitout & Oommisioing. 
SP103 Heroes Ave Pump Staticin 

Wet Well Lining System 

Corrosion Protection Services Pty Ltd 
PO Box 1094. 
Harvey Bay 
QLD - 4655 
(07) .4194 04.00. 

KL11 

Corrosion Protection Services (CPS) provide an In-House Quality 
Assuarance on all materials andworlunanship. A Fifteen (15) year warranty 
is provided by Corrosion Protection Services on Pump Wet Well, Heroes. 
Avenue, Brisbane Order No Q-54976/3251Q. Warranty may be null and void 
should damage be caused by earth tremors or earth movement caused by 
tremors, acts of war etc, .(i.e. unforseen circumstances not related to the 
maerial quality and workmanship beyond CPS's control. 
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CORROSION PROTECTION SERVICES 
PTY LTD 

CPS Sewerage Lining System 

Corrosion Protection Services 
ABN: 71 092 514 666 

P 0 Box 1094 
Hervey Bay QId 4655 

Ph: 07 4194 0400 
Fax: 07 4194 0500 

Mobile: 0407 940 409 (Sales) 
Mobile: 0438 940 400 (Accounts) 

Email: cpsAozconnect.net 
www.corrosionprotection.com.au 
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Corrosion Protection Services 
CPS Sewerage Lining System 
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Corrosion Protection Services 
CPS Sewerage Lining System 

1. Introduction to Products 

Corrosion Protection Services has utilised their system in many shires throughout 

Queensland. The CPS Sewerage Lining System can be applied to both new and existing 

surfaces in a sewerage environment to ensure corrosion resistant, prevent infiltration 

and extend the life span of valuable assets. Each site is assessed individually to 

ascertain its requirements and to ensure council requirements are met. Applications 

are corrosion resistant from the first seal coat through to the final top coat. 

To prevent corrosion to the concrete structure, our liner system is applied; the 

preparation work is extremely important for adhesion purposes. Should the product 

not correctly adhere, corrosion can reform. We believe structural integrity is also very 

important, hence the reason to rebuild the concrete structure to its original dimensions 

by applying a trowelable liner, rather than a thin liner over existing degeneration. 

Structures rehabilitated by CPS Systems have shown to be in "as new" state, years after 

initial rehabilitation works. The CPS System is a modified Epoxy base resin that allows 

100% control on gel times ensuring 100% chemical cross links, this also has a greater 

effect on adhesion properties. It is imperative to be able to get proper adhesion to 

ensure corrosion resistance. CPS Systems has 100% chemical resistance. 

The following guidelines explain the CPS Sewerage Lining system and the concept. 

Although there are many different applications/situations in the sewerage environment, 

the base concept remains the same. 

2. Applicability 

The structure is either water or grit blasted at a pressure of 3,000 psi depending on 

surface texture required to guarantee optimum adhesion. This removes any degraded 

contaminants from the concrete and ensures adequate adhesion of our product while 

also creating a porous texture allowing the prime coat to be absorbed. This is a very 

important step as if the surface is not correctly prepared, adhesion may be a problem. 

After blasting, the surface is dried and solvent washed to remove any contaminants, i.e. 

dust etc. 

CPS concrete primer sealer is then applied by roller, left to cure approx 1 hr, followed 

by a second coat also left to cure 1 hr, this may vary dependant upon weather 
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Corrosion Protection Services 
CPS Sewerage Lining System 

conditions. This primer system is a very thin product to allow penetration to concrete 

surface, to give us excellent adhesion of 1CL11 (Refer Appendix 11.1). The seal coat 

seals the structure to prevent any further degradation and prevent the lining system 

coming into contact with various degenerative soils and substances. KL11 is then 

applied at thicknesses of up to 10 mm thick, dependant upon the amount of degradation 

and the thickness needed to restore the structure to its original dimensions, thus 

ensuring structural integrity. The cured surface is touched up to ensure an even finish. 

Two top coats are then applied, at a film thickness of 0.5 to 1 mm. This leaves a smooth 

non stick surface, assisting maintenance so contaminants flow through easily. 

Most local government entities or contractors that are involved in the sewerage 

industry can utilise the CPS Sewerage Lining System to protect and extend the life of 

their assets. The CPS Sewerage Lining system provides corrosion protection, structural 

integrity, reduced cleaning and maintenance costs and often by refurbishing, new 

upgrades may not be necessary. While replacement of the sewerage structure may be 

more cost effective in the short term, often once installation and other costs are taken 

into consideration, the CPS Sewerage Lining system is a more viable alternative. 

Concrete has a limited lifespan therefore needing further refurbishment works within a 

few years. The CPS Sewerage Lining system is also extremely viable where access is 

difficult. 

All products used by Corrosion Protection Services have been manufactured on our 

behalf by Scott Technology's Pty Ltd, Sydney. It is a unique product which can be 

applied at thicknesses up to 25 mm overhead without sagging. Technical support from 

Scott Technology is given, and a sample of each batch produced, is kept on site by them. 

Should any problem be discovered at a later date they can analyse this sample and 

advise of any problem in the product, together with solutions needed. The trowel 

system is made up of special fillers and is received by us as a base system. Prior to 

application we add a fine aggregate (crushed kiln dried sand) which gives us additional 

structural properties. 

Corrosive environments have proved to offer long term resistance in liquid and gas 

environments. They also have exceptional resistance to acid, alkaline, salt solutions and 

aqueous media. 
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Corrosion Protection Services 
CPS Sewerage Lining System 

3. Specification Drawings 

Specification drawings should be supplied by the initial contractor/construction 

company building the existing sewerage component to be lined. As there is no change to 

the original structure, drawings are not provided by us. 

4. Material Specification 

KL 11 has been formulated for Corrosion Protection Services Pty Ltd after extensive 

consultation with polymer chemists and applications experts from Scott Technology Pty 

Ltd of Sydney, an independently owned company specialising in advanced resin 

technology for industrial applications. 

Corrosion Protection Services Pty Ltd has had extensive experience over the past five 

years in the relining of manholes, pumpstations, pipelines, storm water pipes and trade 

waste for a wide range of Queensland government departments including Wide Bay 

Water, Gold Coast Water, Burnett Shire, Caloundra Shire and Maryborough City 

Council. KL11 has a history of five years in the field in extreme corrosive gas 

environments and is a proven product. 

KL11. was developed to overcome the unforgiving processing nature of conventional 

epoxy resins out in the field and to increase longevity of the finished job in critical 

applications. The curing mechanism of the base resin is such that it exotherms after 

gelation, thereby allowing thicker build ups without the reduction in viscosity found 

with conventional epoxy systems which frequently leads to sagging and run offs as the 

material gels. Catalyst to resin ratios can be varied by the applicator to suit prevailing 

conditions, unlike epoxy systems which have critical mixing ratios and don't allow 

adjustments for the working environment. 

The Jail base resin (a Bisphenol A (epoxy) based urethane vinyl ester) has been used 

extensively throughout the world over the past 40 years in applications requiring a 

combination of corrosion resistance, chemical resistance, UV stability and long life. 

Corrosion Protection Services Pty Ltd is very confident to use KL11 in applications 

where a tough, long lasting chemical resistant lining is required. 
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Corrosion Protection Services 
CPS Sewerage Lining System 

attested to, by the attached letter (Appendix 11.3) from Michael Lever of Wide Bay 

Water. An internal audit has also been conducted by Wide Bay Water to ascertain the 

quality of product /workmanship used by us. Refer Appendix 11.4 for a copy of Wide 

Bay Water Audit P14. 

8. Installation Instructions 

There are certain procedures that must be adhered to before the application of KL11, 

Corrosion Protection Services is the only approved applicator of this product. 

9. Maintenance Instructions 

The CPS Lining system should be maintained by the routine maintenance guidelines 

already in place for the structure. The CPS Sewerage Lining system is smooth and easy 

to clean. 

10. Occupational Health & Safety 

Corrosion Protection Services has been involved in Manhole, Pump station and Grease 

Trap refurbishment works for the last five years. All on site employees are experienced 

in sewer and trade waste refurbishment and have a current confined space certificate. 

Workplace Health & Safety is a priority to our company and our employees, together 

with ensuring all necessary safety equipment is used. All Workplace Health & Safety 

guidelines and regulations are followed by staff of Corrosion Protection Services. We 

have a SITE MANAGEMENT PLAN (Refer Appendix 11.5) specifically adjusted for 

each individual site, this is used in conjunction with our WH&S POLICY (Refer 

Appendix 11.6), our HAZARDOUS SUBSTANCE MANAGEMENT PROCEDURE 

(Refer Appendix 11.7) and our CONFINED SPACE ENTRY PROCEDURE (Refer 

Appendix 11.8). All above documentation together with MSDS are held on site. 
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Corrosion Protection Services 
CPS Sewerage Lining System 

11. Appendices 
11.1 - Technical Data Sheet- KL11 

TECHNICAL DATA SHEET 

KL 11 

Lei ormance1R ra .11'7 "z--N 

ra mica 9,-$.igarkt mini 

USES 
KL 11 has been formulated to provide 
high performance in the 
refurbishment of sewer manholes, 
pump stations, treatment works and 
the repair of degraded and damaged 
concrete surfaces in other critical 
applications. MPa 95 after 7 days. 
KL 11 is also suitable for use with 
potable water. 

BENEFITS 
Outstanding corrosion resistance to a wide range 
of acids, alkalis, solvents and bleaches. 

Excellent combination of heat resistance, 
flexibility and elongation. KL 11 is not brittle like 
some other materials. 

Excellent UV light resistance. 

Very robust curing characteristics. KL 11 is not 
sensitive to mixing ratios out in the field. (Within 
well established parameters). 

Offers the ability to adjust gel times on site to 
counter worker downtime due to weather 
conditions, without effecting quality of the cured 
material. 

KL 11 is based on Atlac resins which have been 
used in corrosion resistant environments for over 
40 years. 

Highly thixoptropic version can be applied in thick 
coats that will not sag during exotherm. 

KL-11" '''-manlifietureitfor.'CiVROSION'ORott'crOnt:sERvicks'-0,TYI,T9,.:One-", 
:ID:..12?AbgEiii-134:adi;k0.0`01*;P!1Y-',2/47' SCOTT 

9.674, 01? 
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Corrosion Protection Services 
CPS Sewerage Lining System 

KL 11 is based on At lac resins which have over 40 years history in corrosion resistant applications 
throughout the world. 
The resin used is a bisphenol A vinylester which has excellent adhesion, corrosion resistance and 
mechanical properties combined with robust processing parameters which allow for wide range 
application techniques and conditions. 
The material also features excellent UV light resistance. 
The topcoat may be brushed or sprayed. 
The trowelling compound can be applied in thick coats and will not sag during the build up of 
exothermic heat. Dried sand may be added to further increase viscosity. 

Chemical Concentration Suitable up to °C 

Acetic Acid 25% 95° 

Ammonium Hydroxide 
(aqueous Ammonia) 

20% 60° 

Black liquor (pulp mill) All 95° 

Saturated Chlorine water Saturated 80° 

Brine Saturated 95° 

Cane sugar Liquor All 80° 

Chlorine water Saturated 80° 

Detergents All 95° 

Diesel fuel 100% 80° 

Embalming Fluid 100% 45° 

Esters, fatty acid 100% 80° 

Ethyl Alcohol 50% 50° 

Fuel oil 100% 95° 

Glycerine 100% 95° 

Hydrochloric acid 37% 45° 

Hydrogen peroxide 30% 40° 

Lactic acid All 95° 

Nitric Acid 50% 45° 

Oxalic acid Saturated 95° 

Phosphoric acid 80% 95° 

Sodium hydroxide 25% 65° 

Sucrose All 90° 

Sulphuric acid 75% 40° 

L 11. s manufactured for CORROSION: ofiorkcioksto,000,:tkixto:,:picowe : 0407 940.409 e 
Distributed by SCOTT TECHNOLOGY PTY LTD. ;12 Abbott Road, Seven HiIIs, NSW 2147. 

' ''' (61 2) 9838 
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Corrosion Protection Services 
CPS Sewerage Lining System 

11.2 In House Quality Assurance Form 

Corrosion Protection Services 
In House Quality Assurance 

Start Time: Finish Time: 

Workers Names: 
Date: 

SURFACE PREPARATION 
Customer: 
Job Address: 
CPS Job No: 

Surface prep by: 

Prep Inspected 
by: 
Grit Blasted Yes/No 

Pressure Washed PSI 

APPLICATION OF SEAL COAT 
15' Sealed by: 

Batched by: 

1" Batch No: 1" Quantity: 

Checked by: 

2' Sealed by: 

Batched by: 

2"d Batch No: 2" Quantity: 

Catalyst Batch 
No: 
Catalyst 
Amount: 

mis 

Inspected by: 

APPLICATION OF KL11 
Trowelled by: 

Batched by: 

Batch No: Quantity: 
Checked by: 
Catalyst Batch 
No: 
Catalyst 
Amount: 

mis 

Inspected by: 

APPLICATION OF CPS TOPCOAT 
1" Topcoated by: 

Batched by: 
1" Batch No: 1" Quantity: 

Checked by: 
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Corrosion Protection Services 
CPS Sewerage Lining System 

2nd Topcoated 
by: 
Batched by: 
2"d Batch No: 2nd Quantity: 

Catalyst Batch 
No: 
Catalyst 
Amount: 

mis 

Inspected by: 

Signed off by: 

11.3 Copy of Letter from Michael Lever - Wide Bay Water. 
This is available on hard copy only 
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BRISBANE CITY tOUNtIL, 
Brisbane Water 
SP103 Heroes Ave.Punip Station 

SP 103 OPERATING. AND MAINTENANCE MANUAL 
Part 5: Appendices 

Contract No:: .13W.30079,02/03 
M & E Fitout & CommisSioing 
SP103 Herdes Ave Pump Station 

Appendix 30:. Wet Well Washer: 
Supplier/Manufacturer: McBerps PtY Ltd 
Contact Details PO Box.304 

Yandina 
QLD - 4561 
(07) 5446 7167 

SP103 O&M Manual Rev: C Date: 05 Oct 05 Page: 31 
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Mc Berns AutoWellWasher TM 
(Australian Patent No. 655111) 

(International Patent App1.No.PCT/AU00/00084) 

INSTALLATION INSTRUCTIONS for WALL MOUNT BRACKET 

Positioning of the device in the well can be critical to the effectiveness of the wash 
system. Configuration of wells can differ but, in general the Washer should be 
positioned in the clearest available space to ensure the rotating arms do not come in 
contact with guide rails, chains, probes, etc. 
The mounting bracket is designed to pivot back against the wall (see Figure 1) so as 

not to impede access when a pump needs to be removed. 

Having chosen the position, the mounting bracket is secured to the wall by means of 
four 12mm stainless steel DynaboltsTM. The bolt holes should be drilled 
approximately 1 metre above the normal high water line. 
If you need to use the bracket extension piece it should now be attached. The 
extension piece is not needed in all wells depending on diameter and internal 
configuration. If not used, save it for later installations when multiple extensions may 
be useful. 
Once the bracket is secured, the Washer head is inserted in 
the semi-circular clamp and the two locknuts tightened. 

Now attach the pivot chain to the lug near the Washer 
head and pass the chain through the "eye" nut which 
should be installed in the wall approx. 1 metre above the 
Washer. The chain then attaches to the chain retainer 
which is fixed to the lip of the well opening. 
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hit the top of the pumps, probe/float switches, guide rails etc. 

The last task while in the well is to double check that all nuts have been tightened. 
Above ground you should have already installed an approved back-flow prevention 
device to the water supply line. Australian Standard specifies a Reduced Pressure 
Zone (RPZ) valve, and we recommend a 25mm model. Between this and the Washer 
a solenoid valve should be fitted in the water line. This solenoid is wired to the 

sewage pump control board so as to open when the pump turns on, and close when 
the pump stops. Thus the Washer operates as the well is being emptied 

THE WELL WASHER KIT CONTAINS: 
Rotating Washer Assembly 4 x 12mm SS Dynabolts 

Pivoting Mounting Bracket 5 metres SS Chain 
Installation Instructions "Eye" nut & SS Dynabolt 

Chain Retainer with 2 SS Dynabolts 
TO INSTALL YOU NEED TO PROCURE: 
Back flow prevention device. (Brand is your choice but we recommend 25mm size.) 
24volt AC Solenoid. (Brand and type is best chosen by your Electrician). 
Water conduit and connectors (water inlet for Washer head is 3/4" BSP male). 

240mm 

I 

Flexible Hose 

4- 365mm 4 640mm 

t.sg 
1,59 

G 

pizP; 

R!' 

Piece 

1233mrn 

Pivoting Bracket 

Please note the dimensions above are a guide only. Slight variations may occur. 

McBerns Pty Ltd 
07 54467167 
PO Box 304 

Yandina Qld 4561 Australia 
www.autowellwashers.com 

©McBerns Ply Ltd April. 2004 

3 
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BRISBANE: ay COUNCIL 
Brisbane Water 
SP103 Heroes Ave Pump Station 

SP 103 OPERATING AND MAINTENANCE MANUAL 
Part 5: Appendices 

aintract NO:: BW.30079-02/03 
M & EFitout & CommisSioing 
SP103 Heroes Ave Pump Station' 

Appendix 31: RPZ Valve 
Manufacturer: 
Model/Series Number: 
Supplier Contact: 

Tyco Flow Control Pacific Pty Ltd 
25BW3-CNBNT76027 
ITW Tech Plow 
3/29 Collinsvale Street, 
Rocklea QLD - 4108 
(07) 3277 0111 
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c'7E OTHER SIDE FOR INSTALL. 'PION D-7 z rzp2,-rv7 

R;7DUC:=D PRESSURE ZONE DEVICE. DOUBLE CHECK VALVE & DETECTOR 
ASSEMBLY INSTALLATION PROCEDURES 

**-*W A R,NTNG,,,,,,* 

The RP7 and DCV valves have certain installation requirements as set down by the National 
Plumbing Code AS3500.1.2-1998 Water Supply - Acceptable Solutions, AS2845.1-1998 Water 
Supply - Mechanical Backflow Prevention Devices and Tyco Backflow System's own 
recommended Installation Procedures. 

If these instructions are not followed than warranty will not be'given by Tyco 5ackfiow Systems. 
There is also the distinct possibility that the installation will not be approved by the relevant 
Plumbing Authority. 

ST fiVIPORTANT - F LUSH PIPEWORK THOROUGHLY PR:OR TO INSTALL. 

a) Resilient seated isolating valves must be installed immediately upstream and 
downstream of the device as per the drawing. 

b) A strainer with element perforations no larger the 1.6mm (15, 20 25mm), 3.25mm 
(32mm, 40mm & 50mm) and 4.6mm (65mm, 80mm, 100rrtm, 150mm, 200mm, 250mm & 

300mm) shall be installed between the upstream isolating valve and the device as .per 
the drawing. 

c) DC\i's can be installed in either the horizontal or vertical position. We recommend that 
the R RZ's be installed horizontally. 

d) The device shall be easily accessible for testing and replacement, ie. with fittings to 
comp ly with AS3500.1.2:1998. 

e) The assembly.shall not be subject to freezing. 

f) NOT TO BE INSTALLED IN SITUATIONS WHERE TEMPERATURE IS ABOVE 90° C. 

NOTE 
A strainer is not required in a fire service; 

Additional unions are not required for Typo Valvte_c ) valves. 

TESTING INFORMATION:. 

sriodic testing of once a year is required to check the correct operation of the valve and to 
iicatiz' the possible need for service. Only certified Backflow Testers, who have completed 

your St=iti=ig. relevant course, may carry out this procedure. Exchange Units and Repair Kits 

available from original purchase outlet. 

"MAKING FLOW CONTROL EASIER" 
1/0 BF R_PZ / DCV 05 / Ui 
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Maintenance }instructions For Flushing Device's 

Redthxd Pressure Zone Device. 
A. Open Test Tap's (1,28.3) One at a Time For a Period of I minute each. Simultaneously Opening and 

Closing Isolating Valve (2). 
B. Open Isolating Valve (2) and Allow Full Flo*. 
C.Shut Isolating Valve (I). 
D. Open Test Tap's (18.2) Together and AtIo* Device to Relieve. 
E. Shut Test Tap's (182), Open Isolating Valve (I). 
F. Repent Steps C,D&ESeveral Times, ( IF Necessary ). 

INLET- 

ISOLATING VALVE 1. 

TEST TAP'S. 
1. 2. 

ISOLATING VALVE 2. 

LINE STRAINER. 

TUNDISH TO DRAIN. 

-OU-TLET 

MINIMUM 

300mrn. 

A 

GROUND LEVEL. A/ 4, A/ 4, 47 
4'A/ V 

TYPICAL ARRANGEMENT FOR REDUCED PRESSURE ZONE DEVICES. 

Double Check Valve. 
&Open Test Tap's (1,283) One at a Time For a Period of I minute each, Simultaneously Opening and 

Closing Isolating Valve (2). 
B.Open Isolating Valve (2) and AlloW Full Flo*. 
C.Repeat if Necessary Several Tines. 

ISOLATING VALVE 1. 

TEST TAP'S. 

1. 2. 3. 
ISOLATING VALVE 2. 

LINE STRAINER. 

TYPICAL ARRANGEMENT FOR DOUBLE CHECK VALVE. 

Reduced Pressure Detector Assembly. 

For Flushing Procedure 
SAME AS RPZD above. 

INLET 

Main Valve. 

OUTLET 

Flo* Meter. 
Y-Strainer. 

TOP. VIEW. 

By-Pass Assembly. 

Test Tap's I, 2, 

IIII 

RELIEF PORT ......,i7FRONT VIEW. MINIMUM 

TUNDISH 10 DRAIN. 300rim. 

A/ T, GROUND LEVEL. 

A( A/ 4, A/ 4, A/ 

TYPICAL ARRANGEMENT FOR DETECTOR ASSEMBLY'S 

Double Check Detector Assembly. 

For Flushing Procedure 
SAME AS DCV above. 

Isolating Valves. 

END VIEW. 

TOP VIEW. 

FRONT VIEW. 

VO BF RPZ / DCV Page 2 of 2. 
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Tyco Flow Control Pacific Pty LW 
ABN 83 000 922 690 
1189 Kingsford Smith Drive 
Eagle Farm OLD 4009 

Phone: (07) 3260 2555 
Fax: (07) 3260 2142 
Web: www.tycoflowcontrol.com.au 

SEE OTHER SIDE FOR INSTALLATION DIAGRAM 

REDUCED PRESSURE ZONE DEVICE, DOUBLE CHECK VALVE 
& DETECTOR ASSEMBLY INSTALLATION PROCEDURES 

***wARN[NG*** 

The RPO3 and DC03 valves have certain installation requirements as set down by the National Plumbing Code 
AS3500.1.2-1998 Water Supply - Acceptable Solutions, AS2845.1-1998 Water Supply - Mechanical Backflow 
Prevention Devices and Tyco Backflow System's own recommended Installation Procedures. 

Warranty will be void if installation instructions are not followed. There is also the 
distinct possibility that the relevant Plumbing Authority will not approve the installation if 
not completed as per instructions. 

***PIPEWORK MUST BE FLUSHED THOROUGHLY BEFORE INSTALLATION*** 

a) Resilient seated-isolating valves must be installed immediately upstream and downstream of the device as 
per the drawing. 

b) A strainer with element perforations no larger than 1.6mm (15, 20 & 25mm), 3.25mm (32mm, 40mm & 

50mm) and 4.6mm (65mm, 80mm, 100mm, 150mm, 200mm, 250mm & 300mm) shall be installed between 
the upstream isolating valve and the device as per the drawing. 

c) DC03's can be installed in either the horizontal or vertical position. We recommend that the RPZ's be 
installed horizontally. 

d) The device shall be easily accessible for testing and replacement, ie. with fittings to comply with 
AS3500.1.2:1998. 

e) The assembly shall not be subject to freezing. 

f) NOT TO BE INSTALLED IN SITUATIONS WHERE TEMPERATURE IS ABOVE 90° C. 

NOTE 

A strainer is not required in a fire service; 
Additional unions are not required for Tyco Backflow valves. 

TESTING INFORMATION 

Periodic testing of once a year is required to check the correct operation of the valve and to indicate the possible 
need for service. Only certified Backflow Testers, who have completed your States' relevant course, may carry out 
this procedure. 
Exchange Units and Repair Kits are available from Tyco Backflow Systems. 

"MAKING FLOW CONTROL EASIER" 

T o t a I 

I/O BF RPO3 / DC03 / 00 PAgc 12 

F I o w S o I u I i 0 
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MAINTENANCE INSTRUCTIONS FOR FLUSHING DEVICE'S 

Reduced Pressure Zone Device 
1) Open Test tap's (1,2 8,, Si one al a time fora perioci of I minute; each, simultaneously opening and closino 

isolating valve (2). 
2) Open isolating valve (2) and allow full flow. 
3) Shut isolating valve (1). 
4) Open test tap's (1 & 2) together and aliovv device to relieve. 
5) Shut test taps (1 & 2), open isolating valve (1). 

6) Repeat steps 3,4 & 5 several times. (if necessary) 

1 Test Taps , 
-_,r--',, 

H -"ISOLATION Valve 1 ' I 

! PA i ,--- 'mil 
, 

1 1-' 

-._7,-__711:71.,4.--Z--, 
- rr ,174--rgi--7_,:-,--'-----177-P, 

: I '''K'';i..ii. !)---1,1;./-5, 
: ::,,-,/Llyi, 4 i-----1 ....470.: 

1 i "----' 'L ----- ' "-- - --1-1' ' . i 7.7.:::"::::' t 

,---ISOLATION Valve 2 

-t-_,..,,_ 
OUTLET _i___, 

,..,i . , ! , , , A, Ii.:::_:_____-., 
! i N ' il -1 PT- , ,r,/,.17.1,,, 
I : 0 ,h--1:-.-i, ,,7 i, 

t 

INLET 
_,...- ;...;,'; , - 1..., t..t_a2a.v'J-c.,,, j - ' . .. ---1 

Line Strainer 
Alt Gap MINIMUM 

300mm 
OPTIONAL: Rake Port Tundish 

DRAIN to WASTE 
GROUND LEVEL. 

TYPICAL ARRANGEMENT FOR REDUCED PRESSURE ZONE DEVICES. 

Double Check Valve 
1) Open test tap's (1,2 & 3) one Of a time for a period of 1 minute each, simultaneously opening and closing 

isolation valve (2). 
2) Open isolating valve (2) and allow full flow. 
3) Repeat it necessary several times. 

Valve 

Teal Taps 2 

3 ,-ISOLATION Valve 2 

OUTLET 
"r. 

0 i 
" 

INLET 

Line Strainer 

TYPICAL ARRANGEMENT FOR DOUBLE CHECK VALVE. 

Reduced Pressure Detector Assembly 
Flushing procedure SAME as RPM, above 

1&_,z/L,9, 
INLET I 1-1..-q&-4,-;,...17.0": OUTLET 

I rye. 
..L.7._....2\ cioy?. 

! j 

15 ai:;4 Ng417.-;' 

.-- By-Pass Assembly 

Double Check Detector Assembly 
Flushing procedure SAME as OCV above 

p 

1015;'P\ 
cDCTY 

Jo/ I 

Main Valvem 

--Test Taps ::.--747124--; 

Ll 

MINIMUM 
330mm 

Air Gap OPTIONAL: 
Relief Pori Tundish 

----- DRAIN TO WASTE 

GROUND LEVEL. 

TYPICAL ARRANGEMENT FOR DETECTOR ASSEMBLY'S 

I/O BF R.P03 / DC03 / OL; ot 

egtt 
K.17415 

; I 

1 

7-1 
""' . 

.11- 
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BRISBANE CITY COUNCIL 
Brisbane W4ter 
SP103 Heroes. Ave Pump Station 

SP 103 OPERATING. AND MAINTENANCE MANUAL 
Part 5: Appendices 

Contract NO.: .B W.36079,02103 
.1v1 & E'Fitout & CommisSioing 
SP103 Heroes Ave Pump Station 

Appendix 32: SPSV3 - Functional Specification 

SP103 O&M Manual Rev: C Date: 05 Oct 05 Page: 33 
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SPSV3 
SEWAGE PUMPING STATION 
SUBMERSIBLE 
3 PUMPS WITH VARIABLE FREQUENCY DRIVES 

//V/ fl; 
boFa. 2.53 m AHD 

IL -2.73 m AHD 

High m AIM 

Duty A Start I m AHD -1E63 

(221) 

fluty A Stop 1.2.63 m 

(5%) 
176(17 0..rim 1175T Vega Probe 

) 

22% 

FUNCTIONAL SPECIFICATION 

BW NET M&E 04/04 
Network Branch 
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Three Pump Submersible Sewerage Pump Station with VFD Brisbane Water - Network Control Systems 

1 EXECUTIVE SUMMARY 
This dOcument outlines the functional requirements for the control, monitoring, and telemetry of a standard 

three-pump submersible sewerage pump station with variable frequency drive (VFD), controlled by a GE- 
Fanuc 90-30 PLC which communicates to the IDTS master station via a Logica CMG MD3311 Remote 
Telemetry Unit (RTU). 

The boundary of this functional specification is to form the basis for the PLC and RTU code development. 
The Summary of IDTS SCADA configuration and control room operator actions are provided for 
completeness only. 

This type of station is equipped with variable frequency drives to reduce odour emission (caused by the 
`bellows effect' of a continually rising and falling wet well). The variable frequency drives also enable the 
smoothing of the fluctuation in delivery flow to the down stream sewer network. This is particularly 
important for waste water treatment plants which operate more effectively under constant flow conditions. 

The station is designed, and is normally selected, to run autonomously under the control of the GE-Fanuc 
PLC based on the value of the wet well level. This 'remote' mode starts the duty pump when the wet well 
level reaches the start duty A level (refer to Figure 1: Wet Well Level Set Points) and continues to run the 
puMp while the wet well level is above the stop duty A level. A second pump will operate if the wet well 
rises to the start duty B level (when the inflow into the station is above the flow capacity of one pump). The 
station:will be interlocked (within the code) so that only two pumps can operate at any one time. 

The 'remote' mode control algorithm will gradually vary the speed of the pump (thereby limiting delivery 
flow fluctuations), to maintaining the wet well to as constant a level as possible. In effect, the change in 

speed will control the delivery flow to match the inflow to the station. The inflow varies according to the 
stations diurnal flow pattern, therefore the station delivery flow will also have a diurnal flow pattern (refer to 
Figure' 2: Typical Diurnal Flow Pattern). 

For a sudden change in the station's inflow, caused by the on/off cycling of an upstream station, the pumps 
will vary their speed (and thus the delivery flow) in a controlled manner, using the wet well as a temporary 
storage buffer. Once the delivery flow has converged on the inflow, it will slightly over compensate, so that 
over time, the wet well level will be brought back to the desired level. Thus the change in wet well level is 
controlled while still minimising delivery flow fluctuations. 

To provide redundancy for the Vega probe (which measures the wet well level) a surcharge imminent 
electrode is installed. This electrode not only provides redundancy in the alarming of abnormally high wet 
well leyels, it also serves as a backup signal to start the pumps, ensuring that the station does not surcharge 
due to .a fault in the Vega probe. If the pumps are started using this electrode, the station is said to be in 
`surcharge pumping' mode. This mode will start two pumps and command them to run at maximum speed. 

The station is also designed, and may be selected, to operate under local control. The primary use of local 
control. is for testing the system during maintenance. The speed of the pumps in local mode is also locally 
controlled via a dial on the switchboard. 

In an emergency situation, if the PLC has failed, a qualified technician is able to start any individual pump 
via VFD by activating the VFD keypad (changing the VFD from auto to manual (keypad) control). In 
manual mode, however, the VFD can not be controlled by the PLC. 

The puMping station, as part of a larger sewer network, will be pumping to either downstream pump station, 
waste water treatment plant or downstream sewer network. In the event of a downstream failure, the control 
room operator can delay and minimise the volume pumped by selecting 'all pumps inhibited' mode. This 
mode delays and minimises the volume pumped by fully utilising the storage capacity of the wet well and the 
inlet sewer system. This can avoid or minimise the volume surcharged downstream of the station. 

The RTU will report by exception (eg alarm) to the IDTS master station if an event occurs outside its normal 
operating parameters. The control room operator, via the MIS master station, can modify certain PLC/RTU 
operating parameters to respond to an abnormal situation, but can not override the PLC/RTU logic. 
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Three Pump Submersible Sewerage Pump Station with VFD Brisbane Water - Network Control Systems 

The program written for the PLC has significant 'intelligence' to be able to cope with any abnormal events 
and continue to operate the station in a safe manner. The functional specification also describes the control 
strategies for the majority of failure scenarios, for which the intervention by the control room operator is not 
relied upon. 

The station is interrogated hourly via the telemetry network to routinely update the status of the station to the 
IDTS master station and upload the previous hour's historical data. The station also requests an immediate 
upload: when any critical event occurs at the station. The IDTS master station will then alert the control 
room operator of any abnormal conditions at the station. Calculations are also performed and telemetered to 
the IDTS master station to aid system planning and fault finding for the station and surrounding sewer 
network. 
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 cc r u. i iN ouultiel slow sewerage Hump Station with VFD Brisbane Water - Network Control Systems 

2 CONTROL PHILOSOPHY 

2.1 Overview 
The following section outlines the operating philosophy of a standard three-pump submersible sewerage 
pump station with variable frequency drives. The size of the sewer pumps shall be selected so that one pump 

will be adequate for normal dry weather flow. Two (only) pumps are allowed to run simultaneously to cope 
with higher flows during wet weather conditions. 

The station can be selected to be in one of the following three modes 

Remote Mode (Normal Operating Mode) 
Local Mode 
Emergency Mode (VFD Keypad control) 

All mode selection is done on site by the on site technician via the local/remote selector switch. Both local 
and remote control are controlled by the GE-Fanuc 90-30 PLC, independently from the MD3311 RTU. The 
RTU isonly required for the monitoring of the station by the IDTS master station. 

The station is designed, and is normally selected, to run autonomously under the control of the GE-Fanuc 
PLC baSed on the value of the wet well level. The station is also designed, and may be selected to run under 
local control. Local mode is designed for an on site technician to manually control the pumps. Its primary 
use is for testing the system during maintenance. 

In the event of a complete RTU failure, the PLC will continue to operate in the mode that it is selected. The 
IDTS master station will alert the control room operator of a communications fault. 

In the event of a PLC failure, the RTU will immediately alarm a PLC fault at the 1DTS master station and 
each pump can be individually run via the VFD keypad when a technician arrives on site, completely 
independent of the PLC. Keypad control is initiated via each pumps individual VFD control keypad. 

2.1.1 Normal Operation (Remote Mode) 
Under normal operation (in remote mode) the station is controlled using `dutyA pump stop level' and `dutyA 
pump start level'. Once one pump is running, if the level continues to rise above the cdutyB start level', a 

second pump will start and run until the level falls to the `dutyB stop level'. The second pump will run at the 
same speed as the dutyA pump - as calculated by the control algorithm. The pump station will be 
interlocked so that only two pumps can operate at any time. The start and stop levels are measured in 

mAHD and are site specific (refer to Figure 1: Wet Well Level Set Points for a graphical representation of the 
various wet well level set points). 

As described in the executive summary, under normal operating conditions, the 'remote' mode control 
algorithm will gradually vary the speed of the pump to control both the wet well level and the flow. 
Provided!the delivery flow meter signal is valid, the pump speed will be controlled by a 'level-flow-speed' 
cascaded!P.I.D.I loop. This loop will be 'tuned' to control the wet well level to a constant set point, to 
minimisethe 'bellows' effect, while limiting excessive fluctuations in the delivery flow. 

In the event that the delivery flow meter signal is invalid, a basic level-speed' P.I.D. loop will be utilised to 
maintain be desired wet well level. This P.I.D. loop will be 'tuned' to control the wet well level to a 

constant set point to minimise the 'bellows' effect. 

A proportional- integral- derivative (PID) controller tracks the error between the process variable and the setpoint, the integral of 
recent errors', and the rate by which the error has been changing. It computes its next corrective action from a weighted sum of those 

three terms (or modes), then outputs the results to the process and awaits the next measurement. 
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Cascaded 'Level to Flow to Speed' MD Control 
The pump speed will increase, using a cascaded PID loop controlling both wet well level and flow rate, until 
it reaches its maximum speed. The diagram below shows the PID loop for flow control. (The control 
algorithm of the PID integration and output values is limited to within minimum and maximum values for 
flow rates and VFD speed.) 

The cascaded PID loop control relies on the wet well level set point. This set point is compared with the 
actual wet well level. When the wet well level is greater/smaller than the wet well level set point the flow 
control set point will increase/decrease accordingly. This flow control set point is then compared with the 
actual flow reading and the speed of the VFD is adjusted to achieve the required flow set point. 

The RD loop will be tuned so that as the inflow to the station increases, the outflow increases to match, 
thereby maintaining the wet well level set point. The secondary PID loop will be tuned so that the rate of 
change of the flow rate is controlled and undue flow fluctuations are minimised. 

LEVEL 
SETPDXPIT 

P1D I VID SP 

Figure 3 :Cascade Level-Flow Pid Loop Control 

`Level to Speed' PID Control 
In the event of a failure of the flow meter, a simple level-speed PID control loop will control the speed of the 
pumps to maintain a constant level. The diagram below shows the PID loop control for the level/flow 
control'. 

LEVEL 
SeTPOIIT 

Figure 4: Wet Well Level Pid Loop Control 
The value of the VFD speed is adjusted to achieve the required level set point. The PID loop will be tuned 
so that 'as the inflow of the station increases, the speed of the variable frequency drive will increase to match 
the flow, thereby maintaining the level set point. The wet well level will only fall below the set point if the 
inflow to the station is less than the flow rate produced when the VFD is at minimum speed. 
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2.1.2 Surcharge Pumping Mode 

If the level continues to rise above the Duty B start level then depending on the level reached, 'High', 
`Surcharge Imminent' and 'Surcharge Occurring' alarms will be raised and sent back to the control room 

operatOr. The control room operator is also alerted to 'Low' and 'Invalid' conditions (Refer to 2.5.1 Wet 

Well Level Invalid). The alarm conditions are normally set as follows: 

Wet Well Low 
Wet Well High 
Surcharge Imminent 
Surcharge Occurring 

200mm (nominal) below `dutyA pump stop level' set point (BWL) 
400mm (nominal) above `dutyB pump start level' (TWL) 
300mm below actual surcharge level 
25mm below actual surcharge level 

When the level reaches the surcharge imminent level (as per the physical surcharge imminent electrode or 
according to the wet well Vega probe) the station will initiate the surcharge pumping mode. In surcharge 
pumping mode two available pumps will be commanded to run at maximum speed. The speed analog output 
will be clamped at maximum speed and as a backup, the 'run at maximum' digital output will also be 
activated. For environmental reasons, surcharge pumping mode has priority and all pump inhibits and wet 
well leVel duty stop set points are ignored. 

There are three main reasons that a station will fill to the surcharge imminent level. 

I. The Vega probe measuring the wet well level is invalid (pumps will not start if the level is not valid) 
2. The Vega probe measuring the wet well level is 'frozen' at a valid level but below the start level. 
3. The inflow to the station is higher than the pumping capacity of the available pumps running. 

The surcharge pumping mode is active while the wet well level is at or above the surcharge imminent level 
and for a site specific minimum of time after the level falls below the surcharge imminent condition. Once 
surcharge pumping mode is deactivated the station will revert to its previous mode of operation (normal 
operatiim or all pumps inhibited mode). 

NOTE: The site specific minimum time is calculated as half the time taken to pump from surcharge 
imminent level to the dutyA stop level under normal dry weather conditions. 

2.1.3 All Pumps Inhibited / Blocked Mode and Individual Pump Inhibit / Blocked 
The control room operator can inhibit one or more of the station's pumps. If a single pump is inhibited, then 
that pump is considered inhibited from operating under normal operating conditions. If all pumps are 
inhibited, then the whole station is considered inhibited and in 'all pumps inhibited mode' 

NOTE: If a pump blockage alarm is active for a specific pump then this will have the same effect as if the 
controlroom operator has inhibited the pump. 

Single Pump Inhibit (Blocked) Mode 
A single or pair of pumps can be inhibited if they are not operating efficiently (eg partially or fully blocked). 
This will remove them from the duty cycle allowing the more efficient pump(s) to permanently operate as 
the duty pump until the inhibit is removed. This will allow the station to run normally until the inefficient 
pump(s) can be unblocked or repaired. 

If the uninhibited duty pump(s) can not keep up with the inflow and the wet well level rises, as the respective 
alarm levels are reached, the wet well high alarm will activate as a warning. If the level continues to rise 
above the surcharge imminent level, then the surcharge imminent alarm will activate and, if less than two 
pumps are running, one of the inhibited pumps, if available, will automatically be commanded to run to 
ensure two pumps are running under surcharge pumping mode. They effectively ignore the inhibit placed 
upon it by the control room operator. After the surcharge pumping cycle is completed, the pump(s) will 
remain "inhibited" and are only uninhibited by a command from the control room operator. 
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All Pumps Inhibited Mode 
All pumps inhibited mode is utilised to delay the flow of sewerage to downstream sites in an emergency. 
This will mitigate a surcharge situation at either a failed downstream pump station or a problem in the sewer 
network downstream from the pump station. To activate 'all pumps inhibited' mode, all the pumps at a site 

have to be either inhibited individually by the control room operator or have their respective 'pump 
blockage' alarm active. 

When the whole pumping station is in 'all pumps inhibited' mode, it is desirable to minimise the volume 
pumped. This is achieved by utilising the wet well storage capacity to a safe maximum level. Nominally the 
duty start level is raised to 200mm below surcharge imminent. At this level a single pump will run for a 

minimum of 2 minutes and until the wet well level drops to 400 mm below surcharge imminent (both 
conditiOns need to be satisfied before the pump stops). Refer to Figure 1: Wet Well Level Set Points for a 
graphiCal representation of these new start and stop levels. 

NOTE:, In the case where some of the pumps are inhibited and some have the pump blockage alarm active, 
the pumps which are inhibited are started in preference to the pumps that are blocked. 

If the inflow volume causes the wet well level to rise above the 'all pumps inhibited' start level and reach the 
surcharge imminent level, the surcharge imminent alarm will activate and command the pumps to follow the 
surcharge pumping mode instead of the 'all pumps inhibited' mode. 

Surcharge pumping mode is designed to control the well level and will run the pumps for a longer minimum 
duration than 'all pumps inhibited' mode. Although this is contrary to the purpose of 'all pumps inhibited' 
mode, which is to minimise the flow to the down stream station, surcharge pumping mode takes precedence. 
The inflow to the station would have to be significantly higher than the dry weather average inflow to cause 
the level to reach surcharge imminent level set point. 

Once the surcharge pumping mode deactivates, the station will revert back to 'all pumps inhibited' mode. 
The station will remain in this mode until at least one pump is both uninhibited by the control room operator 
and is not blocked. As a feedback indicator for the control room operator, the sewer pump displayed on the 
IDTS master station has a yellow inner circle if it is inhibited. The pump blockage alarm is itself a priority I 

alarm and is not part of the pump availability condition. 

The wet well high alarm will be suppressed when 'all pumps inhibited' mode is active as the well level, in 
`all pumps inhibited' mode, is above the wet well high alarm set point. 

NOTE: As the 'all pumps inhibited' mode is operating within 200mm of the surcharge imminent level set 
point, a calibration 'drift' in the wet well Vega probe can cause the station to trigger a surcharge imminent 
alarm during dry weather conditions. This will trigger a 'wet well calibration fault' alarm to the control 
room operator, instructing him to schedule a calibration of the Vega probe. 
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2.2 Station Instrumentation 
The station has the following instrumentation connected to the MD331 1 RTU or GE-Fanuc 90-30 PLC. All 

I/O must be connected as per the standard site physical 1/0 connections (Refer to Appendix A: Standard 
Physical I/O List). For a full equipment list refer to the standard drawing set. (Refer to Appendix C: 

Drawing List) 

Table 1: Station Instumentation 
Station; Energex power relay Status of power on the line side of the main incomer 
Stationimains power relay Status of power after the main incomer 
Pump mains power relay Status of power after the pump circuit breakers 
RTU mains power relay Status of power after the RTU circuit breaker 
Main incomer CB status Status of the Main Incomer CB (used in conjunction with Energex and station mains 

power relays to determine whether a generator is currently running on site) 

Battery system Status of the battery system 

Surge diverter Status of surge diverter 
Site dobr switch status Combined status of all switchboard door (All closed or not) 

Wet Well Vega Probe The probe is positioned in the well to cover the operating level of the well. in mAHD 
Press* Gauge Delivery pressure of the pump station in mAHD 
Flow Meter Delivery flow of the pump station in I/s 

Wet W'ell Surcharge Imminent Electrode Electrode to detect if wet well level has reached surcharge imminent level 

Station Local Controls and Indication Site attention reset push button 
Local/remote selector switch 
Site attention indication lamp 
Wet Well level % indicator gauge 
Battery Check relay 

Pump Local Controls and Indication Start push button 
Stop push button 
Emergency stop push button 
Pump status indication lamp 

Pump : Variable Frequency Drives 
(Danfoss) 

VFD control and display panel 
Running Feedback 
Fault Feedback 
Run Command 
Reset Command 
Local Speed Command (4-20 from Potentiometer) 
Remote Speed Command (4-20mA from PLC) 
Speed Feedback (4-20mA to PLC) 
Modbus link to RTU for pump power and current 
Moisture in Oil (Optional) 

2.2.1 .10 Allocation between RTU and PLC 
The 10 is split into the MD3311 RTU and GE-Fanuc PLC, determined by whether or not the 1.0. is required 
for the control of the pumps. 

Signals' which are required for monitoring only, or controls not associated with the control of the pumps (ie 
generator 1..0.) are wired directly into the MD3311 RTU. All I.O., which are wired into the MD3311 RTU, 
are backed up by the battery system and will continue to function even during power outages. 

All purhp I.O. required for pump control are wired into the GE-Fanuc PLC. All monitoring and controls are 
communicated via the Modbus link to the MD3311 RTU and then to the IDTS master station. The I.O. 
wired to the GE-Fanuc PLC are not backed up by the battery system and will fail during power outages. 
This is not detrimental to the operation of the station as the pumps can not run without 415VAC. 

Even though wet well level analog signal is required for the control of the pumps, it is also critical during 
power outage. Therefore it is wired, in series, to both the RTU and the PLC. 
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2.2.2 Modbus Communications 
The MOdbus communications will be configured as over a RS485 link as per the diagram below. 

Modbus RS485 

Figure 5: Modbus RS485 Network Diagram 

For a full description on how to configure this network, refer to the following range of technical documents 
found on the Brisbane Water Infonet. 

Branch Section Document Type ID Title 
Newtorks Water &Sewerage 

Operations 
Technical Manual Or 
Specification 

003590 Modbus Md3311 To Ge 90-30 

Newtorks Water &Sewerage 
Operations 

Technical Manual Or 
Specification 

003591 Modbus Ge 90-30 To Danfoss 

Newtorks Water &Sewerage 
Operations 

Technical Manual Or 
Specification 

003592 Modbus Md3311 To Ematron.Doc 

The 10, that is calculated in the PLC and then transferred from the PLC to the RTU is listed in the tables 
below. 

The Modbus communication fault is determined by a watchdog counter which is passed back and fourth 
from the RTU and the PLC and incremented on each pass in the PLC. If the RTU does not register an 
increment in any given 30 second time period, then a communication fault alarm is activated. 

Table 2: Modbus Digital Signals to the RTU 

GE-Fanuc Tag Name Description 
Pmp[x]dsMainsPower Pump No.[x] Mains Power IDTS Indication 
Pmp[x]dsAvailableIDTS Pump No Ix] Available IDTS 
Pmp[x]dsRunning Pump No.[x] Running 
Pmp[x]dsInhibit Pump No.[x] Inhibited 
Pmp[xldsEStop Pump No.[x] Emergency Stop Fault 
Pmp[x]dsFault Pump No.[x] Fault 
Pmp[x]dsVFDFIt Pump No.[x] VFD Fault 
Pmp[x]dsVFDAuto Pump No.[x] VFD Auto 
Pmp[x]dsMIO Pump No ._[x] Moisture in Oil 
Pmp[xOsBlockAlm Pump No.[x] Blockage Alarm 
Pmp[xIdsVFDFItExceeded Pump No.[x] VFD Fault Count Exceeded 
Pmp[x]dsVFDFItAutoReset Pump No.[x] VFD Fault Auto Reset 
Pmp[x]dsSpeedInvalid Pump No.[x] Speed Signal Invalid 
Stn0 I dsSurchImm Surcharge Imminent 
Stn0 I dsRemote Station Remote Selected 
Ww101dslnvalid Wet Well Level Signal Invalid 
PreOldsInvalid Delivery Pressure Signal Invalid 
Flw0 I dilnvalid Delivery Flow Signal Invalid 
Plc° I dsFirstScan PLC I first scan 
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Table 3: Modbus Digital Controls to the PLC 

GE -Fanuc Tag Name Description 
Pmp[xjdcStart Pump No.[x] Remote Start Command 
Pmp[x]dcStop Pump No.[x] Remote Stop Command 
Pmp[x]dcReset Pump No.[x] Remote Reset 
Pmp[x]dclnhibit Pump No.[x] Remote Inhibit 
PLCOVdcinitReset PLC I initiate reset 

Table; 4: Modbus Integer Signals to the RTU 

GE-fanuc Tag Name Description 
Ww10 ttxSurchImmLevelSP Surcharge Imminent 
Ww10 ItxDtyBStartLevelSP Duty B Pump Start Level (mmAHD) 
Ww101txPIDLeve1SP PID Level Setpoint (mmAHD) 
Ww1011xDtyAStartLevelSP Duty A Pump Start Level (mmAHD) 
Ww101;txDtyBStopLevelSP Duty B Pump Stop Level (mmAHD) 
Ww101;txDtyAStopLevelSP Duty A Pump Stop Level (mmAHD) 
Ww101!txEGU Wet Well Level (mmAHD) 
Ww101;txRange Wet Well Level Range (mm) 
Ww101'txZero Wet Well Zero (mmAHD) 
PreOltZEGU Delivery Pressure (mmAHD)x10 
PreOltiRange Delivery Pressure Range (mm) 
PreOltxZero Delivery Pressure Zero (mmAHD)x10 
FlwOltZEGU Deliver Flow (Its) x 10 

FlwOlfxRange Delivery Flow Range (I /s) x 10 

PmpOlixSpeedEGU Pump 1 Speed (%) x 10 

Pmp02txSpeedEGU Pump 2 Speed (%) x 10 

Pmp03ixSpeedEGU Pump 3 Speed (%) x 10 
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2.3 Remote Mode 
Remote mode is the normal operating mode of the station. In this mode the PLC program controls the 

pumps:in a duty standby configuration, starting and stopping the pumps according to the wet well start and 

stop set points (as described in the overview and illustrated in Figure 1: Wet Well Level Set Points) 

The control room operator can issue remote manual commands to the PLC, via the RTU, to control the 
station ;outside the normal set point parameters. The following are the controls available to the control room 
operatdr. 

Stop Stops a specific pump provided that the station is in its 'normal' wet well range 
(below the Start Duty A level. If the wet well level is abnormal (higher than Start 
Duty A level but below surcharge imminent level), then the "inhibit" can be used to 

stop a pump. 

Start Start a specific pump provided the wet well level is above the 'bottom water level' 
(duty A pump stop level). The 'start command' over rides the pump lockout which 
restricts the number of starts per hour under autonomous control. 

Reset Allows the operator to remotely reset any latched pump alarms provided the 
original fault condition has cleared. 

Inhibit Allows the operator to inhibit a specific pump from operating under the normal 
operating mode, effectively removing it from the duty rotation. If all pumps are 
inhibited the operator has 'inhibited' the station causing the station to run under 'all 
pumps inhibited' mode. 

The control room operator can also send the following site commands: 

Attention By sending this control the operator activates a site attention indicator requesting 
Activate the on site technician to contact the control room. 

Abnormal This command reset the abnormal operation alarm which is activated whenever the 

Operation RTU or PLC has an 'abnormal operation' (ie the RTU or PLC resets by itself). 
Reset 

Alarm limit The operator has the ability to modify the set points for the high and low alarms 
set points configured for various signals (eg. pressure, motor current and motor power and 

wet well). 

The Cdntrol Room Operator can NOT: 

Switch the station from local to remote mode. (Physical switch on site only) 
Start or Stop the pumps if the station is in local mode. 
Modify operational set points, eg. Start/Stop dutyA/B level set points. 
Change alarm priority class or alarm triggering configuration on the communications channel. 
Control the speed of the pumps. The PLC automatically determines the speed of the pumps using 
the PID control algorithms 

2.3.1 Pump Duty Selection 
The duty rotation is based on a simple rotational basis. When the duty pump stops running, the duty is 
rotatedto the next pump available for normal duty standby operation. If a pump is unavailable, inhibited, 
blocked or locked out then that pump will not be set as duty A or duty B. If no pumps are running and the 
control' room operator issues the command for a specific pump to run then that pump is assigned to be the 
duty A 'pump. 

2.3.2 !Pump Lockout 
In remote mode, under normal operating conditions (the station is not in either surcharge pumping or 'all 
pumps {inhibited' mode) a pump is locked out from starting for 5 minutes since its last start. This is to 
protect the motor and starting equipment from thermal failure due to too many starts per hour. The lockout 
is bypassed by the remote start command sent from the IDTS master station. 
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2.3.3 Pump Start Delay 
In remote mode, the stations pumps are prevented from starting simultaneously by a pump start delay of 10 

second's commencing from the last time a pump has started. This will minimise any inrush current to the 
station 'and also minimise water hammer effects. 

2.4 ; Local Mode 
The on site technician can completely control the site by switching the site into local mode and manually 
operating the pumps via the push buttons. The speed of each pump can be controlled via individual 
potentiOmeters. 

WARNING: In local mode there are no automatic controls. Once the pumps have been started they will 'run 
to destruction', that is, they will not switch off automatically due to wet well level reaching the 'stop duty A 
level' set point. If the on site technician does not stop the pump before the wet well level falls below the 
pump intake, then the pump will 'suck' air and will 'air lock' making the pump inoperable until it is either 
`bled' or 're-primed'. It is up to the on site technician to ensure the pump only runs while the level is above 
the stop level. 

The on site technician has the following local station controls: 

Station Local / Remote Selector switch to determine operating mode of the station 
Site attention reset Reset the attention indication sent by the control room operator 

The on'site technician has the following local controls for each pump: 

Start Push button to start pump 
Stop Push button to stop pump (soft stop via VFD) 
Emergency Stop Latched push button (hard stop via electrically isolation) 
Reset Push button (reset any latched alarms in RTU related to pump) 
Speed Control Potentiometer that allows the selection of speed between minimum 

and maximum configured in the VFD 

Local indication on the switchboard includes: 

Site attention Indication lamp - on site technician required to contact control room 
operator 

Pump status Indication lamp On continuously Pump running 
Slow Flash (2 sec) Pump faulted 
Fast Flash (1 sec) Pump lockout 

Wet well level Provides the wet well level indication in % 
Variable Frequency Drive Control panel to configure the parameters of the Variable Frequency 

drive and also to display motor status (i.e. motor current, VFD speed) 

2.5 Station Fault Conditions 

2.5.1 ,Wet Well Level Invalid 
Remote mode relies on the wet well level from the Vega probe to operate normally. If the wet well level 
becomes invalid (is outside the operating range of 4-20 mA) then the station will rely on the surcharge 
imminent probe to control the starting and stopping of the pumps. The wet well level is deemed invalid if it 
is 

[Less than (4mA - dead band) OR greater than (20mA + dead band)] for 2 seconds. 

Once the invalid alarm has been activated it can only be reset when the signal is both greater than 4mA and 
less than 20mA for 20 seconds. The time delays ensure that a signal is truly invalid before an alarm is set 
and that it is stable before it is reset. 
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2.5.2 Site Power 
The site requires 3 phase mains power (Energex) to operate the sewer pumps. The RTU requires DC power 
and is equipped with a backup battery supply that lasts for approximately 2 hours. These batteries also 
supply ;standby power to the communications device (eg Trio radio), the wet well level Vega probe and 
surcharge imminent electrode. The PLC is NOT backed up by the Battery as it requires 240VAC. 

The control room operator is alerted of a site power outage. Any consequential alarms resulting from the 
power outage are suppressed as described in the section 4.4.6 Alarm Suppression Tree. The control room 
operator is able to monitor the wet well level and is alerted to a wet well high condition and eventually a 

surcharge imminent condition during the power outage (until the battery goes flat). 

The station switchboard has a generator connection cubicle allowing a mobile generator to be connected 
under extended power outages. The generator is manually operated and can supply power via a generator 
circuit breaker which is mechanically interlocked with the mains circuit breaker. The pump station will 
operate' normally (with at least one pump) while the site power is supplied from the generator. Depending on 
the capacity of the generator the station may have to be further interlocked to a limit of one pump. 

NOTE: The on site technician is required to remain on site while the generator is connected and running, to 
ensure the safety of the public as the generator connection are temporary and are not secured. 

An optional upgrade to a pump station is to have a semi-permanently connected generator which 
automatically runs the station on generator supply following an Energex power failure. This upgrade 
provideS an automatic transfer switch (ATS) to disconnect Energex and connect the generator. Extra 
physical 1.0 and IDTS alarms are configured in the RTU to provide full feedback on the status of the semi- 
permanent generator. 

2.5.3 'Pump Availability 
All eleCtrical fault and interlock conditions pertaining to a particular pump must be healthy before that pump 
can be run. A pump is considered 'available' if all these conditions are met. The PLC will only command a 
pump to run if it is available. If a pump becomes unavailable at any time while the pump is running, it will 
stop immediately. 

Any one of the following on site fault conditions will make the pump unavailable. 

Site mains power fail - Switchboard does not have 415V mains power supplied 
Pump well flooded trip - The pump dry well has flooded above the trip level 
pump mains power fail - Pump does not have 240V control power supplied 
Pump fail - Pump has failed to start 
Pump VFD not in Auto - Pump is in Keypad control 
Pump VFD fault - Pump VFD motor protection has activated 
Pump VFD fault Count Exceeded - Three or more faults in the last 8 hours 
Pump emergency stop input faulted - Push button has been pressed 
Pump emergency stop fault latched - Emergency fault has not been reset 

The functional descriptions of these conditions are described under section 4.6 Alarm and Event Description 

To ensure that there is redundancy in the number of pumps available, each pump station is designed to 
require only one pump to run under dry weather conditions. If one pump becomes unavailable, the another 
pump will become the duty pump until such time as the unavailable pump is once again available for duty 
rotation. 

As a feedback indicator for the control room operator, the sewer pump displayed on the IDTS master station 
has a red inner circle if it is unavailable. 

If all pumps become unavailable, then the station will not run any pumps and contingency measures are 
initiated by the control room operator to ensure that no surcharge occurs. 
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3 SITE SPECIFIC VALUES 
Although each pump station is built according to a standard, there are variables which are site specific and 
must be programmed directly into the PLC code. This is achieved by an initialisation block in which all the 

site specific values are loaded with an initial value. The code for each site is identical except for this 
initialiation block. This initialisation block is divided into two distinct sections: 

I. Site specific Constants 
2. Site specific Variables 

The site specific constants are internal parameters of the code and can be directly written to by a move 
command. The site specific variables are also adjustable by the control room operator, an operate block is 

used tot`load' a default value into these pseudo inputs. Most constant values are listed as 'site specific', but 
where a default value is commonly used its' value is listed in the table below. 

3.1 Site Specific Constants defined in PLC 
Description ] Type Value Units 
Sewerage Pumping Station 

_Minimum time between starts for eactpump 
Failtostart/stop timer 

Integer 
Integer_ 
Integer 
Integer 

300 
30 
liC 
Site Spec 

Sec 
Sec_ 

Sec 
... 

Sec 

--- 
Minimum time `all pumps inhibited' run is active. 
Surcharge pumping durationr- 
Delivery flow 
Deliver}, flow - Range Real 

Real 
Site Spec 
Site Spec 

l/s x 100 
I/s x 100 Delivery flow- Minimum flow 

Delivery pressure 
Delivery pressure - Range Real Site Spec 

Site Spec 
mmAHD 
mmAHD Delivery pressure - Elevation of the transducer Real 

Pump Blockage 
Flow blOcked limit for flow/level PID control (knee) Integer 

Integer 
Site Spec 
Site Spec 
Site Spec 

Vs x 100 
Hz x 100 

Hz x 100 

VFD speed blocked limit for flow/level PID control (knee) 
VFD speed blocked limit for minimum flow PID control (min) Integer 
Wet well level 

_Wet well level range________ ___________ 
Wet well surcharge occurring level 

Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 

Site Spec mmAHD 
Site Spec 
Site Spec 

mmAl-ID 
mmAHD_____ 
mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 

Wet well surcharge imminent level 
Wet well inhibit mode start level 
Wet well inhibit mode stop level 
Wet well duty B pump start level 
Wet well duty Ayump start level 
Vet well duty_A pump stop level 

Site Spec 
Site Spec 
Site Spec 
Site Spec 
Site Spec 
Site Spec 
Site Spec 

Wet well duty_B pump stop level 
Wet well empty level (4mA of Probe) 
Variable Frequency Drive 
Variablefrequency Drive - Minimum Speed Integer 

Integer 
Site Spec 
Site Spec 

Hz x 100 
Hz x 100 Variable f requency Drive - Maximum Speed 

3.2 Site Specific Constants defined in RTU 
Tag NaMe Description I Type ] Value Units 
Seweragi Pumping Station 
atnlduration Attention alarm duration Integer 

Integer 
Integer 
Real 

15 

3600 
min 
sec 

sec 
% 

stnIcalFliDelay ..,._ __.... _________ 
rtulBattChcDur 
stelpercebt 

Delaywet well calibration fault onstartup-r- 
Battery_ check test duration T.---- 
Percentage value of analog alarm hysteresis 

600 
1.0 

Delivery flow 
fl w 1 almInhibitTm I Delivery flow - Alarm inhibit timer Integer 15 sec 
Delivery pressure 
pre I almInhibitTm I_ Delivery pressure - Alarm inhibit timer I Integer ] 15 I sec 
Wet well [level 
wwIlsurchLvl Vol Wet well volume at surcharge level Real j Site Spec I kl 
Pumps 1 'r. 3 

Pmp[x]alitInhPwrTm Pump [x] - Motor_power alarm inhibit timer. Integer 
Integer 
Real 

15 

15 ___ 
Site Spec 

sec 
sec __ 
Amps 

_pmp_NalrhInhCrntTm 
pmp[x]cuirR---ange 

Pump [x]_ Motor current alarm inhibit timer. - __ _____ _ 
Pumplx] - Motor current range 
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3.3 Site Specific Variables defined in RTU 
Tag !slime I Description I Type I Value I Units 

Wet well level 
_wwl 1 hitiLimit ______________Wet 

wwIlloWLimit 
well level - High alarm selsoint_ Integer Site Spec. 

Site Spec. 
mmAHD 
mmAHD Wet well level - Low alarm set point Integer 

Delivery flow 
flw I highLimit Delivery flow - High alarm set point 

Delivery flow - Low alarm set point 
Inter 
Integer 

Site Spec. 
Site Spec. 

ml/s 
ml/s thy I lomiLimit 

Delivery pressure 
pre I highLirnit___ _ _ 
pre I lowiLimit 

Delive pressure 7 High alarm se point Delivery __________ 
Delivery pressure - Low alarm set point 

Integer Site Spec_. 

Site Spec. 
__mmAHD 
mmAlLif5 

_ 
Integer 

Pumps'l - 3 

_pmp[x]ekrrHiLimit 
pmpLic CurrioLimit 

_phipbjpewHiLimit 
pmp[x]powLoLimit 

Pumplxj_IMotor current high alarm_set_point 4 

-Pumplsiz Motor current low alarm set point 5 

PumpixEMotorpower high alarm set point 
Pump [x] - Motor power low alarm set point 

Integer 
Integer 

Site Spec. 
SiteS_pec. 
Site Spec. 
Site Spec. 

mAmps 
mAmps 
Watts 
Watts 

Integer 
Integer 

Notes 
1. Upon start-up a delay of 1 hour ensures that, if PLC/RTU initialises while the level is above the 

surcharge imminent level, the station has adequate time to pump the level back to within normal 
operating levels. This prevents invalid 'calibration fault' alarms from being triggered. 

2. The battery test checks that the battery is able to provide backup power long enough (ten minutes) after a 
station mains fail to send the station mains fail alarm back to the IDTS master station. 

3. The surcharge pumping duration is calculated as half the time taken to pump from surcharge imminent 
level to the dutyA stop level under normal dry weather conditions. 

4. The current high alarm set point is configured to detect high current reading which is a symptom of a 
jammed pump. 

5. The current low alarm set point is configured to detect a low current reading which is a symptom of an 
air locked, a worn pump or a blocked pump. 
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4 ALARMS AND EVENTS 

.4.1 Introduction 
Acquisition of data from the site is performed by the IDTS master station regularly "polling" the RTU once 
every hour. When this poll occurs the current status of all digital and analog values are transmitted to the 
IDTS master station. Additionally, time stamped historical values for selected points may also be uploaded. 
(This information is used for trending purposes). 

The regular polling routine is overridden by an "Alarm call" message generated by the RTU if a "significant' 
point changes state at the site. An "Alarm call" is a short message sent to the IDTS Master station requesting 
an immediate communication with the site. The master station then schedules a "poll" 

1. Significant : Alarm call the master station on change of state or prescribed deviation 
2. History : Time stamp events in the RTU at the prescribed frequency and deviation 

The RTU communicates to the IDTS master station via a communication channel, typically the Trio radio 
network. To conserve the radio channel bandwidth the RTU only priority 1 alarms are set up to be 
significant points. 

Sewerage Pumping Station 

E- a4 

Significant 

History 

0 

ct 
c4 Communications 

Channel 

IDTS Master Station 

a) 
Priority 1 

Priority 2 

Priority 3 

Priority 0 

Figure 6 Radio Communication Channel 

4.2 Alarm and Event Definitions 
All Boolean signals sent back to the IDTS master station are given an alarm priority classification which will 
determine weather they are alarms or events. These priorities are as follows: 

Priority :1 Alarm Immediate action 
Priority 2 Alarm Action next calendar day 
Priority 3 Alarm Action next working day 
Priority 0 Event No Action required 

4.2.1 Alarms 
As the definition of a Priority 1 alarm is that immediate action is required. All Priority 1 alarms are 
classified as significant. Any change of state triggers an alarm call from the RTU to the IDTS master station 
requesting an immediately poll of the RTU. All other non-significant alarms/events which are configured for 
history are time stamped and placed in the RTU history to be uploaded when: 

the RTU is polled by the IDTS or 
the buffer becomes full or 
a priority 1 alarm occurs causing all the buffer contents to be sent. 

NOTE: The MITS MD33 1 1 RTU's synchronise their time with the master station using a UNIX time 
routine. 
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The alarm priority class is shown by colour in the control room operator's alarm page picture on the IDTS. 

The IDTS SCADA alarms are filtered by priority class, then by the time stamp. A log file records the time 

and date of the activation and deactivation of alarms at the RTU. 

NOTE: Alarms which have an initial state of 'TRUE' (i.e. Available) should be initialised as TRUE in the 
point configuration of ISaGRAF to avoid erroneous alarm on the first scan of the RTU. 

4.2.2 Events 
Events are actions recorded by the RTU, which are not in an alarm category, for example pump running 
(start/ stop action). The events are stored in the RTU history with a time and date stamp and are transmitted 
to the IDTS master station with the priority 2 and 3 alarms. To avoid multiple alarms for a single pump 
fault, all pump faults have been classified as events. They all trigger the pump available alarm, which is a 

priority I alarm. 

4.3 Alarm Instructions 
Each event or alarm that requires an action from the control room operator is provided with an 'Alarm 
Instruction'. This 'alarm instruction' is in the form of a text file that is associated with all alarms and events. 
A typical action may be to send an electrician to the site or to order a sewerage tanker. Refer to Section 6.5 
IDTS Alarm Instructions for an example of an alarm instruction file. 
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4.4 ,Alarm Suppression 
An alarm's primary function is to notify the control room operator that an abnormal situation exists at a 

sewerage pump station. The Brisbane Water operational instructions for each sewerage site determine the 
action the control room operator takes in response to an alarm. To avoid consequential alarming (one fault 
condition triggering multiple alarms at the IDTS SCADA system) alarm suppression is used on secondary 
alarms.; All alarm suppression is performed in the RTU therefore modification to the RTU code is required 
to alter the suppression of any alarms. 

4.4.1 Local Mode 
When the station is switched to local mode, the site is under control of the on site technician. An alarm is 
triggered at the IDTS SCADA system to indicate the station is in local control. All pump alarms are 
suppressed as the on site technician has assumed responsibility for the station. Surcharge imminent, based 
on the wet well level, is also suppressed to avoid triggering Surcharge pumping mode during the 
maintenance of the Vega probe. The wet well level alarms of wet well high, surcharge imminent (triggered 
by the surcharge imminent electrode), and surcharge occurring are not suppressed in local mode. 

4.4.2 Station Mains Fail 
The main consequential alarm condition is Site Power Fail. If site power fails the following secondary 
alarms are suppressed: 

RTU Mains Fail 
Sewer pump not available 
Sewer pump motor power 
Cu6-ent Invalid 
Delivery pressure Invalid 
Flow Invalid 

4.4.3 All Pumps Inhibited 
When the 'all pumps inhibited' mode is active, the wet well high alarm is suppressed, since the normal wet 
well leV,el in inhibit mode is above the wet well high point. 

4.4.4 Wet Well Invalid 
If the wet well level becomes invalid, the wet well 
well lev,el and surcharge occurring alarms are suppre 
NOTE: As the wet well level is backed up by the 
alarm. 

low and high alarm, surcharge imminent based on wet 
ssed. 
battery - the site power does not suppress the invalid 

4.4.5 'Signal Invalid Alarm 
Any analog signal (delivery pressure) not backed up by the RTU battery has its invalid alarm suppressed by 
the station mains power input. The signal high and low alarms are suppressed by both the signal invalid 
alarm and the station mains power input. 

4.4.6 Alarm Suppression Tree 

Station in 

Local Mode 

RTU 
Abnormal 
OperatiOn 

Station 
Mains Fail 

All pumps 
inhibited 

Wet Well 
Invalid 

Suppress Suvpress Suppress 

4' 4 

Pump 
Available 

15s delay 

RTU 
Mains 

Fail 

Su ge 
Diverter 

Signal Invalid Wet Well 
High 

Wet Well 
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Surcharge 
Occurring 

Suppress 
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Figure 7: Alarm Suppression Tree 
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4.5. Alarm and Event Listing 

Table 5: Priority 1 Alarms 

Plant Quantity Desig Alarm Description 
Plc Abnormal operation 1 Abnormal operation of PLC 
Plc Comms fault I Modbus communications to PLC has failed 
Rtu Abnormal operation 1 Abnormal operation of RTU 
Rtu Battery 1 RTU power failure (battery) 
Rtu Heartbeat 1 RTU heartbeat to IDTS has failed 
Rtu Mains fail 1 RTU power failure (mains) 
Power supply Surge diverter fault 1 Surge Diverter fault 
Sewage pumping station Local remote 1 Station in local mode 
Sewage pumping station Mains fail I Site main power fails 
Sewer pump Available 1-3 Pump unavailable 
Sewer pump Blocked 1-3 Pump blocked 
Wet well Level invalid I Wet well measuring instrument faulted 
Wet well High 1 Wet well level rises above a high alarm level 
Wet well Surcharge imminent 1 Wet well level reaches the surcharge imminent level 
Wet well Surcharge occuring 1 Wet well level reaches the surcharge occurring level 

Table 6: Priority 2 Alarms 

Plant Quantity Desig Alarm Description 
Sewer pump Inhibit Fbk 1-3 Pump I inhibited by control room operator 
Security Door limit switch 1 One or more of the switchboard doors is open 

Table 7: Priority 3 Alarms 

Plant Quantity Desig Alarm Description 
Wet well Low 1 Wet well level is low 
Wet well Calibration fault I Wet well level calibration fault 
Pressure gauge High 1 Delivery pressure high 
PressUre gauge Low 1 Delivery pressure low 
Pressure gauge Invalid 1 Delivery pressure invalid 
Flow 'meter High 1 Delivery flow high 
Flow meter Low 1 Delivery flow low 
Flow meter Invalid 1 Delivery flow invalid 
Variable speed drive Automatic reset 1-3 VFD starter fault has reset automatically 
Variable speed drive Speed invalid 1-3 VFD speed feedback is invalid 

Table 8: Events (Priority 0 Alarms) 

Plant Quantity Desig Alarm Description Alarm 
Attention Automatic reset 1 Site attention indication has automatically reset N/A 
Rtu Battery test failed I Battery test has failed N/A 
Rtu Battery test inprogress 1 Battery test is in progress N/A 
Power supply Generator online 1 Generator is Running N/A 
Power supply Main incomer CB closed 1 Main Inconier CB is closed N/A 
Sewer pump Emergency stop fault 1-3 Pump Emergency stop active Pump Avail 
Sewer pump Fault 1-3 Pump Failed to start or stop Pump Avail 

Pump Avail 
Pump Avail 

Sewer pump Mains power 1-3 Pump Mains power fault 
Sewer pump Moisture in oil fault 1-3 Pump Moisture in oil fault 
Sewer pump Motor power high 1-3 Pump motor power high N/A 
Sewer pump Motor power low 1-3 Pump motor power low N/A 
Sewer pump Motor current high 1-3 Pump motor current high N/A 
Sewer pump Motor current low 1-3 Pump motor current low N/A 
Sewer pump Running 1-3 Pump Running N/A 
Variable speed drive Auto 1-3 VFD starter not in keypad mode Pump Avail 
Variable speed drive Count exceeded 1-3 VFD starter faults exceeds maximum allowed Pump Avail 
Variable speed drive Fault 1-3 VFD starter fault Pump Avail 
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4.6 Alarm and Event Description 

4.6.1 Attention 
The following alarms and events are associated with the Attention Command 
Plant : Quantity Priority 
Attention Automatic reset 0 

Autoinatic Reset 
The site attention control controls a indication lamp or strobe light at the RTU site. The control room 
operator is able to initiate and cancel the "attention indication" from the work stations. The on site 
technician will be required to contact the control room operator by radio or telephone when they see the 
alarm 'lamp/strobe. 

Once activated, the attention alarm shall remain on for a period of 15 minutes. If it is not acknowledged it is 

then reset automatically. The attention indication can be acknowledged by the on site technician pushing the 
local 'attention acknowledge' pushbutton. An alarm flag is returned to the IDTS master station if the site 
attention was reset automatically. 

4.6.2 Flow meter 
The following alarms and events are associated with the delivery flow meter. 

Plant Quantity Priority 
Flow_meter High 3 

Flow_meter Low 3 

Flow meter Invalid 3 

The delivery flow meter low alarm is only checked when station power and the invalid alarms are healthy. It 
will be active at all times but when a pump starts the alarms will be inhibited for a period determined by the 
flow meter alarm inhibit time (default 15 seconds). This ensures that any instability caused by the pump 
starting has dissipated. 

Invalid 
The signal is deemed invalid if it is 

Less than (4mA - dead band) or greater than (20mA + dead band) for 2 seconds. 

Once:the invalid alarm has been activated it can only be reset when the signal is both greater than 4mA and 
less than 20mA for 30 seconds. The time delays ensure that a signal is truly invalid before an alarm is set 
and that it is stable before it is reset. The dead band is calculated using the site invalid hysteresis value 
multiplied by the range. 

Low Alarm 
If all the alarm conditions are satisfied then the flow low alarm is activated if the signal is less than the low 
limit set point. It is deactivated if any of the above conditions become false or the signal is greater that the 
low limit set point plus the dead band. The dead band is calculated using the alarm hysteresis value 
multiplied by the range. 

High Alarm 
If all the alarm conditions are satisfied then the flow high alarm is activated if the signal is greater than the 
high limit set point. It is deactivated if any of the above conditions become false or the signal is less that the 
high limit set point minus the dead band. The dead band is calculated using the alarm hysteresis value 
multiplied by the range. 
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4.6.3 Pressure Gauge 
The following alarms and events are associated with the delivery pressure gauge. 

Plant Quantity Priority 
Pressure_gauge High 3 

Pressure_gauge Low 3 

Pressure_gauge Invalid 3 

The high and low alarms are only checked when station power and the invalid alarms are healthy and a pump 
has been running for the pressure alarm inhibit time (default 15 seconds). This ensures that any instability 
caused by the pump starting has dissipated. 

Invalid 
The signal is deemed invalid if it is 

Less than (4mA - dead band) or greater than (20mA + dead band) for 2 seconds. 

Once the invalid alarm has been activated it can only be reset when the signal is both greater than 4mA and 

less than 20mA for 20 seconds. The time delays ensure that a signal is truly invalid before an alarm is set 

and that it is stable before it is reset. The dead band is calculated using the site invalid hysteresis value 
multiplied by the range. 

Low Alarm 
If all the alarm conditions are satisfied then the pressure low alarm is activated if the signal is less than the 

low limit set point. It is deactivated if any of the above conditions become false or the signal is greater that 
the low limit set point plus the dead band. The dead band is calculated using the alarm hysteresis value 
multiplied by the range. 

High Alarm 
If all the alarm conditions are satisfied then the pressure high alarm is activated if the signal is greater than 
the high limit set point. It is deactivated if any of the above conditions become false or the signal is less that 
the high limit set point minus the dead band. The dead band is calculated using the alarm hysteresis value 
multiplied by the range. 

4.6.4 Security 
The following alarms and events are associated with the Security. 
Plant Quantity Priority 
Security Door limit switch 2 

Door Limit Switch 
This alarm indicates that someone authorised or not, has opened a switchboard door. All the doors of the 
switchboard have a limit switch to indicate the status of that door. All of these limit switches are wired in 

series to give a combined signal which indicates whether all the doors are closed or at least one door is open. 
This signal is fed back directly to give a status indication of all the doors on the switchboard to the control 
room operator. 

Doc Id: 003589 Active Date: 1 December 2004 Brisbane Water Confidential 
Printed: 6/09/2005 Owner: Peter Sherriff Page 25 
Note: Printed copies of this document should be verified for currency against the published electronic copy. 

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 4 OM Manual

Q-Pulse Id TMS953 Active 10/12/2014 Page 440 of 563



Three Pump Submersible Sewerage Pump Station with VFD Brisbane vvater - IlelVVVt Lovt 

4.6.5 Switchboard Power Monitoring 
The switchboard at a sewerage pumping station has multiple points of isolation and failure. There are 
various monitoring relays and circuit breaker status inputs to determine the power status for the entire 
switchboard. 
The following alarms and events are power alarms associated with the switchboard (refer to Figure 8: 

Example of Switchboard Power Monitoring Diagram, to locate the point of failure for the switchboard). 

Drawing ID Plant Quantity Priority 
1 Sewage_pumping_station Energex_power 1 

2 Power_supply Main incomer CB closed 0 

1&2 Power_supply. Generator online 0 

3 Sewage_pumping_station Mains fail 1 

4 Power_supply Surge_diverter_fault 1 

5 Rtu Battery 1 

6 Rtu Mains_fail 1 

7 & 8 Sewer_pump Mains fail 0 
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Figure 8: Example of Switchboard Power Monitoring Diagram 
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Energex Power 
If the power monitoring relay on the Energex side of the main incomer is indicating a fault then after a 120 

seconds:delay, the Energex power signal will be set to the fault state. This signal is used to determine if the 
Energex power is healthy while the station is running on a generator. The 120 second delay is used to 
eliminate alarms due to brown outs and momentary losses of power. 

Main lncomer Circuit Breaker Closed 
This event is a direct feedback of the digital input indication the status of the main incomer circuit breaker. 

Generator Online 
The main incomer circuit breaker is interlocked with the generator circuit breaker, only one can be closed at 
any given time. If the main incomer circuit breaker is not closed and the station still has mains power then, 
the station must be powered by the generator. Therefore after a 5 second delay, the generator online status is 

activated. 

Station Mains Fail 
If the power monitoring relay on the station side of the main incomer is indicating a fault then after a 15 

seconds delay, the Mains fail signal will activated. This signal is used to determine if station has power, 
from either the line side of the main incomer or from the generator. The 15 second delay is to eliminate 
alarms due to brown outs and momentary losses of power. 

Surge Diverter Fault 
The surge diverter has a healthy status fed back to the RTU. If this signal indicates a fault, and the site 
power is still active, then after a 2 second delay the surge diverter fault is activated. 

RTU Mains Fail 
If the circuit breaker feeding the 240VAC to 24VDC power supply is tripped, and the station mains power is 

healthy, then after a 15 seconds delay, the RTU mains fail alarm is activated. 

Pump Mains power 
If the pump control power is faulted and the station mains fail is healthy, then after a 2 second delay, the 
pump mains power is set to the fault condition. 

Battery (Fault) 
This alarm indicates whether the power supply has a healthy battery system connected and that the batteries 
are adequately charged. If the battery system signal is in the fault state (and the battery check is not in 
progress) then the RTU Battery signal becomes faulty after a 20 second delay. 

4.6.61 Station Mode 
The following alarms and events are associated with the Mode of the switchboard 
Plant Quantity Priority 
Sewage_pumping_station Localremote 

Local Remote 
Wheri the station is turned into local mode it ceases to be autonomous and can no longer be controlled by the 
control room operator. The pumps can only be started and stopped locally by the on site technician. 

The status of the local remote switch is sent back directly to the control room operator. This signal is a 
priority one alarm to immediately inform the control room operator that the station is no longer running 
undei, automatic control. 
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4.6.7 Sewer Pump 

Brisbane water - Netwoi LJI Oyotco no 

The following alarms and events are associated with the sewage pump. 
Plant ' 

_ 

Quantity Priority 
Sewer_pump Available I 

Sewer pump Blocked I 

Sewer pUmp Emergency stop fault 0 

Sewer pump Fault 0 

Sewer _pimp Inhibit Fbk 2 

Sewer pump Mains power 0 

Sewer pump Moisture in oil fault (optional) 0 

Sewer pump Motor power high 3 

Sewer Pump Motor power low 3 

Sewer pump Motor current high 

Sewer pump Motor current low 3 

Sewer pump Running 0 

Variable speed drive Auto 0 

Variable speed drive Automatic reset 3 

Variable speed drive Count exceeded 0 

Variable speed drive Fault 0 

Variable speed drive Speed invalid 0 

Available 
The pump considered available only when all of the following conditions are not present: 

Site mains power fail - Switchboard does not have 415V mains power supplied 

Pump mains power fail - Pump does not have 240V control power supplied 
Pump fail - Pump has failed to start 
Pump VFD not in Auto - Pump is in Keypad control 
Pump VFD fault - Pump VFD motor protection has activated 
Pump VFD fault Count Exceeded - Three or more faults in the last 8 hours 
Pump emergency stop input faulted - Push button has been pressed 
Pump emergency stop fault latched - Emergency fault has not been reset 

As the emergency stop fault is latched and has a 2 second delay, both the emergency stop input and the 
emergency stop fault are needed to ensure the pump becomes unavailable and stops immediately when the 
emergency stop button is pressed. It also ensures that although the emergency stop button may be unlatched, 
the emergency stop fault must be reset by the on site technician before the pump can start. 

The availability alarm is suppressed by the station mains power fault condition and the station being in local 
mode. The pump must also be unavailable for 15 seconds before the alarm is sent to the IDTS master 
station. All the conditions which make the pump unavailable are event and can be easily identified by the 
control room operator by listing the abnormal points for the station. 

Running 
The pump running status input is directly fed back to the sewer pump running indication signal to the IDTS 
master station. 

Emergency Stop Fault 
If the emergency stop input becomes faulty and the station mains power is still healthy then, after a 2 second 
delay, the emergency stop fault is activated. Once activated, the emergency stop button must be unlatched 
and then the on site technician must press the roe-al-reset b-uft6n.- ---- 

Fault 
The sewer pump fault flag is activated by the pump failing to start or failing to stop. If the pump is 
commanded to start or stop and the running indication does not match the running command, then after a site 
specific time period, the pump fault will become active. The time period is dependant on the ramp up and 
ramp down period of the VFD. (Default 30 seconds). 
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Moisture in Oil (Optional) 
If the moisture in oil relay is in the fault condition and the station mains fail is healthy, then after a 2 second 
delay, the pump moisture in oil fault is activated. The moisture in oil relay is only installed on pump motors 
which are 22kW or greater in size. 

Pump Blockage 

Pump Blockage is designed to identify a possible blockage in an individual pump. 

The pump blockage alarm is set if the pump is running individually in remote and for longer than a certain 
time period either: 

1. The speed is too high for producing the minimum flow or 
2. The flow is lower than the 'blocked flow rate limit' while the pump speed is greater that the 'blocked 

speed limit'. 

The first condition will ensure that the pump does not speed up continuously to meet the minimum required 
flow rate. The second condition has site specific set points, which ensure that, while flow rate is above the 
minimum required, the speed to achieve this is not excessive. Two conditions are required so that the pump 
blockage can be determined in both low flow and peak flow conditions. 

Once the pump blockage alarm is set for a pump is can be reset by the on site technician pressing the local 
reset button or the control room operator sending a remote reset (if the station is in remote mode). 

It is not desirable to run a blocked pump as it may damage the pump. To ensure that a pump which has a 

potential blockage does not run unnecessarily, the pump blockage alarm effectively 'inhibits' the blocked 
pump from running. (refer to section 2.1.3 All Pumps Inhibited / Blocked Mode and Individual Pump Inhibit 
/ Blocked). If all the pumps are either blocked or inhibited, then the inhibited pumps will be given 
preference to run. 

Motor Current High and Low Alarms 
The pump current high and low alarms are only checked when station power is healthy and the pump has 
been running for the pump alarm inhibit time (default 15 seconds). This ensures that any instability caused 
by the. pump starting has dissipated. 

If all the above conditions are satisfied then the high alarm is activated if the signal is greater than the high 
limit set point. It is deactivated if any of the above conditions become false or the signal is less that the high 
limit set point minus the dead band. The dead band is calculated using the alarm hysteresis value multiplied 
by the range. A high alarm is indicative of a jammed pump or a pump motor fault. 

If all the above conditions are satisfied then the low alarm is activated if the signal is less than the low limit 
set point. It is deactivated if any of the above conditions become false or the signal is greater that the low 
limit set point plus the dead band. The dead band is calculated using the alarm hysteresis value multiplied by 
the range. A low alarm is indicative of an air locked pump or a blocked pump. 

Motor Power High and Low Alarms 
The pump power high and low alarms are only checked when station power is healthy and the pump has 
been running for the pump alarm inhibit time (default 15 seconds). This ensures that any instability caused 
by the pump starting has dissipated. 

- If allThe-above conditions- are -satisfied then the-high-alarm-is activated if- the -signal -is- greater- than- the- high 
limit' set point. It is deactivated if any of the above conditions become false or the signal is less that the high 
limit 'set point minus the dead band. The dead band is calculated using the alarm hysteresis value multiplied 
by the range. 

If all the above conditions are satisfied then the low alarm is activated if the signal is less than the low limit 
set point. It is deactivated if any of the above conditions become false or the signal is greater that the low 
limit set point plus the dead band. The dead band is calculated using the alarm hysteresis value multiplied by 
the range. 
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Variable Frequency Drive Auto 
Direct feedback of the digital input status to indicate whether the VFD is on auto or keypad control. 

Variable Frequency Drive Fault 
If the variable frequency drive fault input becomes active and the station mains power is healthy and the 

emergency stop button has not been pressed, then after a 2 second delay, the variable frequency drive fault 

signal is activated. Once activated, the variable frequency drive fault input must clear before the fault signal 
can be reset. 

The fault signal can be reset by the on site technician pressing the local reset button, the control room 
operatoi sending a remote reset (if the station is in remote mode) or by an automatic reset. All these three 
resets will activate the reset relay for 2 seconds, which sends a physical reset command to the variable 
frequency drive. 

Variable Frequency Drive Fault Automatic Reset 
Once the variable frequency drive fault input becomes healthy, to avoid the unnecessary unavailability of the 
sewer pump, the latched variable frequency drive fault signal will be reset automatically after the variable 
frequency drive fault reset delay time (default 20 minutes). 

Variable Frequency Drive Fault Count Exceeded 
The pnrpose of the fault count exceeded alarm is to prevent a reoccurring variable frequency drive fault 
being Continuously reset automatically. 

The fault count exceed signal is activated if 3 automatic resets have occurred in the last 8 hours. This signal 
can only be reset by the on site technician pressing the local reset button or by the control room operator 
sending a remote reset (if the station is in remote mode). 

Variable Frequency Drive Speed Invalid 
The signal is deemed invalid if it is 

Less than (4mA - dead band) or greater than (20mA + dead band) for 2 seconds. 

Once the invalid alarm has been activated it can only be reset when the signal is both greater than 4mA and 
less than 20mA for 20 seconds. The time delays ensure that a signal is truly invalid before an alarm is set 
and that it is stable before it is reset. The dead band is calculated using the site invalid hysteresis value 
multiplied by the range. 

4.6.8, Wet Well 
Plant Quantity Priority 
Wet_well Level invalid 1 

Wet_well Low 3 

Wet_well High I 

Wet_Well Surcharge_imminent I 

Wet_Well Surcharge_occuring 1 

Wetwell Calibration fault 3 

As the Vega wet well probe takes a few seconds to initialise, all the wet well alarms except for invalid, are 
suppressed for 10 seconds upon RTU start up 

Invalid 
The-signal is deemed invalid if it is 

Less than (4mA - dead band) or greater than (20mA + dead band) for 1 second. 

Once the invalid alarm has been activated it can only be reset when the signal is both greater than 4mA and 
less than 20mA for 20 seconds. The time delays ensure that a signal is truly invalid before an alarm is set 
and that it is stable before it is reset. The dead band is calculated using the site invalid hysteresis value 
multiplied by the range. 
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Low Alarm 
A low alarm indicates that the wet well level may be lower than the intake for the pump. This puts the pump 

at risk of air locking. An air locked pump must be primed by an on site technician to make it available to 

run. 

If the signal is valid and the start up delay has expired then the low alarm is activated if the signal is less than 

the low :limit set point. It is deactivated if any of the above conditions become false or the signal is greater 
that the low limit set point plus the dead band. The dead band is calculated using the alarm hysteresis value 
multiplied by the range. 

High Alarm 
A high alarm indicates that the wet well level is above the normal operating range of the pump station and 

that the inflow is higher than the current pumping capacity of the station. The control room operator must 
now initiate contingency plans to minimise the possibility of a surcharge. 

If the signal is valid and the start up delay has expired then the high alarm is activated if the signal is greater 
than the high limit set point. It is deactivated if any of the above conditions become false or the signal is less 
that the high limit set point minus the dead band. The dead band is calculated using the alarm hysteresis 
value multiplied by the range. 

Surcharge Imminent Alarm 
The surcharge imminent alarm is a final warning to the control room operator that the site is at immediate 
risk of surcharging. This serves as a reminder to the control room operator in implementing the contingency 
plans. It also provides a statistical count of all sites that came close to surcharging. 

As this alarm is triggered by the surcharge imminent electrode, it also provides a redundancy to the wet well 
high alarm that the Vega probe should activate. The surcharge imminent alarm is the first alarm that the 
control room operator receives if the wet well level Vega probe is not functioning correctly. 

The surcharge imminent alarm is primarily activated by the surcharge imminent electrode input. When this 
signal is active for 10 seconds then the surcharge imminent alarm is activated. To prevent repetitious alarms 
due to wave action the signal is kept active for 1 minute after the surcharge imminent electrode deactivates. 

As a backup, a valid wet well level signal exceeding the surcharge imminent level by 100mm, for 10 

seconds, will also trigger the surcharge imminent alarm while the station is in remote mode. This 100mm is 

ignored during power outages. 

The surcharge imminent electrode is 24VDC and is backed up by the battery system. On all previous 
installations for HWT sites the surcharge imminent electrode has been powered by mains power and was not 
backed up by the battery! 

Surcharge Occurring Alarm 
This alarm is the final alarm that the control room operator will receive as the wet well level rises until it 

overflows. This alarm is used to calculate the duration of the surcharge event (surcharge duration). 

When the wet well level is greater than or equal to the surcharge level minus 25 mm the surcharge occurring 
signal' is activated. To prevent repetitious alarms due to wave action the signal is kept active for 1 minute 
after the wet well level falls below the surcharge occurring level. 

Wet Well Calibration Fault 
The wet well calibration fault is activated one of two ways. The first is if the surcharge imminent electrode 
is activated while the wet well level (reading on the Vega probe) is more than 100mm below the surcharge 
imminent level. The second is if the wet well level (reading on the Vega probe) reaches 100mm above the 
surcharge imminent level without the surcharge imminent electrode being activated. 

Both of these methods are inhibited for I hour after the RTU intitialises. This prevents the alarm raised if on 
power up the wet well level is already above the surcharge imminent level. To reset the calibration fault 
signal the control room operator sends a calibration fault reset command from the IDTS master station. 
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4.6.9 RTU and PLC 

unmane vvater - rvCrwvin 

The following alarms and events are associated with the RTU. 

Plant 
_ 

Quantity Priority 
Rtu / Plc Abnormal_operation I 

Rtu Heartbeat failed I 

Plc Comms_fault 1 

Rtu Battery_ test_ 3 

Rtu Battery_test_inprogress 0 

Abnormal Operation 
An abnormal operation alarm identifies when the RTU or PLC operating system program has restarted. This 
restart is determined by the presence of the 'first scan' flag. A first scan can occur when the RTU has reset 
itself due to a fault condition. Any abnormal operation should be investigated by a technical officer from the 
Networks Control Systems (NCS). 

As downloading the code by a technical officer also causes a first scan, the technical officer can turn the 
station to local to suppress and/or reset this alarm. The alarm can also be reset by control room operator 
using the RTU abnormal operation reset command from the IDTS master station. 

Heartbeat failed 
A counter increments every 1 minute and is sent to the IDTS master station. The IDTS master stations then 
checks, that this 'heartbeat' figure has incremented every time the site has polled. If it has not, then a 

heartbeat failed alarm is by the IDTS master station to alert the control room operator that the RTU has 
stopped operating. 

PLC Comms Fault 
The Modbus communication fault is determined by a watchdog counter which is passed back and fourth 
from the RTU and the PLC and incremented on each pass in the PLC. If the RTU does not register an 
increment in any given 30 second time period, then a communication fault alarm is activated. 

Battery Test in Progress 
The battery test is used to check the state of the battery system. When a battery test is initiated, the battery 
test output relay is driven to disconnect the RTU power supply from mains power for 10 minutes. During 
this test, and while the station and RTU mains power signals are healthy and the battery system signal is 

healthy, the battery test in progress signal is active. 

Battery Test Failed 
A battery test failed alarm indicates that the batteries have failed their test and need to be replaced. The 
battery test failed signal is activated if the battery test in progress is deactivated because the battery system 
signal' is in the fault state. This alarm is latched until a new battery test is activated or a battery test failed 
reset signal is sent by the control room operator. 
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5 CALCULATIONS 
The RTU performs calculations for both the controls of the station and for analytical analysis of the station's 

performance. The calculated values are stored in ordinary RTU memory and are lost when the RTU restarts. 

The calculated values are sent back periodically to the IDTS SCADA system and stored in the history 

database. Access to this information is via the operators control station or a casual use work station. All the 

control variables are also sent back to the IDTS SCADA system as feedback points to allow the control room 

operator to view the current control parameters. 

5.1 Calculated Values 
Plant Quantity Desig Alarm Description 
Flow meter Flow rate 1 Delivery flow rate in 1/s 

Flow meter Volume I Daily volume in kL 

Flow meter Volume yesterday 1 Daily volume for past 24 hrs in kL 

Pressure gauge Pressure mand 1 Delivery Pressure in mAHD 

Pressure gauge Pressure kpa 1 Delivery Pressure in kpa 

Rtu Battery_discharge_time 1 Time taken for Battery to discharge during test 

Rtu Site id 1 Network Address of RTU 

Sewer jump Hours run 1-3 Hours run for pump running by itself since midnight 

Sewer_pump Hours run yesterday 1-3 Hours run for pump by itself yesterday 
Sewer pump Hours run 12 1 Run hours of pumps l &2 operating since midnight 

Sewer :pump Hours_run 12_yesterday 1 Run hours of pumps 1 &2 operating yesterday 

Sewer ;pump Hours run 13 1 Run hours ofpumps 1&3 operating since midnight 

Sewer pump Hours_run_13_yesterday I Run hours of pumps I &3 operating yesterday 

Sewer_pump Hours run 23 I Run hours of pumps 2&3 operating since midnight 

Sewer :pump Hours run 23_yesterda_y 1 Run hours ofpumps 2&3 operating yesterday 
Sewer !pump Motor current 1-3 Motor current 
Sewer _pump Motor_power 1-3 Motor power 
Sewer 'pump Number of starts 1-3 Number of starts for pump since midnight 
Sewer :pump Number of starts yesterday 1-3 Number of starts for pump yesterday 
Sewer pump Total kWHrs 1-3 Total kWHrs for pump since midnight 
Sewer pump Total kWHrs yesterday 1-3 Total kWHrs for pump yesterday 
Sewer : pump Total outflow 1-3 Total outflow for pump since midnight 
Sewer pump Total outflow_yesterday 1-3 Total outflow for pump yesterday 
Variable speed drive Speed Fbk 1-3 Variable frequency drive operating speed 
Wet well Inflow 1 Average inflow to the station 
Wet well Level I Level of the wet well in mAHD 
Wet well Surcharge duration 1 Duration of last surcharge event 
Wet well Surcharge time remaining I Estimated time until surcharge ifpumps do not run 

Wet well Total inflow I Total inflow to the station since midnight 
Wet well Total inflow yesterday 1 Total inflow to the station yesterday 
Wet well Volume 1 Current Volume in the wet well 
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5.2 Feedback Values 

Brisbane water - Network uomroi oystems 

Plant Quantity Desig Alarm Description 
Flow meter High limit Fbk 1 Delivery flow High alarm set point 

Flow meter . Low limit Fbk 1 Delivery flow Low alarm set point 

Pressure gauge Elevation Rtu 1 Static elevation of the pressure gauge in mAHD 

Pressure ,gauge High limit Fbk 1 High alarm set point 
Pressure gauge Low limit Fbk 1 Low alarm set point 
Pressure gain Pressure ran e Fbk 1 Range of the pressure gauge in meters 
Sewer pump Motor current high limit Fbk 1-3 High alarm set point 
Sewer purrip Motor current low limit Fbk 1-3 Low alarm set point 
Sewer pump Motor power high limit Fbk 1-3 High alarm set point 
Sewer pump Motor power low limit Fbk 1-3 Low alarm set point 
Sewerage Pumping station Blockage flw SP knee Fbk 1 Blockage flow setpoint at the 'knee' of the curve 

Sewerage pumping station Blockage spd SP knee Fbk 1 Blockage speed setpoint at the 'knee' of the curve 

Sewerage pumping_station Blockage spd SP min Fbk 1 Blockage speed setpoint for the minimum flow 

Wet well , Duty A start_setpoint Fbk I Start duty pump set point 
Wet well Duty A stop setpoint Fbk 1 Stop duty pump set point 
Wet well ' Duty B start setpoint Fbk 1 Start standby pump set point 
Wet well Duty B stop setpoint Fbk 1 Stop standby pump set point 
Wet well High limit Fbk 1 High alarm set point 
Wet well , Level range Fbk 1 Range of Vega Instrument measuring wet well level 

Wet well Low limit Fbk 1 Low alarm set point 
Wet well Zero MAHD Fbk 1 Bottom of wet well Vega Probe in mAHD 
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5.3 Analog Signal Processing 

5.3.1 Analog Clamping 
Before! it is used to calculate the engineering value of the signal 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. Flux 

value is the range of the signal multiplied by the site percent variable which represents the acceptable error 
percent. 

5.3.2 Analog Filtering 
The engineering values are filtered using a five element FIFO (first in, first out) stack sampled every 1 

second to produce a rolling average. 

5.3.3 Analog Conversion to Engineering Unit 
The analog input card converts the 4-20mA signals received to a raw count of 800 to 4000 for the RTU and 
6400 to 32000 in the GE Fanuc PLC. This raw count is converted in the code to engineering units using the 
following formula. This is to be done in the code using the site specific values (conversion tables are not to 

be used). 

Engineering Unit (RTU) 
Engineering Unit (PLC) 

(Raw signal - 800)/3200 x Engineering Range. 
(Raw signal - 6400)/32000 x Engineering Range. 

The following are the signals received by the RTU. 

Signal Engineering Units 
Flow 

. 

Meter Litres per second 
Deliyery Pressure meters 
Wet Well Level meters 
Flow; Meter Litres per second 
Motor Power kW 
Motcir Current Amps 
VFD' Speed Hz 

5.4 Delivery Flow Rate kl/day 
The flow is measured in litres per second. For every sewerage flow meter a flow rate conversion is 

performed to get the equivalent flow rate in kilolitres per day (kl/day) and sent back to the IDTS SCADA 
system. 

Flow (kl/day) = Flow (Us) * K 

k 86.4 (converts Us to kl/day) 

IDTS Database Record Name 
Plant: Quantity Description 
Flow meter Flow kl Flow rate in Vs converted to kl/day value 

5.5 Delivery Flow - Volume Pumped (kl) 
The total volume pumped for the station is calculated using the flow rate (Us) integrated over time, while the 
any pi:imp is running. A snapshot of this figure is recorded at midnight to give the previous days volume 
pumped and this integral is reset. 

IDTS Database Record Name 
Plant Quantity Description 
Flow meter Volume Total volume pumped since midnight 
Flow meter Volume yesterday Total volume pumped yesterday 
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5.6 Delivery Pressure mAHD 
The pressure probe measures the pressure in kPa. So that the control room operators can compare different 

sewerage sites successfully, the Pressure in mAHD is calculated and sent back to the IDTS SCADA system. 

Pressure (mAHD) = Pressure (kPa) / k + Pres Elev (mAHD) 
9.803 (Pressure constant to convert from kPa to metres) 

Site specific pressure elevation of pressure gauge Pres Elev (mAHD) 

IDTS Database Record Name 
Plant Quantity Description 
Presstire gauge Pressure_kpa Delivery pressure (if gauge operating) of pumps - kpa units 
Pressure gauge Pressure mand Delivery pressure (if gauge operating) of pumps - MAHD units 

5.7 Pump Hrs Run I day 
The hours a pump runs individually are accumulated. The hours when both pumps run together are also 
accumulated. These integrals are reset at midnight 

NOTE: To calculate the total hours run for a pump for one day the individual pump run hours are added to 

the both pumps running together run hours. 

IDTS: atabase Record Name 
Plant , Quantity Description 
Sewer . pump Hours run Pump only run hours since midnight 
Sewer pump Hours run yesterday Pump only run hours yesterday 
Sewer pump Hours run 12 Run hours of pumps 1&2 operating simultaneously since midnight 
Sewer , pump Hours run 12 yesterday Run hours of pumps 1&2 operating simultaneously yesterday 
Sewer pump Hours run 13 Run hours of pumps 1&3 operating simultaneously since midnight 
Sewer pump Hours run 13 yesterday Run hours ofpumps 1&3 operating simultaneously yesterday 
Sewer pump Hours run 23 Run hours of pumps 2&3 operating simultaneously since midnight 
Sewer pump Hours run 23_yesterday Run hours of pumps 2&3 operating simultaneously yesterday 

5.8 Pump Starts / day 
The number for starts per day counter is incremented every time a pump starts. This counter is reset at 
midnight. 

MTS;Database Record Name 
Plant, Quantity Description 
Sewer pump Number of starts Starts of Pump since midnight 
Sewer pump Number of starts yesterday Starts of Pump yesterday 

5.9 Pump kl / day 
The volume that an individual pump delivers is calculated by integrating the flow rate over time while that 
pump fs running by itself This integral is reset at midnight 

NOTE: outflow, while a pump is running in tandem with the other pump, is ignored. 
IDTSiDatabase Record Name 
Plant; Quantity Description 
Sewer pump Total outflow Volume pumped by Pump running by itself 
Sewer+ pump Total outflow yesterday Volume pumped yesterday by Pump running by itself 
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5.10' Pump kW hrs / day 
The kilowatt-hours that an individual pump consumes are calculated by integrating the power over time 
while that pump is running by itself. This integral is reset at midnight 

NOTE: kilowatts while a pump is running in tandem with the other pump are ignored. 
IDTS Database Record Name 
Plant . Quantity Description 
Sewer pump Total KWHrs Pump power consumption 
Sewer pump Total KWHrs yesterday Pump power consumption yesterday 

5.11 Wet Well Level mAHD 
The on site indication on the switchboard is in level % of full range. This value is also sent back to the 
control room so that the on site technician and control room operator can compare values in the same units. 
The Control room operator also requires the wet well level in mAHD to be able to do a meaningful 
comparison between different sites. The following formulas are used to calculate these values. 

WWL (mAHD) = WWL (meters) + WWL Zero Level (mAHD) 

IDTS Database Record Name 
Plant Quantity Description 
Wetwell Level Level of wet well 
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5.12 Wet Well Volume 
The wet well volume is calculated using a 'wet well levels vs volume' look up table stored in the RTU 
database (.main file). The look up table has a maximum 32 point specification of the non-linear relationship 
of the wells 'Level vs Volume'. Volume in wet well is an interpolation of the well vs volume lookup table 
values. The site specific data is obtained from a table in an Excel spreadsheet (Table 9: Level vs Volume 
Lookup Table) which also provides a graphical representation of all the sample points (Figure 9: Level vs 
Volume Chart). 

Table 9: Level vs Volume Lookup Table (SAMPLE) 

Excel Data 
Wet Well 
LevelAHD1 

Remaining Storage 
Caeacity [m3] 

BWL of PS 

TWL of PS 

High Alarm Level 

Surcharge Level 

40404": '''4:k.:24:4 -461:1.944445,....: 
1.866 9.020 
1.941 8.821 
2.017 8.622 
2.093 8.423 
2.168 8.224 
2.244 8.025 
2.319 7.826 
2 390;7 VOL ... .,f:,.:,- 

2.471 7.429 
2.546 7.207 
2.622 6.832 
2.698 6.139 
'A; f .,,,, ,,. , . 4,_ 4 )4.",: -,T.7,_ ,,, , , -7:`. . 

2.849 4.130 
2.924 3.005 
3.000 2.139 
3.076 1.417 
3.151 0.709 
3.227 0.000 

RTU Data 
Current Storage 
Volume [m3] 
0 0004 - 
0.199 
0.398 
0.597 
0.796 
0.995 
1.194 
1.392 

4:578 - ; - 

1.790 

2.012 
2.387 
3.080 

A'IM,Z* , . , *N.NsW"- 
5.089 
6.213 
7.079 
7.802 
8.510 
9.219 

10.0 

A., 9.0 

o. rts 8.0 

O 7.0 - 
a) 
cr, 6.0 

M 
E 5.0 

cl)en 4.0 

-E 3.0 

2.0 

it 1.0 

0.0 

1.500 

Water Volume in Storage within Sewerage Pump Well and 
Piping 

2.000 2.500 3.000 3.500 

Water Height (m AHD] 

Water Volume in Storage within Sewerage Pump Well and Piping 

Hi Alarm Level 

TWL 

BWL 

Figure 9: Level vs Volume Chart (SAMPLE) 
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The non-linearity of the curve level vs volume curve is caused by non cylindrical shape of the wet well, the 

displacement of volume caused by object inside the well (pumps and pipe work) and the additional capacity 
provided by the inlet pipes that feed the wet well. Refer to Figure 10: Wet well diagram 

Inlet Sewer 

Le el 

Benching - Rounded Bottom 

Figure 10: Wet well diagram 

The data in the RTU database is stored in an array of 32 'segments'. Each segment has the volume of that 
segment and the height of that segment. (Not a cumulative height and volume as per the table shown). The 
site specific RTU database includes the `SPxxx.main' file is stored on the IDTS server and can download 
directly to the RTU from the server. (Refer to Appendix B: Spxxx.main File for an example of a site *.main 
file). 

The wet well vs volume table is derived from the 'As Constructed' civil drawings of the station and are 
provided by the System Planning section of Brisbane Water. 

In Figure 9: Level vs Volume Chart, the 'Top Water Level' (TWL) is the Duty A Start, and the 'Bottom 
Water Level' (BWL) is Duty A Stop. 

IDTS Database Record Name 
Plant Quantity Description 
Wet well Volume Volume of sewerage in wet well calculated from using the level in the lookup table 

5.13 Station Surcharge Duration 
While the surcharge occurring alarm is active, a timer is accumulated to measure the duration of the 
surcharge event. This figure is stored until a new surcharge occurring alarm is triggered, at which time the 
timer is reset to zero. 

IDTS Database Record Name 
Plant Quantity Description 
Wet well Surcharge duration Time duration of surcharge 

5.14 Station Time to Surcharge (UNDER DEVELOPMENT) 
When both pumps are stopped, the Station Inflow is used to calculate the time it would take the fill the 
remaining storage capacity (wet well capacity - current Wet Well Volume). The time (in minutes) to 
surcharge is only displayed on the station MITS GUI picture after the wet well high alarm is raised. 

IDTS Database Record Name 
Plant Quantity Description 
Wet well Surcharge time remaining Estimated time in minutes until surcharge when both pumps are NOT running_ 
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5.15 Station Inflow (UNDER DEVELOPMENT) 
The simplified formula for calculating the inflow over a period of time is 

Inflow (Ws) Volume Difference (litres) / At (s) + Outflow (Us) 

Volume Difference (I) = difference in volume over the sample period 
At (s) = sample period 
Outflow (l /s) = Integral of the flow meter for the sampling period 

5.15.1 Method A - Time between Start and Stop 
To ensure a change in volume large enough to make the inherent errors in the volume calculations negligible, 
method A takes the time to fill the well between the pump stop and start levels as the sampling time and the 
difference as the change in volume between the duty A stop and duty A start levels. This produced an 

average inflow over the sample period. 

5.15.2 Method B - Array method 
To remove the errors inherent in calculating small changes of wet well level, method B applies a 17 element 
FIFO (first in, first out) stack sampled every 15 second to produce a rolling average filter of the well level. 
The filter is reset (cleared) when a pump stops. 

To calculate the instantaneous inflow, the volume calculated using the filtered wet well level is recorded 
every 2 minutes (every 8 samples of the wet well level). The volume difference is the change in volume over 
a sample period of 2 minutes. 

To further stabilise the calculated instantaneous inflow calculation, the calculated inflow value itself is 

passed through a 7 element moving average filter. This filter is not reset between pump running transitions. 

5.15.3 Combining Method A and Method B results 
Due to the moving average filter and sample intervals used by method B, the first raw inflow value can not 
be calculated until 6 1/4 minutes after the pumps stopped. If the pumps are stopped long enough for method B 

to calculate a new inflow value then this new value if loaded into the inflow filter. The average of the last 7 

values calculated is the new calculated average inflow figure. 

Method A is used to calculate the inflow during high inflows (Off time is less than 6 1/4 minutes). When the 
flow is high enough that the off time is less than 6 1/4 minutes then the value calculated is 'flooded' into all 
elements of the inflow filter to make the average inflow value equal to newly calculated inflow value derived 
by method A. 

5.15.4 Total Inflow 
The total inflow for each day is the integration of the calculated average inflow value using 15 second 
sample rate. 
Total Inflow (kl) = Total Inflow (kl) + [Inflow (Its) x 15 (s) /1000] 

IDTS Database Record Name 
Plant Quantity Description 
Wet well Inflow Instantaneous inflow to the wet well when pumps are NOT running 
Wet well Total-inflow Total-inflow-to the-wet-well since midnight-when are NOT pumps running 
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6 IDTS SCADA CONFIGURATION 
Every site on the IDTS SCADA system has to be configured individually. To make each site the following 

data must be released into the online database. 

Points Database 
Significant/Trigger Points 
History Database 
Site RTU database 
Alarm Instructions 
Site Picture 

6.1 IDTS Points Database 
The points database consists of all the points configured for communication with site RTU. They fall under 
one of three categories 

Digital Alarms and Events (Boolean) 
Control Points (Boolean, Real and Integer) 
Analog Status (Integer and Real) 

These points are detailed on the `IDTS spreadsheet' which is created for each site. This spreadsheet details 
each point's corresponding address in the RTU, sets up any alarm priority and all other point attributes. The 
site `IDTS spreadsheet' is used by the IDTS system administrator to populate the online database with the 

site points required. 

6.2 IDTS Significant Points 
All points which are classified as priority 1 alarms are configured as 'significant' points. This is done on the 
online IDTS database and is then downloaded to the RTU. Any alarm configured to be significant will cause 
the RTU to immediately transmit to the IDTS master station. 

6.3 IDTS History Database 
All digital and analog points, for which trend data is to be stored, must be populated in the history database 
and have their parameter (such as sample granularity) configured. Only points configured in the history 
database can be trended on the IDTS SCADA system. The history database is configured by the IDTS 
system administrator. 

6.4 IDTS Site RTU database 
Each MD3311 or MDI 000 RTU commissioned in the field has a RTU database generated from in the IDTS 
master Station. This database stores all 1/0 (physical and pseudo) and also stores the wet well level vs 
volume! data. This database can be used to re-configure the RTU CPU in case of failure. The RTU database 
is created using by the IDTS master station using the JO configuration, history configuration, significant 
points configuration as well as the *.main file in the IDTS server. (Refer to Appendix B: Spxxx.main File for 
an example of a site *.main file). 
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6.5 IDTS Alarm Instructions 
The IDTS administrator installs the alarm instruction list onto the IDTS master station. Each file is linked to 
its associated alarm and provided the control room operator the actions required if that alarm is triggered. 
Below is an example of an alarm instruction file for the "Sewerage_pumping_station - Mainsfail alarm". 

Contact Energex 

If Energex are aware of the problem. 
Request an estimate of when power will be restored. 

If Energex are unaware of any problem. 
An urgent inspection is required. 

Obtain estimate from contingency data as to likelihood of times station will 
overflow. 

Normal hours: 

Notify Field Services to attend. 
Notify Field Services Duty Officer 
Inhibit flow from pumping stations upstream of station outage if possible. 

Monitor & check regularly with Energex. 

After hours: 
Notify Field Services Duty Officer. 
Inhibit flow from pumping stations upstream of station outage if possible. 

If Energex are unaware of any problem. 
An urgent inspection is required. 

The alarm instructions are generic for each alarm plant and quantity. The IDTS administrator can generate a 
site specific instruction file if the site needs a unique instruction. It is preferable, however, to expand on the 
generic alarm instruction where possible as this reduces the amount of deviation from the standard. (Easier 
to maintain the current set of alarm instruction list) 
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6.6 IDTS Pictures 

6.6.1 Main Site Detail Screen 
Each 3 pump submersible pump station has as a detail screen as shown below: 

r tirocken Ridge Rd 114. SP296 7 

Figure 11: Site Detail Screen 

Live points from RTU fed back to picture: 
o Wet well level in metres AHD and % full. 
CI Pump duty A start level (in metres AHD and percentage), pump duty A stop level, and wet well high 

level 
O Status of each pump (available, running, inhibited status shown by colour) 
O Speed of each pump 
o Delivery pressure in metres AHD 
o Delivery flow in Us (and volume for the day) 

Site power status 
O Local/ remote control status 

Station inflow (when pumps are not running) 
Wet well volume 
Time (in minutes) to surcharge (when pumps are unavailable and wet well high alarm is active) 

IDTS database points in the picture are stored in the IDTS database and not in the RTU. These values 
are displayed in the main station picture: 

ci The Inlet level (metres AHD) 
O Overflow Control Level (metres AHD) 
O Site Level (metres AHD) 
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6.6.2 Popup Controls Screens 

Pump Control Popup 
Each pump can be controlled by the following popup. Clicking on the pump icon on the main 
operator screen activates the individual pump control screens. 

Test RTU SPXXX SEWER 

Sewer_pump ( 1 ) SEWER 

ReMote,Statt-: , 
; Refnot' es e,RetI - 

Figure 12: Pump Control Popup 

Attention Alarm button 
The Site Attention Control Popup is activated by pressing the "Attention" button of the main 
control page (bottom LHS of screen). 

Site Attention 

Test RTU SPXXX 

Attention ( 1 ) SEWER 

SEWER 

= " 
"Deactivate Attention , 

:dds 

v(Ciose 

Figure 13: Set Point Control Popup 

Set point adjustment - alarm limits 
Clicking on a set point will give you the set point control popup. 

SEWER 
Wet well ( 1 ) High limit 

Aranui St SP73 

r 

r ConirDI Proure,,ss 
Value rcokror 

tUpd?.te Help 

Figure 14: Control Point Page 
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Appendix A: STANDARD PHYSICAL I/O LIST 

The Physical 10 Spreadsheet will be created for each site, identifying not only the standard 10, but the Drawing Numbers which are unique to each site. This Physical I0 
Spreadsheet becomes part of the On-site documentation, providing a quick reference guide of the Physical 10 to the on site technician. 

Brisbane, 
Water )0;1:V 

MITS MD3311 EA (Extended 1-0) DIGITAL INPUTS (0-15) 
SP103 Heroes Ave Sewage Pumping 

I/O # Description HITS Tag Off State On State Term. # Wire # Drawing # 

_ 0 Spare 
I 

- - - 0100 

1 Spare 1 - - - D101 

2 Spare - - - D102 

____ 
3 Spare - - - D103 

4 spare - - - DI04 

5 Spare - - - D105 

6 spare - - - D106 

7 Spare - - - D107 

8 Spare - - - D108 

9 Spare - - - DI09 

10 Spare - - - DI10 

11 Spare - - - DI11 

12 Site attention alarm reset pushbutton atnlacknowledge Not Pressed Pressed DI12 

13 Spare - - - DI13 

14 Spare - - - DI14 

15 Site Per stnls tePower Fault Healthy DI15 
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Brisbane ,----...,-- 

Water 
MITS MD3311 EA (Extended 1-0) DIGITAL INPUTS (16-31) 

SP103 Heroes Ave Sewage Pumping 

I/O # Description MITS Tag Off State On State Term. # Wire # Drawing # 

16 Spare DI16 

17 Spare 0117 ____ 

18 Spare DI18 

19 Spare DI19 

20 Spare DI20 

21 Spare 0121 

22 Spare DI22 

23 Spare DI23 

24 Spare DI24 

25 Spare 0125 

26 Spare DI26 

27 Spare - - DI27 

28 RTU Power RTUpower Off On DI28 - 
29 Surge Diverter Alarm StnlSurgeDivAlm Healthy Fault D129 

30 Spare - - DI30 

31 Spare 0131 
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SP103 Heroes Ave Sewage Pumping 
MITS MD3311 EA (Extended 1-0) DIGITAL INPUTS (32-47) 

- - 
Brisbane ----.--, 

Water 
-uo-#- Description MITS Tag Off State On State Term. # Wire # Drawing # 

32 Generator Fault genitripped Ok Tripped DI32 

33 Generator Warning 
1 

genlwarning Ok Alarm 0133 

34 Generator Low Fuel genllowFuel Ok Low DI34 

35 Generator Running genlrunning Stopped Running DI35 

36 Generator Connected geniconnected Energex Generator DI36 

37 Energex Power energexpower Available Not Available DI37 

38 Generator Security genisecurity Unsecured Secured DI38 

39 Generator CB Status genllocCBTripped Closed Tripped DI39 

40 Generator Mode genlauto Auto Not Auto DI40 

41 Generator On Site genlonSite False True DI41 

42 Spare - - DI42 

43 Security Alarm ??? Alarm Healthy 0143 

44 Main Incomer CB Closed ??? Open Closed DI44 

45 Battery System OK ??? Fault Healthy DI45 

46 Cathodic Protection Alarm Reset ??? Not Pressed Pressed DI46 

47 Cathodic Protection Power ??? Off On 0147 
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Brisbane 
Water 

MITS MD3311 EA (Extended 1-0) DIGITAL OUTPUTS (0-15) 

I/O # Decription MITS Tag Off State On State Term. # Wire # Drawing # 

0 Spare - - - D000 

1 Spare - - - 0001 _______ 
2 Spare - - - D002 

3 Spare - - - D003 

4 Spare - - - D004 

5 Spare - - - D005 _ 
6 Spare - - - D006 

7 Spare - - - D007 

8 Generator Remote Start genlstart Off On 0008 
9 Generator Remote Stop genistop Off On 0009 

10 Spare - - - D010 
______ 

11 Wet Well Washer Solenoid Ww1lWasher Off On D011 

_ 12 Attention alarm Indicator atnlindicator Off Alarm D012 
______ 

13 Battery Check BattCycRelay Off On D013 

14 Cathodic Protection Alarm Indicator cplAlarm Off Alarm D014 

15 Cathodic Protection De- ,energise Rectifier Unit cplDeEnergise Energise De-Energise D015 
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Brisbane 
Water 

MITS MD3311 EA (Extended 1-0) ANALOG INPUTS (0-7) 
SP103 Heroes Ave Sewage Pumping 

I/O # Description MITS Tag 4mA 20mA Term. # Wire # Drawing # 

0 Cathodic Protection Rectifier Current cplRectCurrent Site 440,* 
0.000 m 

dife'Spidific-:=C '' 
'?, ' M,; 

A100 +/- 

A101 +1- 

_ 
1 Wet Well Level wwlllevel 

2 - .. - A102 +/- 

3 - - - A103 +/- 

4 - - - A104+/- 

5 - - - A105 +/- 

6 - - - A106 +/- 

7 - - - A107 +/- 
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Brisbane, 
Water iAro, 

GE-Fanuc 90-30 PACK 0 

GE FANUC 
SP103 Heroes Ave Sewage Pumping Station 

RACK: 0 

Slot: 3 

Card Type: IC693MDL645 

Description: 16 Point Digital Input 24VDC 

I/O # Term. # Description GE Tag Address Of State On State Term. # Wire # Drawing # 
1 2 Station Local remote switch. Stn01diRemote %10001 Local Remote DI1-01 

2 3 Station Surcharge Imminent level Stn01diSurchlmm %10002 Healthy Surcharge Imm DI1-02 

3 4 Spare %10003 %10003 - - DII-03 

4 5 Spare %10004 %10004 - 011-04 

5 6 Spare %10005 %10005 - DI1-05 

6 7 Spare %10006 %10006 DII-06 

7 8 Spare %10007 %10007 - 011-07 

8 9 Spare %10008 %10008 - DI1-08 

9 10 Spare %10009 %10009 - 011-09 

10 11 Spare %10010 %10010 - 1)11-10 

11 12 Spare %I0011 %10011 - 011-11 

12 13 Spare %10012 %10012 - 011-12 

13 14 Spare %10013 %10013 - D11-13 

14 15 Spare %10014 %I0014 - DII-14 

15 16 Spare %10015 %10015 - DI1-15 

16 17 Spare %10016 %10016 - 011-16 
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Brisbane 
Water 

GE-Fanuc 90-30 PACK 0 

GE FANUC 
SP103 Heroes Ave Sewage Pumping Station 

RACK: 0 
Slot: 4 

Card Type: IC693MDL645 
Description: 16 Point Digital Input 24VDC 

I/O # Term. # j Description GE Tag Address Off State On State Term. # Wire # Drawing # 

1 2 Pump 1 PUmp power on PmpOldiPower %10017 Off On D12-01 

2 3 Pump 1 Reflux Valve Open PmpOldiRefluxOpen %10018 Not Open Open D12-02 ___ 
3 4 Pump 1 Ldcal start pushbutton PmpOldiLocalStartPB %10019 Not Pressed Pressed D12-03 

4 5 Pump 1 Local stop pushbutton PmpO1diLocalStopPB %10020 Not Pressed Pressed D12-04 

5 6 Pump 1 Emergency Stop Pmp01 diEStop %10021 Fault Healthy D12-05 

6 7 Pump 1 VFD Auto PmpOldiVFDAuto %10022 Manual Auto D12-06 

7 8 Pump 1 VFD Ready PmpO1diVFDReady %10023 Fault Ready D12-07 

8 9 Pump 1 Idcal reset pushbutton PmpO1diLocalReset %10024 Not Pressed Pressed D12-08 ____ 

9 10 Pump 1 Running PmpO1diRunning %10025 Not Running Running D12-09 

10 11 Pump 1 Moisture in Oil PmpO1diM10 %10026 Healthy Fault D12-10 __ 
11 12 Pump 1 Thermistor Fault PmpOldiTermistor %10027 f7 ' /0 D12-I I 

12 13 Pump 1 Bearing Temperature PmpO1diBearingTemp %10028 . ? D12-12 

13 14 Spare 1 %10029 %10029 - - D12-13 

14 15 Spare %10030 %10030 - - D12-14 

15 16 Spare %10031 %10031 - - D12-15 

16 17 Spare I %10032 %10032 - - D12-16 
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Three Pump Submersible Sewerage Pump Station with VFD Brisbane Water - Network Control Systems 

Brisbane 1 
Water droZ 

GE-Fanuc 90-30 PACK 0 

GE FANUC 
SP103 Heroes Ave Sewage Pumping Station 

RACK: 0 

Slot: 5 

Card Type: IC693MDL645 
Description: 16 Point Digital Input 24VDC 

110 # Term. # Description GE Tag Address Off State On State Term. # Wire # Drawing # 

1 2 Pump 2 Puimp power on Pmp02diPower %10033 Off On DI3-01 

2 3 Pump 2 Reflux Valve Open PmpO2diRefluxOpen %10034 Not Open Open DI3-02 

3 4 Pump 2 Local start pushbutton Pmp02diLocalStarIPB %10035 Not Pressed Pressed DI3-03 

4 5 Pump 2 Lo Cal stop pushbutton PmpO2diLocalStopPB %10036 Not Pressed Pressed D13 -04 ______ 
5 6 Pump 2 Erhergency Stop Pmp02diEStop %10037 Fault Healthy DI3-05 

6 7 Pump 2 VFD Auto PmpO2diVFDAuto %10038 Manual Auto DI3-06 

7 8 Pump 2 VFD Ready Pmp02diVFDReady %10039 Fault Ready DI3-07 

8 9 Pump 2 local reset pushbutton Pmp02diLocalReset %10040 Not Pressed Pressed DI3-08 ..... _ 

9 10 Pump 2 Ruinning Pmp02diRunning %10041 Not Running Running D13 -09 

10 11 Pump 2 Moisture in Oil PmpO2diM10 %10042 Healthy Fault D13-10 

11 12 Pump 2 Thermistor Fault PmpO2diTerrnistor %10043 
., 

r7' , ' ',., ')?'i;i:i D13-I I 

12 13 Pump 2 Bearing Temperature PmpO2diBearingTemp %10044 ;."...4;?.: ' !?p,7M .. ') DI3-12 

13 14 Spare %10045 %10045 - - DI3-13 

14 15 Spare %10046 %10046 - - D13-14 

15 16 Spare %10047 %10047 - - DI3-15 

16 17 Spare %10048 %10048 - - DI3-16 
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Three Pump SHhmersible Sewerage Pump Station with VFD Brisbane Wt-- Network Control Systems 

Brisbane 
Water )=... 

GE-Fanuc 90-30 PACK 0 

GE FANUC 
SP103 Heroes Ave Sewage Pumping Station 

RACK: 0 

Slot: 6 

Card Type: IC693MDL645 
Description: 16 Point Digital Input 24VDC 

I/O # Term. # Description GE Tag Address Off State On State Term. # Wire # Drawing # 

1 2 Pump 3 Plimp power on PmpO3diPower %10049 Off On D14-01 

2 3 Pump 3 Reflux Valve Open Pmp03diRefluxOpen %10050 Not Open Open D14-02 

3 4 Pump 3 Lobal start pushbutton Pmp03diLocalStartPB %10051 Not Pressed Pressed D14-03 

4 5 Pump 3 Lo Cal stop pushbutton Pmp03diLocalStopPB %10052 Not Pressed Pressed DI4-04 

5 6 Pump 3 Emergency Stop Pmp03diEStop %10053 Fault Healthy D14 -05 

6 7 Pump 3 VFD Auto PmpO3diVFDAuto %10054 Manual Auto D14-06 

7 8 Pump 3 VFD Ready Pmp03diVFDReady %10055 Fault Ready D14-07 

8 9 Pump 3 local reset pushbutton Pmp03diLocalReset %10056 Not Pressed Pressed DI4-08 _ 

9 10 Pump 3 Rtinning Pmp03diRunning %10057 Not Running Running D14 -09 

10 11 Pump 3 Moisture in Oil PmpO3diM10 %10058 Healthy Fault DI4-10 

11 12 Pump 3 Ttiermistor Fault PmpO3diTermistor %10059 i7., -1, t:k ?;T' D14-11 

12 13 Pump 3 Bearing Temperature Pmp03diBearingTemp %10060 to 'i? D14-12 

13 14 Spare : %10045 %10061 - DI4-13 

14 15 Spare I %10046 %10062 D14-14 

15 16 Spare %10047 %10063 D14-15 

16 17 Spare i %10048 %10064 D14-16 
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Three Pump Submersible Sewerage Pump Station with VFD Brisbane Wator - Network Control Systems 

Brisbane 
Water )A,',5 

GE-Fanuc 90-30 PACK 0 

GE FANUC 
SP103 Heroes Ave Sewage Pumping Station 

RACK: 0 

Slot: 7 

Card Type: IC693MLD940 
Description: 16 Point Ditital relay Output 2A 

I/O # Term. # 
1 Description GE Tag Address Off State On State Term. # Wire # Drawing # 

1 2 Pump 1 Status Indicator Pmp01c1c1Lamp %Q0001 Off On D01-01 

2 3 Pump 1 Ruh Command PmpO1dqGo %Q0002 Off Run 001-02 

3 4 Pump 1 Fa Ult Reset PmpO1dgReset 

PmpO1dgRunMax 

%00003 
%00004 

Off 
Off 

Reset 

Maximum Speed 

D01-03 

001-04 4 5 Pump 1 Ruh at Maximum Speed 

5 7 Pump 2 Sttus Indicator Pmp020Lamp %00005 Off On 001-05 

6 8 Pump 2 Run Command Pmp02dqGo %Q0006 Off Run 001-06 

7 9 Pump 2 Fa Ult Reset Pmp02dgReset %00007 Off Reset 001-07 
8 10 Pum. 2 Run at Maximum S. -e Pm .02d.RunMax %00008 Off Maximum Speed 001-08 

9 12 Pump 3 Sttus Indicator Pmp030Lamp %00009 Off On D01-09 

10 13 Pump 3 Run Command Pmp03dqGo %Q0010 Off Run 001-10 
11 14 Pump 3 Fart, It Reset Pmp03dgReset %00011 Off Reset 001-11 
12 15 Pum. 3 Run at Maximum S.eed Pm.03d.RunMax %Q0012 Off Maximum S.eed 001-12 
13 17 Spare 1 %Q0013 %00013 - 001-13 
14 18 Spare %Q0014 %00014 D01-14 

15 19 Spare 
1 

_ 
%Q0015 %Q0015 001-15 

16 20 Spare %00016 %00016 001-16 

Brisbane 
Water dAV, 

GE-Fanuc 90-30 PACK 0 

GE FANUC 
SP103 Heroes Ave Sewage Pumping Station 

RACK: 0 

Slot: 8 

Card Type: IC693ALG221 
Description: 4 Channel Analog Input Current (Isolated) 

I/O # Term. # 
1 Description GE Tag Address 4mA 20mA Term. # Wire # Drawing # 

1 3,5 Wet Well Level Ww101aiRaw %A1001 0.000 m ;,75'000'rri- A11-01P 

2 4,6 Delivery Pressure PreOlaiRaw %A1002 0.00 m ',.'i'i7'0.0' fii- A11-02P 

3 13,15 Delivery Flow Flw01aiRaw %A1003 0.01 /s :;');#004/i';a1 A11-03P 

4 14,16 Spare 
1 

%A1004 %A1004 - - A11-04P 
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Three Pump Submersible Sewerage Pump Station with VFD Brisbane Water - Network Control Systems 

Brisbane 
Water 

GE-Fanuc 90-30 PACK 0 

GE FANUC 
SP103 Heroes Ave Sewage Pumping Station 

RACK: 0 

Slot: 9 

Card Type: IC693ALG221 
Description: 4 Channel Analog Input Current (Isolated) 

I/O # Term. # I Description GE Tag Address 4mA 20mA Term. # Wire # Drawing # 

1 3,5 Pump 1 VFD Running Speed PmpO1SpeedFbk %A1005 0.0% 100% Al2-01P 

2 4,6 Pump 2 VFD Running Speed Pmp02SpeedFbk %A1006 0.0% 100% Al2-02P 

3 13,15 Pump 3 VFD Running Speed Pmp03SpeedFbk %A1007 0.0% 100% Al2-03P 

4 14,16 I %A1008 Al2-04P 

Brisbane 
Water 

GE-Fanuc 90-30 PACK 0 

GE FANUC 
SP103 Heroes Ave Sewage Pumping Station 

RACK: 0 

Slot: 10 
Card Type: IC693ALG392 

Description: 8 Channel Analog Output Current 

I/O # Term. # i Description GE Tag Address 4mA 20mA Term. # - Wire # Drawing # 

1 Pump No .1 Speed Command Pmp01aqControlSpeed %A0001 0% 100% A01-01P 
2 Pump No.2 Speed Command Pmp02aqControlSpeed %AQ002 0% 100% A01-02P 
3 Pump No.3 Speed Command Pmp03aqControlSpeed %AQ003 

%AQ004 
0% 100% A01-03P 

A01-04P 4 
5 %AQ005 A01-05P 

6 %A0006 A01-06P 

7 I %AQ007 A01-07P 
8 %AQ008 A01-08P 
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Three Pump Submersible Sewerage Pump Station with VFD Brisbane Water - Network Control Systems 

Appendix B: SMOCMAIN FILE 

/* 

SP285 Aringa Cres 
*1 

#include "../include/rtudata.h" 
#include "../include/md3scanlist.h" 
#include "../include/ctrIschl.h" 
#include "../include/grfb0002.h" 
kinclude "../include/grfb0006.h" 
#include "../include/dbconstants.h" 

#ifndef PERMANENT 

defineclass remote rtu REMOTE RTU CLASS 

/* Master station dial-in radio numbers ./ 

record 1 /* Trio Alarmcall */ 

trio_ipad 0xc0a82346 /* Source IP Address (RTU) */ 

ipad 0xc0a82301 /* Destination IP Address (CSU) */ 

defineclass rtu_rtu RTU_RTU_CLASS 
/* 

* Vaga Probe length = ?m 

* Diameter = 7 11,m 
* the volume value is derived from the formula PI*(r"2)*h, where 
* r = d/2, h = level and PI = 3.1415927. the volume value represents 
* the volume of the segment defined by the level associated with 
* the volume value and the previous level/volume record. If the 

* current record is the first of the list then the segment is defined 
* by the level associated with the volume value and the level of 0.0. 

* level values are entered as millimetres. 
* volume values are entered as m"3 (or kL). 
1 

defineclass wetwell WETWELL CLASS 

/* wet well level to volume lookup table - based on vega probe 0 level */ 

record 1 

( level 88 volume 0.000 ) 

( level 207 volume 0.653 1 

( level 308 volume 0.552 
( level 445 volume 0.753 1 

( level 564 volume 0.653 1 

level 708 volume 0.784 ) 

( level 803 volume 0.521 ) 

( level 922 volume 0.653 ) 

( level 1041 volume 0.728 ) 

{ level 1160 volume 1.026 ) 

( level 1280 volume 1.108 1 

( level 1399 volume 1.331 ) 

( level 1518 volume 1.320 ) 

f level 1637 volume 1.233 1 

level 1756 volume 1.170 ) 

( level 1876 volume 1.208 1 

( level 1995 volume 1.392 1 

( level 2114 volume 1.342 1 

( level 2233 volume 1.470 ) 

( level 2353 volume 1.436 ) 

( ) 

/* wet well surcharge outflow per second lookup table - based on lip of surcharge */ 
record 2 

{ level 0250 volume 1.000 ) 

( level 0500 volume 1.000 ) 

( level 0750 volume 1.000 1 

( level 1000 volume 1.000 ) 

( level 2000 volume 4.000 ) 

( 

/* 

* Automatically Generated Database files 
*/ 

#include "SP285.scanlist" 
#endif 
#include "SP285.resetfm" 
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Three Pump Submersible Sewerage Pump Station with VFD Brisbane Water - Network Control Systems 

Appendix C: DRAWING LIST 

TO BE COMPLETED ONCE THE STANDARD DRAWINGS HAVE BEEN CREATED 

Electrical Drawing List 
Sheet # Drawing # Rev. Title 
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Water 

BRISBANE WATER 

/// 
SOFCL 0.47 m AHD 
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High ILJ m AHD 

Duty A [Ali m AHD 

Start 
( Os) 
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0.00 KI 

0.00 im AHD 

X! 

P-11 
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VSZA.-74.P.0 

67V 

OFFil 0001 11.001 

4mmenoo. 

nErl AHD 

3.4 m AHD 

Vega Probe 

Network Control Systems 

0% 

FUNTIONAL SPECIFICATION 

SP103 Heroes-Ave - 

Sewage Pumping Station 

Conventional 3 Pumps With VSD 

Oxley 
Creek 
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Stopped 

Generator 
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SP103 Heroes Ave Sewerage Pumping Station - Functional Specification Brisbane Water 

1 INTRODUCTION 

This document contains the site specific details and describes the non standard functional requirements for control, 

monitoring and telemetry at sewage pump station SP103 at Heroes Avenue Taringa. The functional requirements 

described in the document are in addition to the standard functionality detailed in "SPSV3 SEWAGE PUMPING 

STATION SUBMERSIBLE 3 PUMPS WITH VFD" 

The standard specification was written for a 3 pump station, of which only 2 pumps are allowed to run at any given 

time. The functionality for SP103 Heroes Avenue is identical, with the site specific values detailed in this document. 

The site specific details and the non standard functional requirements in this document were derived from the functional 

specification written by Cardino Davis Pty Ltd "HEROES AVENUE FUNCTIONAL SPECIFICATION.DOC" 2. 

SP103 is a sewage pump station incorporating three variable speed driven 125 kW dry mounted submersible pumps 

operating in a two duty and one standby arrangement. SP103 is located in Taringa near Perrin Park. 

The proposed refurbished Sewage Pumping Station will be an underground conventional sewage pumping station with 

an existing Average Dry Weather Flow (ADWFe) of 52 1 /sec, ultimate ADWFu of 75 1/sec and an average operating 

wet well volume of 34 kl. The pump station will have three sewage pumps installed in the Pump Dry Well operating 

with two duty and one standby unit. The pumps will be interlocked so that only two pumps can operate at any time. 

The station output with one pump operating at minimum speed will be approximately 60 Usec, and with two pumps 

operating at maximum speed will be approximately 360 I /sec under wet weather conditions. 

Figure 1: SP103 Location Map 
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SP103 Heroes Ave Sewerage Pumping Station - Functional Specification Brisbane Water 

1.1 Background to the Project 
The capacity of the existing Heroes Avenue Pump Station has been exceeded. The existing pumps are only able to 

deliver 2.9xADWF before surcharging, which is below the Brisbane Water design standard of 4xADWF. This has 

resulted in the potential for unacceptable overflows from the pump station. 

In addition, there have been increased odour complaints received from residents in the areas around the pump station. 

The odour issues are most likely related to the large wet well volume changes associated with the current start/stop 

operation, whereby H2S is released via the vent. 

The upgrade involves increasing the capacity of the pump station, minimising odour generation and redirection of flows 

from the S2 catchment to the SI catchment via a new rising main along Coronation Drive. 

It is intended to upgrade the existing Heroes Avenue wet well and install new pumps in the existing dry well and 

controls in the existing structure. The existing dry well pump station structure shall be retained to house the 

switchboard and the new pumps. The existing pumps and valves, switchboard, resistor banks and RTU cabinet shall be 

de-commissioned and removed to make way for the new equipment. 

1.2 General Process Description 
When the Pump Station is in Remote Auto mode, the pumps shall be controlled such that the pump station output for 

one pump shall be between approximately 60 I /sec (minimum) to approximately 260 1/sec (maximum). When two 

pumps operating and the wet well level is approaching surcharge level, the station output shall be increased to at least 

360 L/sec. 

Control of the pump station will be based on the current state of the wet well level with the pumps operating in a Duty 

I/Duty 2/Standby configuration. Under normal conditions, with the wet well rising and the wet well level signal valid, 

the site will operate in a level mode affected by a Proportional/Integral/Derivative (PID) Controller that will reside in 

/// 
OFCL 0.47 m AHD 

She IL -1.68 m AHD 

High I lit 
Duty A 
Start ( 0%) 

Duty A 109.... 
Stop ( 0%) 

the PLC. 

m AHD 

m AHD 

m AHD 

1---700 

0.00 1 m AHD 

Oxley 
Creek 

VWVTP 

Sewer 

Or:1 

0.00 ro01 row 

Im AHD 

3.4 m AHD 

Vega Probe 

I0% 

Figure 2: SP103 Process and Instrumentation Overview 

Stopped 

Generator 
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SP103 Heroes Ave Sewerage Pumping Station - Functional Specification Brisbane Water 

2 EQUIPMENT INSTALLED 

2.1 Standard Equipment 
SP 103 Heroes Ave pump station has the following standard equipment installed. The functionality for the control, 

monitoring and alarming for these items is fully described in the standard functional specification. 

Pumps Three Hiclrosta1 submersible pumps with 125 kW four pole electric motors are installed in 
the dry well. Each pump is fitted with moisture probes in the oil chamber and thermistors 
in the stator windings. 

Pump Starters Three Danfoss Variable Frequency Drives (VFDs) are installed in the pump station 
switchboard. The VFDs will also provide soft starting functionality. 

Flow meters One buried ABB Magmaster electromagnetic flow meters are installed in the discharge 
mains. The flowmeter will be used in the flow control algorithm (PID Loop) to control 
the speed of the pumps. 

Level Sensors One Vega hydrostatic level transmitter installed in the wet well. 

One Multitrode level probe (Surcharge imminent) installed in the wet well. 

Pressure One Vega D84 pressure transmitters are installed on the discharge side of the pumps. 
Transmitters 

2.2 Non Standard Equipment 
SP 103 Heroes Ave pump station has the following non standard equipment installed. The functionality for the control, 

monitoring and telemetry for is described in the following sections as these items are NOT described in the standard 

specification. 

Emergency One SE Power 500 kVA diesel powered backup generator is installed on a slab adjacent 
Generator to the valve chamber. The generator includes its own GE FANUC PLC mounted in a 

dedicated control panel inside the generator housing. 

Sump Pump Existing sump pump installed in the sump of the dry well 

Level Sensors One Multitrode level probe (start /stop sump pump) installed in the sump of the dry well. 

One Multirode level probe (dry well high and trip alarms) installed in the dry well. 

2.2.1 Emergency Generator 

The emergency generator is designed to the standard functionality as described by "DIESEL STANDBY GENERATOR 

LOCAL CONTROL PANEL FUNCTIONAL DESCRIPTION". 3 The generator is supplied with the PLC fully configured and 

loaded with the standard program. The RTU (Logica MD3311) will programmed with the standard interface program 

that will provide the monitoring, control and telemetry to the IDTS master station. 

2.2.2 Sump Pump 

Thr dry well in which the pumps and reflux valves are housed will have a sump pump installed to ensure the well does 

not flood due to water ingress from the environment or from leaks in the pipework. The sump pump used will be the 

existing sump pump in the dry well. 

2.2.3 Dry Well Level Monitoring 

The dry well will have two multitrode electrodes installed to monitor two levels above the normal start/stop levels of 

the sump pump. The dry well high alarm will be used as the alarm level to indicate the dry well level is rising to above 

normal levels. The dry well trip level is installed at the level at which the sewer pumps are no longer safe to run. If this 

level is reached, all sewer pumps are locked out from running until the level is reduced and the reset button is pressed 

on site. 
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SP103 Heroes Ave Sewerage Pumping Station - Functional Specification Brisbane Water 

3 CONTROL PHILOSOPHY 

The station will operate according to the control philosophy detailed in the standard functional specification (SPSV3). 

The initialisation block will be configured with the site specific set points listed in the tables in the next sections. 

SP103 Heroes Avenue 

300mm 

-0.029 mAHD 

-0.229 mAHD 

All Pumps Inhibited 
Start Level 

All Pumps Inhibited 
Stop Level 

-1.680 mAHD 
Inlet Level 

PRESSURE GAUGE 

3.378 mAHD 

50.000 

Pressure Elevation 

Pressure Range 

Wet Well Range 

ww111v1Surcharge 

wwl11vISurchlmm 

wwll highLimit 

Start Duty B 

PID Setpoint 

Start Duty A 

Stop Duty B 

Stop Duty A 

Low Level Alarm 

Wet Well Elevation 

8.000 m 

0.471 mAHD 

0.171 mAHD 

-1.680 mAHD 

-1.790 mAHD 

-2.190 mAHD 

-2.290 mAHD 

-2.469 mAHD 

-4.469 mAHD 

-4.669 mAHD 

-4.869 mAHD 

Figure 3: SP103 Station Level Set Points 
.qigt)cEvEC87mckyc. ANGE.::A Ce.OlitiiNt:i7f14CiIMArcs710,rgp.4 FIGURES 
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3.1 Site Specific Values 
Table 1: Site Specific Constants defined in the PLC 

Tag Name I Description [ Type I Value I Units 
Sewerage Pumping Station 
StnOlgrSurchPumpingTime Surcharge pumping duration 3 I Integer Sec 
Delivery flow 
FIwO[x]txRange Delivery flow - Range Real ',400s, I/s 

StnOlgrMinFlow1Pmp_ Delivery flow - Minimum flow 
Delivery flow - Maximum flow - I Pump 

Real 
Real 

50 
260 

I/s 

I/s StnOlgrMaxFlowlPmp 
StnOlgrMaxFlow2Pmp Delivery flow - Maximum flow -2 Pumps Real 360 I/s 

Delivery pressure 
PreOltxRange Delivery pressure - Range 

Delivery pressure - Elevation of the transducer 
Real 
Real 

5000 
337 

mmAHD/10 
mmAHD/I0 Pre0 I txZero 

Pump Blockage 
StnOlgrPmpBlockFlowKneeSP Flow blocked limit for flow/level PID control (knee) Integer 

Integer 
Integer 

,.. s I/s x 100 

Hz x 100 

Hz x 100 

StnOlgrPmpBlockSpeedKneeSP 
StnOlgrPmpBlockSpeedMinSP 

VFD speed blocked limit for flow/level PID control (knee) 
VFD speed blocked limit for minimum flow PID control 

Wet well level 
Ww101txRange Wet well level range Integer 

Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 
Integer 

8000 
171 

-29 
-229 

-1680 
-1790 
-2190 
-2290 
-2469 
-4469 
-4869 

mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 
mmAHD 

Ww101txSurchlmmLevelSP Wet well surcharge imminent level 
Ww10lgrinhStanLevelSP Wet well inhibit mode start level 
Ww10 1 grInhStopLevelSP Wet well inhibit mode stop level 

_Wet well run at maximum speed level 
_Wet well duty B pump start level 
-Wet well PID set point 

Wet well duty A pump start level 
Wet well duty B pump stop level 

Ww1OlgrRunatMaxLvISP 
Ww101txDtyBStartLevelSP 
Ww101txPIDLeveISP 
Ww10 I txDtyAStartLevelSP 
Ww10 I txDtyBStopLevelSP 
Ww101txDtyAStopLevelSP Wet well duty A pump stop level 

Wet well empty level (4mA of Probe) Ww101txZero 
Variable Frequency Drive 
StnOlgrMinSpeed Variable Frequency Drive - Minimum Speed 

Variable Frequency Drive - Maximum Speed 
Integer 
Integer 

2500 
5000 

Hz x 100 

Hz x 100 Stn0 I grMaxSpeed 

Table 2: Site Specific Constants defined in the RTU 
Tag Name Description Type Value Units 
flw I almInhibitTm Delivery flow - Alarm inhibit timer Integer 15 sec 
pre I almInhibitTm Delivery pressure - Alarm inhibit timer Integer 15 sec 
wwIlsurchLvIVol Wet well volume at surcharge level 

Wet well surcharge occurring level 
Real 
Real 

193.090 
0.470 

kl 

mAHD wwIllvISurcharge 
Pumps 1 & 2 

Pmp[x]almInhPwrTm Pump fxj - Motor power alarm inhibit timer. Integer 15 sec 
pmp[x]almInhCrntTm Pump [x] - Motor current alarm inhibit timer. 

Pump [x] - Motor current range 
Integer 
Real 

15 sec 
Amps pmp[x]currRange 

Table 3: Site Specific Variable defined in the RTU 
Wet well level 
ww1lhighLimit Wet well level - High alarm set point Integer -1680 mmAFID 
wwl I lowLimit Wet well level - Low alarm set point Integer -4669 mmAHD 
Delivery flow 
flw I highLimit __Delivery 
flwIlowLimit 

flow - High alarm set point_ ________________ 
Delivery flow - Low alarm set point 

Integer 
_. 

Integer 
max ml/s x 10 

min ml/s x 10 
Delivery pressure 
yrelt211Lirnit 
prellowLimit 

Delivery_pressure DN 1370 - High alarm set point Integer 
Integer 

max 
min 

mmAHD 
mmAHD Delivery pressure DN1370 - Low alarm set point 

Pumps 1 & 2 

_ymplicurrHiLimit 
pmp[x]currLoLimit 

Punip_ixt: Motor current high alarm set-point 4. 

Pump [x] - Motor current low alarm set point 
Integer 

1 

I 

n 

n 

t 

t 

e 

e 

ge 
ger _ r 

Integer 
r 

mAmps 
mAmps 

En p LXJ. p9.WHIL I mit 
pinp[x]powLoLimit 

Pump - Motor power huh alarm set __ __________ _point ___ 
Pump [x] - Motor power low alarm set point 

Watts 
Watts 
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SP103 Heroes Ave Sewerage Pumping Station - Functional Specification Brisbane Water 

Table 4: Wet Well Level vs Volume Data 

Height 
(mAHD) 

Volume 
m3 

Remaining 
Storage m3 % Level % Volume 

1 -4.451 0.000 193.090 5.2% 0.0% 
2 -4.191 4.120 188.970 8.5% 2.1% 
3 -3.932 8.240 184.850 11.7% 4.3% 
4 -3.673 12.360 180.730 15.0% 6.4% 
5 -3.414 16.480 176.610 18.2% 8.5% 
6 -3.155 20.600 172.490 21.4% 10.7% 
7 -2.896 24.720 168.370 24.7% 12.8% 
8 -2.637 28.840 164.250 27.9% 14.9% 
9 -2.291 34.353 158.737 32.2% 17.8% 

10 -2.119 37.090 156.000 34.4% 19.2% 
11 -1.891 41.535 151.555 37.2% 21.5% 
12 -1.601 49.274 143.816 40.9% 25.5% 
13 -1.342 59.957 133.133 44.1% 31.1% 
14 -1.083 71.388 121.702 47.3% 37.0% 
15 -0.824 85.216 107.874 50.6% 44.1% 
16 -0.565 107.139 85.951 53.8% 55.5% 

17 -0.306 123.180 69.910 57.0% 63.8% 
18 -0.047 140.067 53.023 60.3% 72.5% 

19 0.211 161.091 31.999 63.5% 83.4% 
20 0.471 193.090 0.000 66.8% 100.0% 
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3.2 Non Standard Control 
3.2.1 Emergency Mode 

The station will retain the ability to pump to Oxley Creek via the Indooroopilly rising main for emergency situations. 

This will be achieved through the manual control of valves to redirect the flow from the S I rising main to the 

Indooroopilly rising main. As there is no valve position indication, a selector switch will be installed to allow the 

selection between Emergency and Normal mode. 

RULES: I . The station must be placed into emergency mode BEFORE the valves are moved (thus limiting the 
station to one pump before the Indooroopilly line is opened) 

2. The station can not be selected to normal mode UNTIL the valves are returned to the normal 
position (ie the SI sewer rising main is opened). 

PROCEEDURES FOR. ENABLING EMERGENCY MODE MUST BE PRODUCED TO ENSURE THE ABOVE 

RULES ARE FOLLOWED. IF THESE RULES ARE NOT FOLLOWED THE INTEGRITY OF THE 

INDOOROOPILLY RISING MAIN CAN NOT BE GUARANTEED. 

(A capital project is being planned to automate the valves and to provide the position of the valves to the PLC. This 

will enable the PLC to enable the emergency mode automatically by moving the valves in the correct order and 

applying the necessary limitation the pumping station). 

Due to the pressure limitations in the Indooroopilly rising main the following restrictions will be implemented in the 

code whenever the site has been re-directed. 

I. The station will be limited to run a maximum of one pump at a time (to produce a maximum flow of 160 Its) 

2. The speed required for a single pump will increase to 42 Hz to achieve the required minimum flow of 50 l/. 

The above restrictions will be achieved by interlocking the pumps to allow only one pump to run under emergency 

mode and two pumps to run under normal mode. The following_parameters will also change while the station is in 

emergency mode. 

As there is no flowmeter on the Indooroopilly rising main, the station will run under proportional only control (ie the 

pump will start at minimum speed and increase in speed as the well rises to the maximum speed level set point). 

Stn0I erMaxPlow1Pmp Delivery flow - Maximum flow - I Pump Real 160 I/s 

StnOlgrMinSpeed Variable Frequency Drive - Minimum Speed Integer 4200 Hz x 100 

3.2.2 Sump Pump 

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. 

NOTE: Only the running status and fault status of this pump is monitored by the PLC with all the control being 

performed by hard wired control circuits. 
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3.2.3 Dry Well Level Monitoring 

The pump well flooded trip flag will be latched if the dry well flooded trip digital input becomes active. This will cause 

all sewer pumps to become unavailable. The fault flag will be unlatched if the digital input becomes inactive and either 

pump local reset pushbutton is pressed. 

3.3 Non Standard Monitoring and Alarms 
3.3.1 Emergency Mode 

Plant Quantity Priority 
Sewage pumping station Mode selected 0 

Sewage Pumping Station Mode Control / Selected 

The current mode selection will be returned back to the IDTS master station via the feedback variable. The station 

mode selection can only be done on site via the mode selection switch by the on site technician. 

3.3.2 Sump Pump 

Plant Quantity Priority 
Sump Pump Running 0 

Sump Pump Excessive_running 3 

Sump Pump Excessive_cycling 3 

Sump Pump Fault 3 

Running 

Indication to the IDTS master station that the sump pump is running. 

Excessive Running 

The sump pump excessive run alarm flag will be set if the sump pump running signal is active for longer than the time 

period set by the sump pump excessive run alarm delay timer. 

Excessive Cycling 

The sump pump excessive cycling alarm flag will be latched if the sump pump restarts within a time period set by the 

sump pump excessive cycle delay timer. The alarm flag will be reset be reset by any of the sewer pump local reset 

buttons or the sump pump remote reset command from IDTS. 

Fault 

The sump pump healthy digital input signal is a combination of both the sump pump circuit breaker and the sump pump 

thermal overload status (in series). This input is fail safe (if either the circuit breaker or thermal overload is not healthy 

then this singal will not be active. The sump pump fault alarm is active if the sump pump healthy signal is not active. 
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3.3.3 Dry Well Level 

Dry_well High_alarm 1 

Dry_well Trip_alarm 3 

High Alarm 

The dry well flooded alarm flag will be latched if the dry well flooded alarm digital input is active for 10 seconds. This 

alarm provides a warning that the level in the dry well is rising above the sump and that the site needs to be attended 

before the dry well flooded trip level is reached (refer to next section). This alarm does NOT prevent the sewer pumps 

from operating. The alarm can only be reset at the site by an on site technician via any of the pump reset push buttons 

once the level is below the alarm electrode. 

Trip Alarm 

The dry well flooded trip flag will be latched if the dry well flooded trip digital input becomes active for 10 seconds. 

NOTE: This will cause all sewer pumps to become unavailable. The alarm can only be reset at the site by an on site 

technician via any of the pump reset push buttons once the level is below the trip electrode. 

3.4 Non Standard IDTS Picture 

3.4.1 Dry Well 

The standard picture is of a three submersible pumps. The picture for SP103 Heroes Ave will consist of a wet well and 

an additional dry well, in which the pumps will be displayed. The dry well will also display the sump pump and the 

sump pit, which will be animated red when the high or trip alarms-are active. 

Oxley 
Creek 
VWVIP 

S1 
Sewer 

Swett. -1.0 m AHD 

High 0.1.670.1701 m AHD 

Stopped 

Stop ( 0%) 

FOVOI 

Figure 4 SP103 Details Page 

Vega Probe 

I0% 

Generator 
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3.5 Sewer Network Overview 
Currently the SP103 Heroes Ave pump station is part of the S2 Oxley Creek sewer network (Indooroopilly/St Lucia sub 

area). As part of this project SP103 Heroes Avenue will be re-directed to the SI Luggage Point sewer network. NEET5 

TOOETERIvtlINE:EXACTLY4HOWAHESITENILLINTEGRATEANTO,THES+SENER) Both the Si and S2 

network pages will be updated to reflect the new sewer connections. 

The site will retain, for emergency use only, the ability to pump to Oxley creek via the Indooroopilly rising main. A 

future capital project will implement the automation of this process. (To actuate and control the valves automatically). 

. - 

St 
SP119; 

ReiA 

:*42. 

Sir Wi]ijAj\ 
Mc Ce r Is 

FE. 1O s. 

Figure 5 S2 Indooroopilly Sewer Overview Page 
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o _( D13-07 )- VFD READY 

%1039 
813-08 

18 013-09 
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WITH CONTACTORS I. OVERLOADS TO IEC 947-4-1. 

151 

O 

ANALOG INPUTS 

0 
24 

0 
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08 

09 
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3F3 3K2 
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CONTROL SUPPLY 
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VFD SPEED REF. 
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COD 

310 

6 
91 

91 

93 
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96 9 
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98I 
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305 
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6 

FAULT RESET 

I 

11.29 RUN AT MAX SPEED 
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[32 SETUP 2 
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READY 
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312 

319 

31<1 

VFD READY 
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3K8 3218 

4 21 11--."-- 4-20mA 
PLC INPUT REF. LINE 63 

39 

DRIVE IN AUTO 
05 320 
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CONTROLS / INDICATION EQUIPMENT LIST 
ITEM DESCRIPTION MANUFACTURE CATALOGUE ma NO 

1 YELL LEVEL INDICATOR CROMPTON IND. 244-01KG 4-204A 

2 PUMP STATION ALARM RESET PUSHBUTTON SPRECHER S. SCHUH D5PF607W3LX01 

3 PUMP STATUS INDICATION SPRECHER L SCHUH D5PP43DL0 

4 PUMP START PUSH BUTTON SPRECHER L SCHUH 05PF3Div3Lxt0 

5 PUMP STOP PUSHBUTTON SPRECHER L SCHUH D5PF402w3Lx03 

6 PUMP RESET PUSHBUTTON SPRECHER L SCHUH D5PF607w3Lx10 

7 PUMP EMERGENCY STOP PUSHBUTTON SPRECHER L SCHUH D5PmTS443Lx0I 

8 PUMP STATION SELECTOR SWITCH KRAUS AND NAIMER CA10 Au0B9R 600E 

9 HOURS RUN METER NATIONAL NTH149 

10 POWERMETER SATEC CI9IHM 

it SITE ATTENTION ALARM SPRECHER A SCHUH D5PP53DL0 

12 VSD KEYPAD DANFOSS 17520850 

13 VENTILATION FAN RITTAL SK3327600 

14 INLET FILTER RITTAL SK3326260 

15 1k OHM VSD SPEED POTENTIOMETER CERmET PE-30 / 118-5464 

16 BASIC TRANSFER SWITCH 630A TERASAKI BTSS630NJ6303 

17 LOAD BREAK SWITCH TERASAKI OEIL630K3 

1B MOUNTING PAN FOR ELECTRICAL COMPONENTS 

19 MAINS AVAILABLE INDICATION SPRECHER L SCHUH D5PP53RL7 

NOTE 

CONSTRUCTION SWITCHBOARD IS TO BE FULL WELDED, FREE STANDING, FLOOR MOUNTED ON PLINTH 

MATERIALS 2.0MM ZINCANNEALED STEEL, MOUNTING PAN 2.0MM STEEL, 

ESCUTCHEON LOW, DOORS 2.0MM STEEL WITH STIFENERS 

PLINTH 75 X 401114 GALVENISED IRON CHANNEL 

LIFTING FACILITIES REINFORCED HOLES IN PLINTH 

CABLE ENTRY BOTTOM ONLY AS SHOWN 

GLAND PLATES 6404 BRASS WITH NEOPRENE GASKETS 25mm WIDE 

DOORS SEALING BY DOUBLE RETURN ON BASE, MIN OPENING OF 105 DEGREES 

HINGED BY HI-B650, HANDLE SELECTRIX 1107PSCU1 SEMI FLUSH, LOCKED WITH LOCKWOOD KEY 71. 

FINISH INTERNAL AND EXTERNAL FINISH SHALL BE ORANGE XIS 

GEAR TRAYS AND ESCUTCHEONS SHALL BE GLOSS WHITE 
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DN50 PRESSURE 

1000 LG INDICATOR 

SO-SP 

MONORAIL 

0 0 el 

DN50 BALL VALVES 

RL -6.300 WET WELL 

PUMP No.1 PUMP No.2 PUMP No.3 

U/S PUMP BASE 

DN50 RETURN 

TO WET WELL 

ITEM LIST TO BE READ IN CONJUNCTION WITH 
WITH DRAWING No. A3-HVAC-02 

DRY WELL 

DRAWING N° 

Brisbane, 
Water 

486/5/7-L1037 
-3 .,11 FILENAME HVAC-01 
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DRY WELL 
AS -BUILT MARK UP 
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%)) 

SIDE VIEW LOOKING NORTH 

WET WELL 

No. REVISIONS DRN DATE DRN. VGD 
Drawing prepared by 

Can Draft Services Pty. Ltd. 
71 Jerrang Street, 

Indooroopilly, Old. 4068 
Fax. (07) 3378 7537 

Mobile No. 0419 774 551 
A.C.N. 011 050 749 
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3 

ISSUED FOR CONSTRUCTION 

VALVE PIT ITEMS CORRECTED 

VALVE PIT ITEMS CORRECTED 
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VGD 
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03.07.05 
17.08.05 
30.10.05 

/5: (I. (7,S" 

ENG. 

APP. 

DATE 28.04.05 

HVAC 
SITE ADDRESS: HERDS AVENUE, TOOWONG 

SITE Phone 3876 1477 Fax 3876 1499 

HEROES AVENUE PUMP STATION 
PIPING 
ELEVATIONS 

SCALE:- 1:50 A3- HVAC-03 
REV. 
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EXISTING PLATFORM 

RL 0.412 TOP OF CONC. 
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PLAN VIEW 

ISOMETRIC VIEW 
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DRAWING N° 

4861517-L1035 
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DRN. VGD 

CHK. /// 
ENG. 

APP. 

DATE 25.04.05 
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HVAC 
SITE ADDRESS: HERDS AVENUE, TOOWONG 
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PIPING 
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10 12 13 I 14 15 

25 
GROUT 

579 (TO BE CONFIRMED ON SITE PRIOR TO FABRICATION) 

170x 170x 12 THICK 75 x 75 x 10 THICK 
S.S. PLATE S.S. ANGLE 12 

41M16 S.S. RAMSET BOLTS 
CM S.S. NUTS & WASHERS, 
WITH 60mm PROTRUSION 
AND THREADED LENGTH. 
PACK AND GROUT AFTER 
INSTALLATION. 

150 x 120 x 12 THICK 
S.S. PLATE 

1/M16 S.S. RAMSET BOLT 
CAN S.S. NUT & WASHER, 
WITH 60mm PROTRUSION 
AND THREADED LENGTH. 
PACK AND GROUT AFTER 
INSTALLATION. 

'I MANAGER 

PRINCIPAL 
ENGINEER 

ENGINEERING 

PRODUCTION / NETWORK 
AMENDMENT DELEGATE 

50 x 50 x 6 THICK S.S. ANGLE 
(1000 LONG CUT TO SUIT ON 
SITE AT BOLTED 
CONNECTION END) 

75 x 275 x 12 THICK 
S.S. PLATE 

M12 STAINLESS STEEL BOLT, 
WASHER AND NUT 
NOTE:- 014 HOLE TO BE 
DRILLED ON SITE TO SUIT 

150 x 120 x 12 THICK 
S.S. PLATE 

DRILL 18mm 
DIA. HOLE 

50 x50 x6 THICK. 
S.S. ANGLE 

SIDE ELEVATION SECTION ED 

R.P.E.Q. NO. DATE CADD FILE 

DRILL 18mm 
DIA. HOLE 

M12 STAINLESS STEEL BOLT, 
WASHER AND NUT 
NOTE:- 014 HOLE TO BE 
DRILLED ON SITE TO SUIT 

50 x 50 x 6 THICK S.S. ANGLE 
(1000 LONG CUT TO SUIT ON 
SITE AT BOLTED 
CONNECTION END) 

DRILL 4-18mm 
DIA. HOLES 

170 

DRILL 2-18 x 30mm 
SLOTTED HOLES 

M12 STAINLESS STEEL BOLT, 
WASHER AND NUT 
NOTE:- 014 HOLE TO BE 
DRILLED ON SITE TO SUIT 

50x 50 x 6 THICK S.S. ANGLE 
(1000 LONG CUT TO SUIT ON 
SITE AT BOLTED 
CONNECTION END) 

BEARING BRACKET 
MATERIAL: TYPE 316 STAINLESS STEEL 
SCALE 1 : 5 FULL SIZE Al SHEET 
2 NO. OFF REQUIRED 

FOR DETAILS OF PLUMMER BLOCK BEARING 
AND PLUMMER BLOCK BUSH 
REFER STANDARD DWG. 486/5/25-S49. 

57LI085.dwg DESIGN H.LAI 

DATE 
FILE No. DESIGN CHECK R.KALSI 

DATE 
SURVEYED DRAWN M.G.L. 

SURVEY No. FIELD BOOK 

2 3 4 5 I 6 

DRAFTING CHECK T.A.B. 

7 

150 x 120 x 12 THICK 
S.S. PLATE 

FRONT ELEVATION 

DRILL 18mm 
DIA. HOLE 

150 x 120 x 12 THICK 
S.S. PLATE 

AS CONSTRUCTED 
SIGNED ,(71/4/ DATE 810,fr-S- 

ALL DIMENSIONS GIVEN ARE NOMINAL 
ONLY AND THE CONTRACTOR IS 
RESPONSIBLE FOR CONFIRMATION OF 
ALL DIMENSIONS PRIOR TO FABRICATION. 

50 0 50 100 150 200 250 II 11111 
SCALE OF MILLIMETRES 

1 : 5 FULL SIZE Al SHEET 

JUNE 2005 -----./ PROJECT ''...-.--,, 
JUNE 2005 Brisbane --,-----,- HEROES AVENUE 

JUNE 2005 Water j/i/ftsmO Ss Ep WioE3 

JUNE 2005 ."._ 

RA G E PUMPING STATION 

PUMPING STATION UPGRADE -.A, 
8 9 I 10 

"TITLE 
INSTALLATION OF 
DN600 KNIFE GATE VALVE 
BEARING SUPPORT DETAILS 

16 

NOTES 
GENERAL NOTES 
G1 ALL MATERIALS AND WORKMANSHIP SHALL BE 

IN ACCORDANCE WITH THE REQUIREMENTS OF 
THE CURRENT STANDARDS AUSTRALIA CODES 
AND THE BY-LAWS OF THE RELEVANT BUILDING 
AUTHORITY. 

G2 THE CONTRACTOR SHALL VERIFY ALL 
DIMENSIONS ON SITE PRIOR TO CONSTRUCTION. 
DRAWINGS NOT TO BE SCALED. 

G3 SET OUT DIMENSIONS ARE TO BE VERIFIED WITH 
THE SUPERINTENDENT. 

G4 ANY DISCREPANCY SHALL BE REFERRED TO 
THE SUPERINTENDENT BEFORE PROCEEDING 
WITH WORK. 

G5 NO SUBSTITUTE MATERIALS SHALL BE USED 
WITHOUT THE APPROVAL OF THE 
SUPERINTENDENT. 

G6 THE STRUCTURE SHALL BE MAINTAINED IN A 
STABLE CONDITION AND NO PART SHALL BE 
OVERSTRESSED DURING CONSTRUCTION. 

G7 ALL DIMENSIONS IN MILLIMETRES AND ALL 
LEVELS ARE IN METRES. 

GE ALL WORK SHALL BE CARRIED OUT IN 

COMPLIANCE WITH THE QUEENSLAND 
WORKPLACE HEALTH AND SAFETY ACT, 
REGULATIONS AND GUIDELINES. 

G9 NOT ALL EXISTING UNDERGROUND SERVICES 
HAVE BEEN LOCATED. THE CONTRACTOR 
SHALL MAKE HIMSELF FULLY CONVERSANT 
WITH ALL EXISTING SERVICES AND 
STRUCTURES WITHIN AND ADJACENT TO THE 
SITE OF THE WORK AND SHALL BE 
RESPONSIBLE FOR ANY DAMAGE TO THESE 
SERVICES AND STRUCTURES DURING THE 
COURSE OF THE CONTRACT. 

STAINLESS STEEL 
SS1 STAINLESS STEELWORK SHALL COMPLY 

TO AS 1449-1994 AND AS 2837-1986 OR 
APPROVED EQUIVALENT. 

SS2 STAINLESS STEEL MATERIALS SHALL BE 
SUPPLIED TO AISI GRADE 316 OR GRADE 
316L. 

SS3 WELDING SHALL COMPLY TO AUSTRALIAN 
WELDING RESEARCH ASSOCIATION 
TECHNICAL NOTE 16 - WELDING 
STAINLESS STEELS. WELDS SHALL BE 
6mm CONTINUOUS FILLET WELD (AWS 
E316L ELECTRODE), UNLESS NOTED 
OTHERWISE. 

SS4 ALL STORAGE, FABRICATION AND 
WELDING OF STAINLESS STEEL SHALL BE 
CARRIED OUT IN AN AREA SPECIFICALLY 
DEDICATED TO THE PARTICULAR GRADE 
OF STAINLESS STEEL BEING USED. 
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DRILL FLANGE TO DN600 AS4087 FIGURE B7 
(TO MATCH KNIFE GATE VALVE - CONFIRM ON 
SITE PRIOR TO FABRICATION) 

6 

DN600 SCHEDULE 10 
316 STAINLESS STEEL PIPE 
(OD.- 609.6mm; 
WALL THICKNESS - 6.35mm) 

SECTION C) 
A 

SECTIONAL ELEVATION 0 
DETAIL OF SPOOL PIECE 
MATERIAL: TYPE 316 STAINLESS STEEL 
SCALE 1 :10 FULL SIZE Al SHEET 

PRINCIPAL R.P.E.Q. NO. DATE 
ENGINEER OWN& 56N5P FY: AIM JCNN5fON -8/ 1/ 05 

MANAGER DATE 

/3 3 .10.05. A_Se 0 s i e74-0.-( AL7 11- ENGINEERING ORIGINK %NW 55: KEN atE5AN - 8/ 1 / 05 

A 8.8.05 SPOOL PIECE ALTERED MGL PRODUCTION / NETWORK DATE 
INITIALSADELEGATE ORIGINAL 5IGNED IN JIM KARTA5 - 12/ 7/ 05 DATE AMENDMENT 

2 3 4 

DRILL 12 -019 HOLES 

25 THICK STAINLESS 
STEEL PLATE 

DRILL FLANGE TO DN600 AS4087 FIGURE B7 
(TO MATCH KNIFE GATE VALVE - CONFIRM ON 
SITE PRIOR TO FABRICATION) 

CADD FILE 57LI085.dwg DESIGN R.KALSI JUNE 2005 

FILE No. DESIGN CHECK H.LAI JUNE 2005 

SURVEYED DRAWN M.G.L MAY 2005 

SURVEY No. FIELD BOOK DRAFTING CHECK T.A.B. JUNE 2005 

6 7 

AS CONSTRUCTED 

BATE 21 0(85 

ALL DIMENSIONS GIVEN ARE NOMINAL 
ONLY AND THE CONTRACTOR IS 
RESPONSIBLE FOR CONFIRMATION OF 
ALL DIMENSIONS PRIOR TO FABRICATION. 

100 0 100 200 300 400 500 

I I I I 

SCALE OF MILLIMETRES 
1 : 10 FULL SIZE Al SHEET 

Brisbane 
Water ft% 

10 

PROJECT 

HEROES AVENUE 
SEWERAGE PUMPING STATION 
SP103 
PUMPING STATION UPGRADE 

11 12 

TITLE 

INSTALLATION OF 
DN600 KNIFE GATE VALVE 
SPOOL PIECE DETAILS 

NOTES 
GENERAL NOTES 
GI ALL MATERIALS AND WORKMANSHIP SHALL BE 

IN ACCORDANCE WITH THE REQUIREMENTS OF 
THE CURRENT STANDARDS AUSTRALIA CODES 
AND THE BY-LAWS OF THE RELEVANT BUILDING 
AUTHORITY. 

G2 THE CONTRACTOR SHALL VERIFY ALL 
DIMENSIONS ON SITE PRIOR TO CONSTRUCTION. 
DRAWINGS NOT TO BE SCALED. 

G3 SET OUT DIMENSIONS ARE TO BE VERIFIED WITH 
THE SUPERINTENDENT. 

G4 ANY DISCREPANCY SHALL BE REFERRED TO 
THE SUPERINTENDENT BEFORE PROCEEDING 
WITH WORK. 

G5 NO SUBSTITUTE MATERIALS SHALL BE USED 
WITHOUT THE APPROVAL OF THE 
SUPERINTENDENT. 

G6 THE STRUCTURE SHALL BE MAINTAINED IN A 
STABLE CONDITION AND NO PART SHALL BE 
OVERSTRESSED DURING CONSTRUCTION. 

G7 ALL DIMENSIONS IN MILLIMETRES AND ALL 
LEVELS ARE IN METRES. 

G8 ALL WORK SHALL BE. CARRIED OUT IN 

COMPLIANCE WITH THE QUEENSLAND 
WORKPLACE HEALTH AND SAFETY ACT, 
REGULATIONS AND GUIDELINES. 

G9 NOT ALL EXISTING UNDERGROUND SERVICES 
HAVE BEEN LOCATED. THE CONTRACTOR 
SHALL MAKE HIMSELF FULLY CONVERSANT 
WITH ALL EXISTING SERVICES AND 
STRUCTURES WITHIN AND ADJACENT TO THE 
SITE OF THE WORK AND SHALL BE 
RESPONSIBLE FOR ANY DAMAGE TO THESE 
SERVICES AND STRUCTURES DURING THE 
COURSE OF THE CONTRACT. 

STAINLESS STEEL 
SS1 STAINLESS STEELWORK SHALL COMPLY 

TO AS 1449-1994 AND AS 2837-1986 OR 
APPROVED EQUIVALENT. 

SS2 STAINLESS STEEL MATERIALS SHALL BE 
SUPPLIED TO AISI GRADE 316 OR GRADE 
316L 

SS3 WELDING SHALL COMPLY TO AUSTRALIAN 
WELDING RESEARCH ASSOCIATION 
TECHNICAL NOTE 16 - WELDING 
STAINLESS STEELS. WELDS SHALL BE 
6mm CONTINUOUS FILLET WELD (AWS 
E318L ELECTRODE), UNLESS NOTED 
OTHERWISE. 

SS4 ALL STORAGE, FABRICATION AND 
WELDING OF STAINLESS STEEL SHALL BE 
CARRIED OUT IN AN AREA SPECIFICALLY 
DEDICATED TO THE PARTICULAR GRADE 
OF STAINLESS STEEL BEING USED. 
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EXISTING GEARBOX AND SUPPORT 
(IF DETERMINED BY BW NETWORK 
SERVICES TO BE IN GOOD WORKING 
CONDITION) TO BE RELOCATED TO 
SUIT NEW VALVE SPINDLE . 

OPENING THROUGH TOP SLAB TO BE 
MODIFIED (IF REQUIRED) TO SUIT 
POSITION OF NEW VALVE SPINDLE. 

NEW BEARING BRACKET 
AND PLUMMER BLOCK. 
REFER DETAIL DWG. NO. 
48615/7-LI087. 

le.ge.0(M, 

NEW VALVE SPINDLE ASSEMBLY 
REFER STD. DWG. NO. 486/5/25-848. 

CO co 

2 

II I 

. .t71. I' 

rrTh 

WET 
WELL. 

IL -2.140 

REFER VALVE 
INSTALLATION DETAIL 

EXISTING DN450 KNIFE GATE VALVE 
AND SUPPORT TO BE REMOVED. 
EXISTING DN600-DN450 ECCENTRIC 
REDUCER AND SURROUNDING 
CONCRETE TO BE REMOVED TO 
ALLOW SUFFICIENT ROOM FOR 
INSTALLATION OF NEW SPOOL PIECE. 

EXISTING DN450 KNIFE GATE VALVE, 
DN600-DN450 ECCENTRIC REDUCER 
AND SURROUNDING CONCRETE TO 
BE REMOVED TO ALLOW SUFFICIENT 
ROOM FOR INSTALLATION OF NEW 
SPOOL PIECE. 

EXISTING 
ACCESS 
OPENING 

RL. 3.600 APPROX. 

EXISTING 
LADDER 

SECTIONAL ELEVATION 0 
SCALE 1:50 

EXISTING LADDER 

NEW DN600 SPOOL PIECE REFER 
DETAIL DWG. NO. 486/5/7-L1086. 

NEW DN600 STAINLESS 
STEEL KNIFE GATE VALVE 

S 3045 4s Constructed KIR 
A 8.8.05 SPOOL PIECE ALTERED TO SUIT 

DN450 INLET MGL 

AMENDMENT 

SECTIONAL PLAN 
SCALE 1:50 

GENERAL ARRANGEMENT 

305 
NOMINAL 

406 
NOMINAL 

260 
NOMINAL 

.1r"4"'"r1.1- yy're-,r 

NEW BEARING BRACKET 
AND PLUMMER BLOCK 
REFER DETAIL DWG. NO. 
486/5/7-L1087. 

NEW VALVE SPINDLE 
ASSEMBLY REFER STD. 
DWG. NO. 486/5/25-S48. 

NEW VALVE (OMITTED 
FOR CLARITY) 

APPROXIMATE LOCATION 
OF EXISTING ANCHORS 
(14 NO. OFF). 
NOTE: AFFECTED 
ANCHORS TO BE GROUND 
OFF AND CUT BACK 25mm 
MINIMUM INTO THE 
CONCRETE AND HOLES 
SEALED WITH "SIKA 
ANCHORFIX 3" OR 
SIMILAR SEALANT. 

NEW DN600 SPOOL 
PIECE REFER DETAIL 
DWG. NO. 486/5/7-L1086. 

NEW DN600 STAINLESS STEEL 
KNIFE GATE VALVE 

STEEL PACKING TO SUIT 

12 NO. OFF M16 STAINLESS 
STEEL CHEMICAL ANCHORS 
('CHEMSET INJECTION 800 
SERIES" OR EQUAL) 

HYDROTITE WATERSTOP 

CLEAN, SCABBLE AND WATER 
BLAST CONCRETE SURFACE 
BEFORE INSTALLATION OF 
WATERSTOP, SPOOL AND GROUT 

NEW DN600 SPOOL PIECE 
REFER DETAIL DWG. NO. 486/517-LI086. 

EXISTING DN450 INLET SEWER PIPE 

ARPE tijb 5/e0ue 1;9 60vReP. 

MIN. MIN. 

SECTIONAL ELEVATION AFArAw /SW 
NOTE: 
INSTALL BACKING ROD OR 
APPROVED EQUIVALENT 
AROUND INTERNAL 
CIRCUMFERENCE OF SPOOL 
TO PREVENT GROUT LEAKING. 

SCALE 1:50 

IL -2.140 

"CONBEXTRA HF" GROUT OR 
APPROVED EQUIVALENT. 

NOTE: 
INSTALL BACKING ROD OR 
APPROVED EQUIVALENT ON 
SIDES AND BOTTOM OF SPOOL 
TO PREVENT GROUT LEAKING. 

ALL DIMENSIONS GIVEN ARE NOMINAL 
ONLY AND THE CONTRACTOR IS 
RESPONSIBLE FOR CONFIRMATION OF 
ALL DIMENSIONS PRIOR TO FABRICATION. 

PRINCIPAL R.P.E.Q. NO. DATE 
ENGINEER ORIGINAL 5IaEV PY: NEL JOHNSON -8/1/ 05 

CADD FILE 57LI085.dwg 

VALVE INSTALLATION DETAIL 
SCALE 1 : 10 FULL SIZE Al SHEET 

20 0 20 40 60 80 1,11 III 
SCALE OF MILLIMETRES 
1 : 2 FULL SIZE Al SHEET 

DESIGN M.G.L JUNE 2005 

ANAGER 
ENGINEERING CRON& 961\1E1213Y: KEN VAHER5AN 8/ 7/ 09 

FILE No. DESIGN CHECK H.LAI/R.KALSI JUNE 2005 

PRODUCTION /NETWORK DATE 
DELEGATE OIZGINAL 5161t12 55: JIM KAMA5 -12/ V 05 

SURVEYED 

SURVEY No. FIELD BOOK 

2 3 4 5 6 

DRAWN 

DRAFTING CHECK 

7 

M.G.L 

T.A.B. 

MAY 2005 

JUNE 2005 

8 9 

Brisbane, 
Water ),,,,%17%--,'0 

10 

F Rat. 

HEROES AVENUE 
SEWERAGE PUMPING STATION 
SP103 
PUMPING STATION UPGRADE 

100 400 0 400 1200 2000 

SCALE OF METRES 
1 : 50 FULL SIZE Al S-IE.F 

11 12 

v., 21 

100 0 100 200 300 400 500 

I I I I I I 

SCALE OF MILLIMETRES 

AS CON 
2 if, zc 

NOTES 
GENERAL NOTES 
01 ALL MATERIALS AND WORKMANSHIP SHALL BE 

IN ACCORDANCE WITH THE REQUIREMENTS OF 
THE CURRENT STANDARDS AUSTRALIA CODES 
AND THE BY-LAWS OF THE RELEVANT BUILDING 
AUTHORITY. 

G2 THE CONTRACTOR SHALL VERIFY ALL 
DIMENSIONS ON SITE PRIOR TO CONSTRUCTION. 
DRAWINGS NOT TO BE SCALED. 

G3 SET OUT DIMENSIONS ARE TO BE VERIFIED WITH 
THE SUPERINTENDENT. 

G4 ANY DISCREPANCY SHALL BE REFERRED TO 
THE SUPERINTENDENT BEFORE PROCEEDING 
WITH WORK 

G5 NO SUBSTITUTE MATERIALS SHALL BE USED 
WITHOUT THE APPROVAL OF THE 
SUPERINTENDENT. 

G6 THE STRUCTURE SHALL BE MAINTAINED IN A 
STABLE CONDITION AND NO PART SHALL BE 
OVERSTRESSED DURING CONSTRUCTION. 

G7 ALL DIMENSIONS IN MILLIMETRES AND ALL 
LEVELS ARE IN METRES. 

G8 ALL WORK SHALL BE CARRIED OUT IN 

COMPLIANCE WITH THE QUEENSLAND 
WORKPLACE HEALTH AND SAFETY ACT, 
REGULATIONS AND GUIDELINES. 

G9 NOT ALL EXISTING UNDERGROUND SERVICES 
HAVE BEEN LOCATED. THE CONTRACTOR 
SHALL MAKE HIMSELF FULLY CONVERSANT 
WITH ALL EXISTING SERVICES AND 
STRUCTURES WITHIN AND ADJACENT TO THE 
SITE OF THE WORK AND SHALL BE 
RESPONSIBLE FOR ANY DAMAGE TO THESE 
SERVICES AND STRUCTURES DURING THE 
COURSE OF THE CONTRACT. 

STAINLESS STEEL 
SS1 STAINLESS STEELWORK SHALL COMPLY 

TO AS 1449-1994 AND AS 2837-1986 OR 
APPROVED EQUIVALENT. 

SS2 STAINLESS STEEL MATERIALS SHALL BE 
SUPPLIED TO AISI GRADE 316 OR GRADE 
316L 

SS3 WELDING SHALL COMPLY TO AUSTRALIAN. 
WELDING RESEARCH ASSOCIATION 
TECHNICAL NOTE 16 - WELDING 
STAINLESS STEELS. WELDS SHALL BE 
6mm CONTINUOUS FILLET WELD (AWS 
E316L ELECTRODE), UNLESS NOTED 
OTHERWISE. 

SS4 ALL STORAGE, FABRICATION AND 
WELDING OF STAINLESS STEEL SHALL BE 
CARRIED OUT IN AN AREA SPECIFICALLY 
DEDICATED TO THE PARTICULAR GRADE 
OF STAINLESS STEEL BEING USED. 
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N211-150 TOP AND BOTTOM 

DESIGN LOAD 

GRIT CHAMBER ROOF DESIGNED 

FOR A 70kN WHEEL LOAD. 

(LINFACTOREDI 

2 N20 HOOP TIES 

150 LAP AT ALL 
CIRCULAR OPENINGS 

SCREEN SUPPORT 

BRACKET 

0 0 - IT- -II- -11- 
II II II 

GRIT CHAMBER ROOF SLAB - 250mm 
SCALE 1:25 

TOP SLAB REINFORCEMENT 

N20-200 T&B 

NOTE: 

MINIMUM 50mm COVER TO 

ALL REINFORCEME 

LT; 

LA 

Lfl 

SCREEN 

IT- -II- -11- 
11 II II 

II -11- -11 - 
II II II I 

SCREEN/SCREEN SUPPORT - ASSEMBLY 
SCALE 1:5 

CL OUTLET PIPE 

1090 

DRILL 019 HOLES 

% 

178 222 

300x65x10 MILD 

STEEL PLATE 

0 

DRILL 019 HOLES 

DN 150 VACTOR 

COUPLING HOT DIPPED 

GALVANISED 

230 
REINFORCEMENT 

ern '5 

7.1 

eT-o 

DOWEL BARS 

N16 BARS DRILLED AND 

EPDXIED INTO WALLS AT 

480 CTS IN RADIAL 

PATTERN 

60 PE STUB FLANGE 

DN 160 HOT DIPPED 

GALVANISED METAL 

BACKING FLANGE TO 

TABLE D AS 2129 

A47e ee-o Re p 1'45 DN 160 PE8OB VACTOR 

vo 2D P67 -6;0,C- PIPE 

HOOP TIES 

CONTRACTOR TO BREAK OUT 

CAISSON WALL TO INSTALL 

PIPE INSERT. EXISTING 

CAISSON VERTICAL 

REINFORCEMENT TO BE CUT 

BACK BUT TO EXTEND 50mm 

INTO BREAK OUT. TIE OFF 

ADDITIONAL 4-N16@200 HOOP 

TIES TO THESE BARS 

BASE REINFORCEMENT 

N16-200 EW EF 

89 89 

1181 

PLAN 

CL OUTLET PIPE 

222 178 

76038x7 CHANNEL 

ELEVATION 

SCREEN SUPPORT BRACKET 
SCALE 1:5 

MILD STEEL FLANGE 

TO TABLE 'D' AS 

2129 WELDED TO 

VACTOR COUPLING. 

TO BE HOT DIPPED 

GALVANISED AFTER 

FABRICATION 

VACTOR PIPE COUPLING DETAIL 
SCALE 1:111 

CAST IRON VALVE BOX AND 

COVER LONG TYPE, REFER 

BRISBANE WATER DRG No. 

486/4/25-W005 

GRIT CHAMBER REINFORCEMENT 
SCALE 1:25 

25/06/04 
15/11/02 

rnAik milt 
AO JMD 

FOR TENDER 

01 28/18/02 FOR CLIENT REVIEW 

Rev Date Revision Detail 
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Project 

100 

50x20x50 

50x1OPL 

0 

PLAN 

SCREEN LOCATING PINS 

TOP PLATE 

0 13 STAINLESS STEEL 

PINS WELDED TO 

PLATE 

344x50x6 MILD 

STEEL PLATE 

1148x50x6 MILD 

STEEL PLATE l2 OFF) 

PLAN ON TOP PLATE 

6 

U 

942x50x6 MILD STEEL 

PLATE 13 OFF) 

356x50x6 MILD STEEL 

PLATE 

025 GRADE 

316 

STAINLESS 

STEEL PIN 

SCALE 1:5 

10 /14/ /15&&W, a.,/ 
II 0 

,,,c:, 

Q -*1117 i4j17/4r /7"9/40x80xlellepL210x80 
x2 0 PL 

/----- ,f I AIM 
Eltr gi 0 75x190x1OPL 

M20 

0 

41 
41511 

El all" r=° 41ll 
100 100 

I 

1' I 

020 150 

ELEVATION 

SCREEN DETAIL - 31ZE=11111ZE-DsPs06 
SCALE 1:5 

90x80x1OPL 

SCALE IS 

200 100 0 

SCALE 110 

20 SLOTTEp 
75x190x10PL 

M16 ===:==INTO 
PLATE TURNBUCKLE 030 

LATERAL TENSION SUPPORT DETAIL - ALL STAINLESS STEEL 

0 

NOTE: 

1. FOR GENERAL NOTES REFER TO DRG ME004 

2. ALL MILD STEEL TO BE HOT DIPPED GAVLANISED 

F E F B C TI N 

3. LATERAL SUPPORT TO BE STAINLESS STEEL. ALL 

ELDS TO BE 6mm FILLET. 

150 

SECTION 
SCALE 110 

SCALE 1:10 
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SCALE 1:20 
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'R,Kc-.4, -4. Ma oF 

viet-A0e,4 v), 

L_ 

EXISTING SEWER CL MONORAIL OVER 

EXISTING FLANGE 

EXISTING DRY WELL 

LANDING 

EXISTING ACCESS 

LADDER 

N 
NEW 0375.8ta VENT LINEN 

FIX RELOCATED VENT LINE TO U/S 
OF LANDING, WALL WITH S.S. 

FIXINGS AND BRACKETS 

CONNECT RELOCATED LOWER 

VENT LINE TO EXISTING 

600 fie) Value Pfe0( 

Aefor 4-v6 h LZ-0 

-for ins-kcilki-Zonateicak 

EXISTING 0600 SEWER 

PPM 1.1 /..th 4. 1 

N 

SECTION 
SCALE 1:50 

1,1080 L MONORAIL OVER 

ALL B6 INTERNAL 

OFFSET 300mm 

FROM It OF PIPES 

N 
N 

CONTRACTOR TO 

PROVIDE HANDRAIL 

RELOCATED VENT LINE, 

FAN AND THREE PHASE 

POWER SUPPLY 

B3 AROUND 

EDGE 

SECTION 
SCALE 1:50 

375 WIDE GRADE 316 

STAINLESS STEEL LADDER. 

REFER STD DRG NO. 

486/5/25-SF009. 
LADDER TO EXTEND 1000mm 

ABOVE PLATFORM. 

eyri"A? Pil,.#54/V7,7" L-)° 
200x12 CLAMP 

PLATES 2 M16 S/S 
BOLTS 

12 PLATE 

1+ 
- e l - - a 

1 

1 

1' 
1 , 
1 ' 

1 1 1 I 1 

1 1 1 1 = ".. 
+ 1 I H i 

PACKER 

PACKER 

',REFER NOTE 4 - 
FIXED SUPPORT PLATFORM NOTES 

SCALE 1:10 

SECTION 
SCALE 1:10 

LEGEND: 

x100x10.. 

0 REF 

CHANNEL 

E017. 

NOTE: 
1.. INDICATES CONTRACTOR TO CONFIRM DIMENSION OR 

LEVEL ON SITE PRIOR TO ORDERING PIPES OR FITTINGS. 

B6 
CONTRACTOR TO MODIFY 

EXISTING HANDRAIL TO SUIT 

ALL B6 INTERNAL 
OFFSET 300mm 

FROM OF PIPES 

# DIMENSION TO MATCH 

EXISTING OPENING 

1060 

650 650 

Connell Wagner 
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375 150MIN CLEARANCE 

ISLEEVE EXISTING 15" 

MS PIPE WITH NEW 0 
300 PIPE - 

RELOCATE EXISTING SINK 

EXISTING SUMP AND 

SUMP PUMP 

I CL MONRAIL OVER 
SLEEVE EXISTING 15" 

11111 300 PIPE 00.10311S' 
MS PIPE WITH NEW 0 

CO* PPr*A 
4. Aim 7 MP" NI it!=1;ffilil drer=111* 
ANHIMMAVIN ° es =I :=1:1=1111 MINNIE N El 

EtOra 0_ -zymi 
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4 o o eastr 

M winig111111MillIPP 

O 

21 I 57=11 0111 11110. 
MIMIEV7,4oitliViii." 

461 

SECTION 
SCALE 1:50 711, 

GROUT FILL EXISTING PIPE 

AFTER INSTALLATION OF 

NEW PIPEWORK 

1. ALL GRATING TO BE WEBFORGE A255.5 PM WITH SPAN 

DIRECTION SHOWN 4A,, 
2. ALL STEELWORK TO BE DEL. 
3. 3. FOR PLATFORM AND SUPPORT CONNECTION DETAILS 

REFER DRG.it=f1. Liina 
4. WHERE NO BOLTED CONNECTION I5 SHOWN ADOPT A 

6mm MIN FILLET WELD CONNECTION. 

Slap Pei 
*/s/7-- c Ic38 ce.1p l/ C,4149°'4&"04 

1,s6/5/7- t o35 Mw e 7:(41-4,,,,,,t De44%/ 

936 ,l5/7 - 410 so D-a*; ( 
- ° " l7e7kW/s 

4a6 /5/7 - 476i. 2_ -77.? 

FULLY WELDED HOT DIP 

GALVANISED STEEL PUMP 

SUPPORT FRAME TO SUIT 

PUMP MANUFACTURERS 

REQUIREMENTS 

EMERGENCY STOP 

BUTTONS 

RELOCATED 

EXISTING SINK 

RELOCATED 

VENT LINE 

RELOCATE EXISTING 

VENT LINE 

CUT BACK EXISTING 

PIPEWORK TO WALL 

117 
scour 

aniP(445e, /46e4 to 
CONNECT TO EXISTING 
PIPE FLANGE. PROVIDE 

WATERTIGHT SEAL 

DETAIL 
SCALE 1:20 

NOTE: 
1. FOR GENERAL NOTES REFER TO DRG ME004 

2. ALL PIPEWORK AND FITTINGS TO BE RATED TO 1.6MPa 

WORKING PRESSURE 

3. ALL FLANGES TO COMPLY WITH AS4087 
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Al 

RL 3.610 

CABLES TO 

LEVEL PROBES 

-2.291 
T.W.L. - 

---_,_ 

I REFER 

CABLE 

BRACKET 
I 

MCBERNS 

WASHER, 
Lt-,, 

II 

II 

:11 

L 

CORE 0500 

¢ 
FOR NEW 

PIPEWORK. 

FILL AND 

WATERPROOF 

INSTALLATION 

1_,-__ -_- 
DETAIL FOR 

HOOK/PIPE 
DETAILS. 

I 

WELL 

er-iv Pleo 
ch,,,,,aillefe:( 5 

I 

su . 

REFER - r- - - - 
I L_ 

SLEEVE 

0300 
GROUT 

AFTER 

i 0 

B.W.L. 
i 6 

BENCHING 

SLOPES AT 03 tr 
8' 

R 

INSTALLATION INSTRUCTIONS 

1. REMOVE THE NEOPRENE SEAL AND 

WASHERS, THEN DRILL OUT THE NUT 

AND BODY OF THE GLAND TO 10mm DIA 

AND REASSEMBLE 

2. INSERT THE 20mm GLAND INTO THE 

CONDUIT END CAP 

3. THREAD THE PRBES CABLE 

THROUGH THE GLAND 

4. CUT CONDUIT LENGTH AS LONG AS 

PRACTICLE (MAX 4M) ALLOWING FOR 

REMOVAL OF THE PROBE 

S. DRILL 4x6mm HOLES 150 FROM EACH 

END AND EVERY 300 OF THE CUT 

LENGTH PRIOR TO INSTALLATION 
6. INSTALL SO THAT 500mm OF THE 

PROBE PROTRUDES OUT DF THE END 

OF THE CONDUIT. GLUE THE CONDUIT 

TO THE END CAP 

7. TIGHTEN THE SECURING GLAND 

8. SUSPEND THE PROBE AT THE 

CALCULATED LEVEL OFF THE "SITE 

LEVEL SURVEY". 

7ITIWICL OF PIT 

vve 
POWER 

NEW DU 

SUPPLY T 

PUMPS 

lu 

a4s 

UND 

BRI 

II 

K TO BE 

RTAKEN BY 

BANE WATER 

0 ILS 

LI G 

NEW SWITCHBOARD 

k7.2 arj M-gtert. 
&Via, 

(ok(v, 

1- 
CC 
CC 

0 

4 

PROVIDE LOCAL MASS 
CONCRETE THICKENING 

CONTRACTOR TO PROVIDE 

DEFLECTION IN FLEX PIPE 

JOINTS TO ALIGN WITH 

EXISTING RISING MAIN 

VALVE BOX - 
REFER DRG ME005 

FOR DETAILS AIR VALVE fr.:04V 
.gra44- 

EXISTING DILL 

FITTINGS AND HOBAS 

PIPEWORK TO BE 

REMOVED BY 

CONTRACTORS 1- 

CL 

0 

H 
2.eos 

mike 1111111111 es 

jaktdric err 
F=MEOr *'-'1.0:11IPMEAIN VEGA PRESSURE 

REFER NOTE 7 

TRANSMITTER. Xi-taw/4% / 600x600x600 
GRAVEL SUMP band 0- isv 

PIPEWORK NEW PLATFORM TO 

MATCH LEVEL OF 

EXISTING PLATFORM 

0 

LINE CL RL 2.185 

DNNECT RELOCATED LOWER 

ENT LINE TO EXISTING 

/1?/V...wr(-; 
NRV LIMIT 

SWITCH 

THICK 

#7/5- LI 036 
0/5- ti 03 7 e7a s 

IMENSIONS OF 

ITTING TO SUIT 

INAL 

ONFIGURATION 

RL -5.20 

Dom 

I InMair 
FER NO 

ime g - 
TE 6 

r 
Ida 

0szools 
SECTION 
SCALE 150 %ZIP' 

ELECTRODE ACCESS 

PIT OPENING 

75x75x6 5.5. EA 

FIXED WITH 2M16 

S.S. CHEMICAL 

ANCHORS 

2 No. 010 

HOOKS S,S, 

VEGA CABLE CLAMP 

20mm METAL ALCO 

CABLE GLAND TYPE 

UFPIB (AUSLECI 

040 CONDUIT END CAP 

040mrn ORANGE PVC 

CONDUIT. DRILLED 6mm 

HOLES AT 300 CTS ALONG 

THE LENGTH OF CONDUIT. 

MAX LENGTH 4000 

VEGA PROBE 

CABLE HOOK/PIPE BRACKET DETAIL 
SCALE 1:10 

3 / /o/a5 As et-rtAvied tv.11-} P1° 

A 25/06/04 FOR CONSTRUCTION AO JIF CAR 

14 4/12/03 TENDER ADDENDUM MMB 

03 13/12/02 BYPASS, VALVE PIT AND AIR VALVE ADDED MMB 

02 15/11/02 FoR TENDER MMB 

01 28/18/112 FOR CLIENT REVIEW MMB 

Rev. Date Revision Details By Ver. App. 

REFER NOTE 7 

FIXED PIPEWORK SUPPORT 
REFER DRG M684.13. 

1 7 5- 4'3 

TYPICAL AIR RELEASE 

VALVE DETAIL 
SCALE 120 

1000 0 

SCALE 1,50 

1000 2000 3000 
I I 1 I 

zo 
°-z 

I Z Lad < -1 
f=1 141-1 

U-1 

U-1 

0- 

940 940 

IMMO grarihrimiiir 

SS BLANK FLANGE 

TAPPED FOR 050mm 

THREADED CONNECTION 

AND FITTED WITH 50mm 

HEX PLUG 

AIR VALVE TEE 

DN 63 PE PN16 PIPE 

TO WET WELL 

400 200 0 1,1,1 

SECTION 
SCALE 150 

PROVIDE 0100 PVC 

PIPE OPENING INTO 

GRAVEL SUMP 

je 

01010, 6 cive- io 401 t THRUST 

With Bypass )0,1)&0,k BLOCK - TB3 
THRUST AREA 
0.68m2. 

REINFORCE WITH SL82 

FABRIC CENTRAL 

OTES DIMENSIONS AND LEVELS 
HE EXISTING PIPE 

IRMED BY 

ARE TO 

LOCATION. TO B 

CONTRACTOR PRIOR TO ING 

PIPES OR FITTINGS 

ITEM QTY DESCRIPTION 

50 1 50mm HEX NIPPLE SS 316 

51 1 50mm NB BALL VALVE SS 316 

52 1 50mm HEX NIPPLE SS 316 

53 1 

50mm x 50mm TEE 

FI x Fl SS 316 

54 1 50mm HEX NIPPLE SS 316 

55 1 50mm NB BALL VALVE 55 316 

56 1 

63mm NB POLYETHYLENE 

HEX PLUG 

57 1 

50mm NB X 150 

THREADED PIPE SS 316 

58 1 

50mm NB ELBOW 

316 SS 

59 1 

ADAPTER TO SUIT 

63mm NB POLYETHYLENE 

400 000 200 1600 2000mrn 
1 1 i 1 1 

SCALE 1:20 

4000 
1 

400 Dee 

PLAIse. 5Fior 
pa"62t( Lsfee'( 
A-.69ve_ 

NOTES: 

1. ALL WORK AND MATERIALS SHALL BE ACCORDANCE 

WITH CURRENT BRISBANE CITY COUNCIL SPECIFICATIONS 

AND STANDARDS. 

2. UNLESS SPECIFIED OTHERWISE ALL MATERIALS AND 

WORK SHALL COMPLY WITH THE RELEVANT AUSTRALIAN 
STANDARDS. 

3. ALL DIMENSIONS ARE IN MILLIMETRES. 

4. ALL GATE VALVES SHALL BE ALIGNED 50 THAT THE 

TION. 

A DWHEELS SHALL BE REMOVABLE. 

0:0-00-0~40 
6. KNIFEGATE VALVE SPINDLE CAP TO BCC STANDARD 

AND SKF "V" RINGSEAL. SPINDLE TO BE OPERATED FROM 

PLATFORM ABOVE. 

7. PROVIDE MASS CONCRETE SUPPORTS MIMIMUM 300 

WIDE, PIPE STRAP, FLEX MEMBRANE AND HOLD DOWN 

BOLTS IN ACCORDANCE WITH SUPPLIERS 

RECOMENDATIONS. 

2 B 100 0 200 
1 i 1 i 1 I 1 

SCALE 1:10 

400 
1 

600 000 
I I 

1000rtan 

1 

NOTE: 

THRUST RESTRAINTS HAVE BEEN DEISGNED FOR AN ALLOWABLE BEARING CAPACITY OF 

110 kPa (HORIZONTAL) AND 220 kPa (VERTICAL) AND PIPE TEST PRESSURE OF 1600kPa. 
THE CONTRACTOR SHALL CONFIRM THE ACTUAL GROUND CONDITIONS WITH THE 

SUPERINTENDENT PRIOR TO WORKS 

MATERIAL LIST 

ITEM DESCRIPTION NO OFF REMARKS 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15_4_ 

16`' 
17"J 

19 

204 
21' 

22Ne 

231 
240 
25 4 
26 

kA 
2 

2.q 
29 o 

29 

30,E 

31 

32 

33 

35 

36cZ 

37 

38 

401. 

41 

42 

43 
46 

47 

324 OD 90° BEND ft 

300 NB STRAIGHT fl,ft 

300 NB KNIFE GATE VALVE ft,ft 
300 NB STRAIGHT 

300 NB STRAIGHT 

200/300 REDUCER ft,ft 
324 OD NB 90° BEND fl,fi 

3 

300 NB STRAIGHT ft,ft 

100 NB 90° BEND 01,01 

100 NB STRAIGHT ft,ft 

100 NB GATE VALVE ft,ft 

300/100 NB UNEQUAL TEE ft,ft,ft 

300 NB GATE VALVE ft,ft 

300 NB STRAIGHT ft,f 

300 NB 

300 NB STRAIGHT 

0650 BELLMOUTH 
5mm FABRICATED MS FBPE 

COATING & LINING 

PRESSURE RA ED SEALED 

LENGTH TO SUIT 

LENGTH TO SUIT 

3 5mm MS FBPE COATED SPECIAL 

TO SUIT VERTICAL ALIGNMENT 

LENGTH TO SUIT 

6 

LENGTH TO SUIT 

RESILIENT SEATED (44//r) 

300 NB 45° BEND ft,ft 

300 NB STRAIGHT ft,ft 

300 NB 

300 N 

ft,so CONNECTOR 

SCOUR TEE so,so 100f1 

300 200 EDUCER ft,ft 

375 NB STRAIGHT fl,ft 

300 NB NON RETURN VALVE 

300/200 REDUCER REDUCER ft,so 

300 : 1 .25° B ND ft,ft 

300 NB DISMANTLING JOINT 

300 NB ,f1 

A 

301 375 ' EDUCER fl,ft 

375 STRAIGHT sp,sp 

TEE ft,ft,ft 

B fl,so CONNECTOR 

B STRAIGHT sp,so 

B STRAIGHT 

13 DISMANTLING JOINT 

B GATE VALVE ft,ft 

B EQUAL TEE fl,ft,ft 

375/300 UNEQUAL 

375 

375 

375 

375 

375 

375 

375 0 S G sp,sp 

350 NB FLOW METER 11,11 

200 NB 90° BEND fl,ft 

375/50 

1,ft 

375 

EDUCER 

LANK FLANGE 

S 0 , 40 

UNIFLANGE OR SCREW ON FLANGE 

300 NB STRAIGHT ft,ft 

2 

2 

3 

3 

3 

2 

6 

6 

2 

3 

3 

NOTE ALL PIPE MATERIALS 13kC1 tiO 

Icor, re, (0.4-,,k 
NOTE: cin 

1. FOR GENERAL NOTES REFER TO DRG ME004 
2. ALL PIPEWORK AND FITTINGS TO BE RATED AT 
1.6MPa WORKING PRESSURE 

3. ALL FLANGES TO COMPLY WITH AS4087 

FOR CONSTRUCTION 

LENGTH TO SUIT 

LENGTH TO SUIT 

A 

WITH BLANK ft ON SCOUR 

TO SUIT PUMP 

LENGTH TO SUIT 

Dobbie- 

TO SUIT PUMP 

THRUST TYPE 

LENGTH TO SUIT 

> MATCH EXISTING ft 

> ECCENTRIC 

> 
600mm LONG 

A 

COMPLETE WITH PUDDLE ft 

600 LONG 

LENGTH TO SUIT 

THRUST TYPE 

RESILIENT SEATED (.4114/ 

600 LONG 

TO SUIT PUMP 

WITH THRUST RESTRAINT 

S/S TAPPED 
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GRIT CHAMBER 

VA 
REI 

"C 
316 

CLA 

COI 

LIN 

WE 

ACI 
spi 6 THICK RUBBER GASEET 

ON] 

LINI 

CLE 

TIE' 

DN1 

VA( 
WA I 

BRA 

WIT 

ANC 

HOC 

316 

CON DSP N32 
REDUCING 
UV.") BSP 

TEE 
X DN20 (4'4") 

B 
WIT 

CLIF 

45° 
CUT 

DN32 (1Y,") BSP SOCKET 

4 NO. OFF M12 STAINLESS 
STEEL CHEMICAL ANCHORS 
WITH 110 EMBEDMENT-- -0 -0 ) 

4 NO. OFF 016 HOL 

RISING STEM COVER TUBE (S.S. 

GRADE 316 TUBE) AND FLANGE 

FROM 3 THk PL. LENGTH OF 

TUBE TO CLAER MAX SPINDLE 

HIEGHT BY 50mm 

4100 = RL 5.640 

050 = RL 4.590 

EXISTING PIT CL 

MANUAL GEARBOX RATIO 2:1 

("HERCUS SV4" OR SIMILAR). TO 

BE EPDXY COATED TO SUIT A 
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