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Viola Place Pump Station-SP299 Operation & Maintenance Manual 
Table of Contents 

Description Y.SPi 

1 

BCC Contract No. BW30137-02/03 

Table of Contents 

Electronic copy of complete Operation & Maintenance Manual on CD. 

Revision Control Viola Place 0 & M Manual 

Note: Subject to modification when P/S is commissioned 
Introduction 

Description of System and Overview Locality Keyplan 

Design and Process 
Pumping System Operation 
Inlet Valve Pit 

Interconnected Rising Mains 

Pump Station Bypass - Manually Operated Valves 

Pump Station Layout 

1 2 Pump Station Location 
SP299 Location Map 

1 3 Pump Station Equipment Operation 

Pages 

6 

1 

1 

Functional Specification for Viola Place P/S SP299 (Note:- This is in addition to the 19 
standard functionality as described in Standard Functional Specification SPSV3) 57 
Including the following:- 

Introduction 
General Purpose Description 
Standard Equipment Installed 
Non-Standard Equipment Installed 
Control Philosophy 

tithenrietary Eauinment Manuals/Maintenance and Service 
49 

2 1 Weir Services: Hydrostal Pumps 
Hvdrostal Installation and Operation Instructions Including the following:- 

Description of Equipment 
Appropriate Records (Including Q/H & NPSH, Pump Volute pressure tests ) 

Operation and Maintenance 
Maintenance and Service 
Assembly / Disassembly 
Impeller Clearance Adjustment for Wear 
Recommended Spare Parts 

General Pump Arrangement Diagram 1 
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Viola Place Pump Station-SP299 Operation & Maintenance Manual 
Table of Contents 

Y91 5.e.ci 

2 2 

Description Pages 

SE Power Equipment: 

SE Power Cover Pages & Generator Operation and Maintenance Manual 4 

Generator Specifications 3 

BW Factory Test Report - Generator 12 

Diesel Standby Generator Local Control Panel Functional Description 14 

John Deere Diesel Engine Operation Manual 86 

Diesel Standby Generator Drawings / Wiring Diagrams 7 

Note: Standby Generator Software on disc in the Lytton Rd Manual - SP298 

Stamford AC Generator Installation, Operation & Maintenance Manual 44 

Inspection and Test Plan of Generator Sets 19 

Electrex Flash ET Data Sheet 4 

Power Supply and I/O Modules - Installation Information 1 

Deep Sea Electronics Battery Charger Data Sheet 2 

GE Fanuc Automation PLC Series 90TH -30 Brochure 2 

GE Fanuc Automation PLC Series 90TH -30 Installation and Hardware Manual 67 

GE Fanuc Automation Series 90TH -30 Programmable Controller Troubleshooting 18 
Guide 
BW PLC Physical I/O List 18 

2 3 Cathodic Protection 

Brisbane Water Document - To be supplied by Les Greaves / Kerry McGovern upon ? 
completion of commissioning. email regarding documentation completion 1 

Cathodic Protection System Loop Resistance 1 

2.1 4 Common Look: Main Switchboard. & Associated. Eau lament 
Main Switchboard Manual. Including the following:- 12 

Section 1.0 General Description of Operation 
Section 2.0 General Description of System (Components) 
Section 3.0 As Constructed Drawings and Door Key Allocation 13 

3.1 Document Transmittal 3 
Section 4.0 Parts List 3 
Section 5.0 Technical Manuals and Data Sheets 

Document Transmittal 1 

Main Switchboard Components - Data Sheets 61 

ACS Motor Protection Relays - CEP7-A32 1 
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Crompton Protector Trip Relay (DIN 250) 8 
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Instructions 32 
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Terasaki Tem Break MCCB XS125NJ 1 

Terasaki Tem Break Plus SE MCCB XS400 & XS630 & 630SE 1 

Vega Vegabar 64 4-20mA HART Pressure Sensor Operating Instructions 72 
Vega Vegadis 12 Adjustment Module for the Pressure Transmitter Operating 

Instructions 16 
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ZIEHL-ebm Fans Catalogue 83 
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6.1 VFD Settings and Parameters 7 
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Sec% Description Pages 
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11 7.2 Factory Acceptance Test (FAT) - Switchboard 

2.2 5 Demag Hoist 

Hoist Operation Instructions 80 

Component Parts for DKUN 10 Hoist 44 

Load Test Report for hoist S/N 61586803 1 

2.2 6 Style Industries Mechanical Installation, Operation & Maintenance 
Manual (coverinci: sluice & check valves, pipework and sump pumps) 66 

Part 1 Introduction and Background Information 
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Part 3 Appropriate Records 
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Appendix 3 Metal Seated Sluice Valve 
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Appendix 5 Reflux valves 
Appendix 6 Sump Pumps 
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Electronic copy of all drawings on CD. 

Drawing Register 3 
(There are 94 drawings in total, including those shown below) 
Locality Keyplan Drawing 1 

As Constructed Drawings 
Viola Place As Constructed Drawing List (Refer to the Drawing Register to open Drawings) 1 

Rising Mains 5 

Mechanical 19 
Electrical 29 
Switchboard 12 
Generator 6 
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Pump General Arrangement 1 
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4 2 BW: System Integration Testing 
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BW Functional Specification for Viola Place P/S SP299 19 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors 

Main Switchboard Manual 

Subject: SP299 Viola Place Sheet: 1 

Of: 12 

Section 
1 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

1.0 GENERAL DESCRIPTION OF OPERATION 3 

1.1 PUMP CONTROLS (COMMON TO ALL) 3 

1.1.1. LOCAL MODE 3 

1.1.2. REMOTE MODE 3 

1.1.3. ALARMS AND FAULT CONDITIONS 3 

1.1.4. VFD OPERATION 4 

1.1.5. VFD LOCAL MODE 4 

1.1.6. VFD REMOTE MODE 4 

1.1.7. VFD ALARM CONDITION 4 

1.1.8. VFD ISOLATION 4 

2A) GENERAL DESCRIPTION OF SYSTEM (COMPONENTS) 5 

2.1 MAIN SWITCH. 5 

2.1.1. MAIN SWITCH (GENERATOR). 5 

2.2 MAIN SWITCH AC DISTRIBUTION. 5 

2.3 LIGHTENING SURGE DIVERTERS. 5 

2.4 CIRCUIT BREAKERS. (1F) 5 

2.5 OvEiu_,oADs. (F1) 5 

2.6 VFD'S 5 

2.7 CONTACTORS. (C1) 5 

2.8 PLC SYSTEM 5 

2.9 SURGE FILTER. 6 

2.10 PHASE FAIL RELAY. 6 

2.11 CIRCUIT BREAKERS. (4F) 6 

2.12 FAN. 6 

2.13 PUMP SWITCHES. (S2) 6 

2.14 INDICATING 6 

2.15 METERING 6 

2.16 LEVEL AND MOISTURE RELAYS 6 

2.17 MOISTURE IN OIL RELAYS 6 

2.18 ABB MAGMASTER FLOW METER 7 

2.19 ROTORK ACTUATORS 7 

3.0 AS CONSTRUCTED DRAWINGS 8 

3.1 DRAWING TRANSMITTAL 8 

4.0 PARTS LIST 9 
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Section 
1 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

5.0 TECHNICAL MANUALS AND DATA SHEETS 10 

5.1 CONTENTS SHEET 

6.0 VARIABLE SPEED DRIVE MANUALS AND PARAMETER SETTINGS 

10 

11 

6.1 VFD SETTINGS AND PARRAMETERS 
6.2 VFD MANUALS 

7.0 ITP PROCEDURE, TEST SHEETS & FACTORY ACCEPTANCE TEST 

11 

11 

12 
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COMMON LOGIC Pty Ltd Main Switchboard Manual 
Specialist Electrical Contractors 

Subject: SP299 Viola Place Sheet: 3 

Of: 12 

Section 
1 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

1.0 GENERAL DESCRIPTION OF OPERATION 

The switchboard main switch isolates the incoming mains only. 

The mains fail relay is connected to the LOAD SIDE of the mains switch. 
This switchboard is supplied from two sources of supply. 

The Generator / Mains Transfer Switch is a Mechanically interlocked automatic transfer 
switch. Both switches should be in the "OFF" state in order to close either switch. 

The switchboard Main Isolator Switch and the generator mounted Main CB should be 
isolated and locked in the OFF position prior to working on this switchboard. 

Each motor starter compartment has its own three-phase circuit breaker, its operator 
handle located on the front of each pump compartment. 

All of the main pumps start via VF drives and are controlled manually (local) or 
remotely via the PLC / RTU system. 

1.1 PUMP CONTROLS (COMMON TO ALL) 

1.1.1. LOCAL MODE 

When the Pump Station Mode Selector Switch located on the Left Hand side door of 
the rear of the switchboard is in the "LOCAL" position pumps will start if the local start 
pushbutton is pressed. The starter will unlatch when the stop button is pressed or if a 

fault occurs. The speed of the VFD is determined by the position of the POT on the 
door of each starter. 

1.1.2. REMOTE MODE 

When the pump station Mode Selector Switch is in the "REMOTE" position, the PLC 
system is in control of the drives. The pumps will only run if the PLC commands the 
drive to do so and will stop if the command is removed or a fault occurs. 

1.1.3. ALARMS AND FAULT CONDITIONS 

All alarm and fault conditions are controlled via the PLC. Refer to the PLC manual for 
all fault and automatic conditions. 

1. - Mains healthy. - The switchboard has TWO -phase sequence/ healthy relays, 
which will indicate to the RTU the condition of the mains. The monitoring position of 
PFR1 is on the bus bars between the main isolator and the transfer switch. 
The monitoring position for PFR2 is from the distribution Chassis CB, thus on the 
load side of the ATS. 

2. - CB tripped. - If a drive's Circuit breaker trips, the pump will stop due to lack of 
supply volts and control volts. 

3. - Pump Station Mode Selector Switch. - When this switch is switched from Remote 
to Local position the pump will stop. 

Authorised By: Grant Kerr 

JH42MC04 Viola Place 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 21 of 729



COMMON LOGIC Pty Ltd Main Switchboard Manual 
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Subject: SP299 Viola Place Sheet: 4 
Of: 12 

Section 
1 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

4. - VFD Starter fault. - If the VFD is in fault, the drive will stop. 

5. - PLC signal. - In REMOTE mode, if the PLC does not send a "RUN" signal, the 
drive will not start or run. 

6. - Thermistor Protection Fault. - In either mode, if the thermistor device fails the 
drive will stop/ not start. Re-setting the fault is either by the local re-set button or 
the PLC Re-set relay. 

7. - Overload Fault. - In either mode, if the overload device fails the drive will stop/ not 
start. Re-setting the overload is automatic; this is a function of the VFD device. 

8. Emergency Stop. Pressing the E/Stop and latching the button will remove the 
main power to the drive and it will stop. The main contactor will re-close as soon as 
the E/Stop Button is un-latched. 

1.1.4. VFD OPERATION 

The Pumps are controlled by Danfoss VFD's. They can be run in Remote mode or 
Local mode. They can be commanded to run at maximum pre-set speed via the PLC. 

1.1.5. VFD LOCAL MODE 

Local mode running of the VFD allows the speed to be controlled via the manual speed 
pot. 
The keypad is accessible however it is not necessary to touch the keypad to operate 
the drive locally. 

1.1.6. VFD REMOTE MODE 

The drives can be controlled via the PLC when in the "Remote" condition. Speed 
control is achieved via an analogue output from the PLC. 

1.1.7. VFD ALARM CONDITION 

All VFD alarms should be re-set via the PLC or the local re-set button for the specific 
drive. Re-setting the drive via the keypad may not achieve the same result. 

1.1.8. VFD ISOLATION 

If work is to be carried out on the VFD's the main compartment isolator must be 
operated to the OFF position. Care must be exercised to insure the drive is isolated 
and the capacitors are fully discharged. The pump isolator CB should also be turned 
off if access to the VFD is required at any time. Care should be taken to insure the 
correct drive has been isolated. 
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COMMON LOGIC Pty Ltd Main Switchboard Manual 
Specialist Electrical Contractors 

Subject: SP299 Viola Place Sheet: 5 
Of: 12 

Section 
2 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

2.0 GENERAL DESCRIPTION OF SYSTEM (COMPONENTS) 

The pump station consists of VFD drive sets, 68KW. 

There is also one 5KW Sump pump. The sump pump is DOL started and is controlled 
via a Multitrode MTRA level relays. 

2.1 MAIN SWITCH. 

One Stromberg 630 Amps main switch has been installed for isolating the entire 
switchboard from the Mains Supply. 

2.1.1. MAIN SWITCH (GENERATOR). 

One Terasaki XS630 Amp XS630ANN ATS has been installed transferring to and 
connection of the generator. 

2.2 MAIN SWITCH AC DISTRIBUTION. 

Terasaki MCCB Main Switch 3 poles 125/63 Amps. has been installed for isolating the 
AC Distribution Chassis. 

2.3 LIGHTENING SURGE DIVERTERS. 

Erico TDS MT 277 80kA 1-phase (IE 3 units) Surge Diverter has been installed for 
protecting against lightning transients and surges in each incoming phase. 

2.4 CIRCUIT BREAKERS. (1F) 

Terasaki XH250NJ250/3 Amp 3 pole Circuit breakers have been installed for 
protecting each 68 KW pump drive. Magnetic and thermal protection is provided by the 
circuit breaker. Circuit breakers must be manually re-set after tripping. 

2.5 OVERLOADS. (Fl) 

Overload protection has been provided by the VFD. 
, 

2.6 VFD'S 

Danfoss VLT 8072 Aqua VFD's complete with RTU option and remote keypad option 
have been installed in each Main Pump drive. 

2.7 CONTACTORS. (C1) 

S&S CA6 140 Contactors have been installed in each main drive prior to the VFD. 

2.8 PLC SYSTEM 

Council specified PLC System has been installed. Components have been free issued 
by BW. 
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Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

2.9 SURGE FILTER. 

An ECO DSF-10A-275V 1 phase 275V 10Amp Surge Filter has been installed for 
protecting the control circuits against surges. It is protected by a NHP Din-T6110 1 

pole 10 Amps. circuit breaker. 

2.10 PHASE FAIL RELAY. 

Crompton PVRW 3 Phase monitoring relay has been installed for monitoring the loss 
of phase and phase sequence failure. It is protected by bus potential fuses located in 

the ATS compartment and a 3 Pole DIN T CB mounted adjacent to the relay. 

2.11 CIRCUIT BREAKERS. (4F) 

NHP Dint-T6 1-pole 6amp circuit breakers have been installed for protecting the 
control circuits. Thermal and magnetic overload protection is provided by the circuit 
breaker. Circuit breakers must be manually re-set after tripping. 

2.12 FAN. 

One WS250CA02. Fan Unit has been installed in each of the VFD compartments for 
extracting the heat, the fan runs when the VFD is running and the thermostat is closed 
due to heat rise. 

2.13 PUMP SWITCHES. (S2) 

A Kraus&Naimer CA-10-AU6R4-66FT2 Duty Selector Switch has been installed for the 
operation of the total pump station. 

2.14 INDICATING 

Sprecher & Schun D5 type Indicators have been installed for indicating the pump 
status (running and fault). Single LED Indicators have been installed for lamps. 

2.15 METERING 

All metering is displayed on the VFD keypad. 

2.16 LEVEL AND MOISTURE RELAYS 

All level detection relays supplied are Multitrode MTR and MTRA relays. 
Levels monitored include: 
Sump, Well high level, Surcharge imminent. 

2.17 MOISTURE IN OIL RELAYS 

Water in oil relays have been provided and these are NHP ELC C230VAC relays. 
These devices alarm directly to the PLC. 

Authorised By: Grant Kerr 
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r COMMON LOGIC Pty Ltd Main Switchboard Manual Specialist Electrical Contractors 

Subject: SP299 Viola Place Sheet: 7 

Of: 12 

Section 
2 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

2.18 ABB MAGMASTER FLOW METER 

The Lytton Rd site includes two flow meters in the main discharge pipe. 
The analogue output from these device operate the 96mm meters located on the main 
control panel escutcheon door. The analogue outputs are also monitored by the PLC. 
The pump control system is capable of controlling and monitoring flow from the site by 
utilising this input. 

2.19 ROTORK ACTUATORS 

The Viola Place Site includes 2 valve actuators. 
The control of these actuators is either manual or automatic. 
The controls are interlocked to prevent unauthorised activation of the valves. 

The actuated valves are located on the discharge side of the pumps and are 
operated to select the main to receive the pump station discharge. 
Either the 1840mm concrete main, the 1370mm steel main, or both mains to Luggage 
Point can be selected to accept one or two pumps discharging. 

Authorised By: Grant Kerr 
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COMMON LOGIC Pty Ltd Main Switchboard Manual 
Specialist Electrical Contractors 

Subject: SP299 Viola Place Sheet: 8 
Of: 12 

Section 
3 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

3.0 AS CONSTRUCTED DRAWINGS 

3.1 DRAWING TRANSMITTAL 

Authorised By: Grant Kerr 
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JOB NAME: AUSTRALIA TRADE COAST 

JOB ADDRESS: LYTTON RD, VIOLA PLACE AND SERPENTNE RD 

DOC/DRG No Document/Drawing Title 

JH42PT01 Basic time line derived from ITP 

JH42CA01 Air flow calculations for approval 

JH42Q101 ITP for switchboard construction 

JH42DA00 Construction details for comment 

JH42DA01 Serpentine switchboard front views doors on 

JH42DA02 Serpentine Rd switchboard front view door removed 

JH42DA03 Serpentine Rd switchboard front view sections 
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JH42DA08 Spare 

JH420A09 Serpentine Rd side view sections 

JH42DA10 Serpentine Rd switchboard end view and details 

JH42DA11 Serpentine Rd switchboard top section views 

JH42DA12 Serpentine Rd switchboard door details 

SERPENTINE PARTS LIST SERPENTINE RD SWITCHBOARD 

JH42DA17 Serpentine Rd Pump Station Single Line Diagram 

JH42DA17 SLD for Serpentine Rd for urgent comment 

JH42DA27 SLD for Lytton Rd for urgent comment 

JH42DA37 SLD for Viola Place for urgent comment 

VIOLA PARTS LIST VIOLA PLACE SWITCHBOARD 

JH42DBOO Viola Place Construction Details 
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JH42DB05 Viola Place Main Sw/bd front view doors & Sunshields on 

JH42DB06 Viola Place Main switchboard front view doors removed 

JH42DB07 Viola Place Main switchboard front view sections 

JH42DB08 

JH42DB09 Viola Place Main Sw/bd sections A-A, B-B, C-C, D-D, E-E 

JH42DB10 Viola Place Main Sw/bd sections and detail views 
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JH42DC09 Lytton Rd Main Sw/bd sections A-A, B-B, C-C, D-D, E-E 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors GENERAL CONSTRUCTION 

Subject: Door Key Allocation Sheet: 1 

Of: 1 

Section 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

1.0 DOOR 

1.1 ALLOCATION 

KEY ALLOCATION 

TABLE 
The table below describes the key allocation for the described site. 

Australia Trade Coast 

SP 298 Lytton, SP 299 Viola and SP300 Serpentine 

Brisbane Water Key Numbers 

Door Description Key 

1 Transfer switch AB 

2 Energex CT Padlock 

3 Main Isolator AB 

4 Energex Meters Padlock 

5 Generator and Cathodic Protection AB 

6 Pump No.1 VFD Rear Door A 

7 Pump No.2 VFD Rear Door A 

8 Pump No.1 VFD Control AB 

9 Pump No 2 VFD Control AB 

10 Pump No.1 VFD Fan AB 

11 Pump No 2 VFD Fan AB 

12 Common Control ABC 

13 RTU A 

JH42QT04 17 June, 2005 
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CUBICLE 

CONSTRUCTION 

- 3mm Thick aluminium 
- External - MIST GREEN Powder coot. 

- IP56 Degree of Protection Exept for Ventilated Doors. 

- Bottom Cable Entry. 

DOORS - 3mm Thick aluminium white powder coat 

EQUIPMENT - 2.0mm Zinc Anneal Sheet Steel 
MOUNTING PANELS - White Powder Coat. 

- Dimensions as per drawings. 
- Secure with studs and nuts. 

ACCESS & CABLE - 3mm Thick aluminium. 
ENTRY COVERS - Secure with acorn nuts 

- Sealed with 12x6 neoprene gaskets glued or cemented at the bock of the cover. 

EARTHING 

DOORS 

PLINTH 

- M6 Studs to be provided on all doors and hinged panels that hove equipment mounted. 

- Lift off type , fitted seal with bubble type rubber edge seal. 

- Minimum 3 Chrome Hinges for Doors over 850mm. 
- Doors stay in all doors for opening 120 degrees. 
- Vents in Pump1, 2 Compartments as shown. 

- M12 Clearance holes in Plinth Brackets to be provided for bolting to floor 
- 150 aluminium channel. 

- To be bolted to board. 

GLANDPLATES - 6mm Thick Aluminium. 
- With 6mm holes, root nuts M6 in sw/bd 
- 25mm neoprene gasket. To be glued. 

ANTENNA - 50MM GAL WATER PIPE PAINTED . 6Mtr ITH 

- BEND AND FITTINGS TO SUITE DRAWING 

- SS SADDLES AND FIXINGS TO SUITE TENDER DRAIWNGS 

artiezjii 

IF IN DOUBT, ASK.) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

LIGHT FIXED TO BRACKET ON ROOF Y Y Y Y 

LIGHT FIXED TO ESCUTCHEON FRAME Y Y Y 

SECURITY SWITCH ON HINGED SIDE / TOP MAIN DOOR Y Y Y Y Y Y Y Y Y Y Y Y Y 

DOOR KEY TYPE 

NUMBER OF PRESSED VENTS SIDE MOUNT 2 2 

NUMBER OF PRESSED VENTS IN ESCUTCHEON 2 2 2 4 

NUMBER OF PRESSED VENTS IN FRONT DOOR 2 2 2 4 

DOOR STAY REQUIRED ON MAIN DOOR Y Y Y Y Y Y Y Y Y Y Y 

DOOR STAY REQUIRED ON ESCUTCHEON DOOR N N N Y Y Y 

REMOVABLE ESCUTCHEON FRAME Y Y 

PLAN POCKET REQUIRED Y 

LOG BOOK POCKET REQUIRED 

EARTH BAR BRACKET Y Y Y Y 

WIRING LOOM BRACKET ON REAR OF ESCUTCHEON Y Y Y Y 

WIRING LOOM BRACKET ACCROSS TO ESCUTCHEON Y Y Y 

WIRING LOOM BRACKET TO LIGHT Y Y Y Y Y Y Y 

WIRING LOOM BRACKET TO SWITCH Y Y Y Y Y Y Y Y Y Y Y Y Y 

DOUBLE HINGED METER PANEL Y 

REMOVEABLE TOP COVER Y 

COVERED CABLE TERMINATION ZONE Y Y Y Y 

SPECIAL VENT Y Y Y Y 
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[.010 H. 
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REMOVEABLE FRAME 

SECTION A-A 

Earth Bar 

800/5A Il I 

SUPPLY 
AUTHORITY 

CT'S 

(IF IN DOUBT ASK.) 

ICI II ICI 

SECTION B-B SECTION C-C 

486/5/7- S0700/065 

1,yezja. 
4 A 

SNT I OG:1 IFILEN.E 

III 

CABLE TRAY 

SECTION D-D 

MR FLOW 

400 450 

ce 

ce 
08 
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SECTION E-E 
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FAN ? 

LWN ? 

SWN ? 

FTN 1 
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PRESSED VENTS, GAUZE AND FILTER 

850 

0 

FRONT 

CIIIICI 

LEFT HAND END 

FACING FRONT 

..4834="744 ..m 

486/5/7 -SQ700 /066 A 

SHT OF I FEN,. 

REAR 

IF IN DOUBT, ASK.) 

FRONT 

100mm * 300mm 
6mm aluminium welded 

to side of cubicle 
50-mm dia lifting hole. 

0 

0 0 

0 0 

0 0 

LEFT HAND END 

FACING FRONT 

SS Root Nuts Fitted for roof fixings 

Weld to top of board 

30mm 30mm long NON FLAMEABLE spacer. 
Tamper proof screw fixing for sun cover to door 

REAR 

For the doors containing filter / fans 
30mm Dia * 50mm long NON Flomable spacer. 
Tamper proof screw fixing sun cover to billet. 

Note: 
SPACE BETWEEN THE DOOR AND 

COVER ON THE FAN AND MOTOR 

CONTROL DOOR IS 50mm MIN. 

Note: 
Base mounting as per BW detail 
drawings. 
Antenna mount as per BW 

detail drawings. 

11/5/05 
3/11/11 

A 
MA 

AS BUILT 
ISSUED FOR APPROVAL 

FAN ? 

LAN ? 

SAN ? 

FTN ? 

LTN 7 
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=I= =1= =1= 

IF IN DOUBT ASK.) 

=1= =1= =1= 

U 

SECTION F-F 

ENERGEX METERING 

CABLE TRAY FOR GEN 

CABLES 

I 

=1= =1= =1= 

U 

SECTION G-G 

1 

CABLE TRAY 

PC Table on door 

24VDC POWERSUPPLY 

SECTION H-H 

ASTRAY FOR GEN -7?- 
rcil (91 

1-1 

C ) 

SECTION 

C ) 

PLAN POCKET 

-BATTERY BOX 
LOG BOOK POCKET 

_i_s_v_51:1=1=1:1===ELsrv 

SECTION J-J 3*38mm holes in split I OMM thick 
bokerlite. sealed with vermin proof 
putty after installation. 

SECTION K-K 

m".... 
486/5/7-S0700/067 

MAE!. 

A 11/5/05 A AS BUILT 
s.r 1 Of i 1,ENA. 3/11/11 MA ISSUED FOR APPROVAL 
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J 

92mm SO cutout 

23mm Dia Holes 

flow meter cutouts TBA 

0 

0 0 0 

O 0 0 0 0 

O 0 
0 

0 0 

O 0 0 0 

42Po le Chossi 

0 

0 

Note: 
PC TRAY Supported from door 
stiffner. 
Drop in pin to hold in up pos. 

Cantilever of door stiffner when 

down. 

L350---1 550 

11 7 - 
.010 (1 

Brir=A 1 

Oft.. 

1 
V.00 

486/5/7-4700/068 A 

.-, I Of i I,. ME 

IF IN DOUBT, ASK. 

71mm 139mm cutout 

50mm Dia Hole 

0 

0 

Note: 
Plan pocket. 
Welded to door stiffner. 
Bottom to be perforated. 

450 

230 

Note: 
LIGHT BRACKET 

Welded to roof where indicated 
on drns. 

___J 
48 1-7 540 

Lt 20 

Note: 
SECURITY SW BRACKET 

Welded to door mulion on 

hinged side where noted in 

construction details. 

TBA 

Note: 
LOG BOOK POCKET 

Welded to door stiffner. 
Bottom to have drain hole. 

150 

-..] 150 L-11-25 

11/5/05 
5 10/04 

A 

MA 

AS BUILT 
ISSUED FOR COMMENT 

FWN ? 
LPN 1 

SWN ? 
PTN 
LTN ? 
STN ? 

COMMON 
LOGIC PTY. LTD. 

PO. BOX 2008 
Mansfield QLO. 4122 
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DATE 25/9/04 
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SCALE NTS 
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MAIN SW/BD DOOR DETAILS 
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19 
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21 

22 

23 

24 

25 

C 

NC100FW 
NTIS 63M80 - 

D 

SURGE DIVERTERS 
3-PHASE UNIT 

TDS-180-4S-277 80kA 

F J 

11kV 

ENERGEX SUPPLY 

K L 

(IF IN DOUBT, ASK.) 

137KVA 274FLA 

300/400A MCCB 

V W X 

6x1c-120mm21x1c-120mm2N SDI XLPE lc-95mm 1x1c-95mm N SDI Rubber Flex 

lc-120mm2E PVC lc-50mm E PVC 

NEUTRAL NEUTRAL EARTH 

1- 50x6.3mm Cu BUS BAR NEUTRAL 

1-50x6.3mm Cu BUS BAR EARTH 

BAR 

3*1C 35MM 
FLEX RUBBER 

SDI 160A SPACED 

AA AB AC AD AE AF AG AN a Al ax 

3x16m rn2 FLEX 

MAIN SWITCH 
STROMBERG 
OETL 630 V 12 

400/5A 
ENERGEX 

CTS 

NHP BS6C633 
BTS 
XS630CJ630 600/630 
TRANSFER SWITCH 

MAINS 

POTENTIAL 

FUSES 

ENERGEX 

METERING 

NV2OFW 
NNS6 

6 Amp 

1C 70MM / PHASE 
FLEX RUBBER 

SDI 245A SPACED 

CROMPTON 

252PSG 

-A 
INTERLOCK 

STANDARD NHP LOAD SIDE BUSBAR SYSTEM 

1C 70MM / PHASE 
FLEX RUBBER 

SDI 245A SPACED 

1C 70MM / PHASE 

1U1 

NHP 50kA 
XS400SE400 

NHP BS6C633 
BTS 
XS630NN 
TRANSFER SWITCH 

GENERATOR 

NHP S/Schuh 
CA6-210-0 
1K2 

1C 70MM / PHASE 

FLEX RUBBER 

SDI 245A SPACED 

DANFOSS 
8202PF 

MOTOR CABLE 

PUMP 1 

110 kW 

226A FLC 

2U1 

NHP 50kA 
XS400SE400 
250A 

NHP S/Schuh 
CA6-210EI 
2K2 

1C 70MM / PHASE 

FLEX RUBBER 

SDI 245A SPACED 

DANFOSS 
8202PF 

MOTOR CABLE 

PUMP 2 
110 kW 

226A FLC 

NOTE THAT THIS COMBINATION IS 

BASED ON TYPE 2 COORDINATION 
TABLES FROM NHP. PLEASE 

CONFIRM THIS IS OK. 

NHP 30kA 

XS125NJ 

125A 

CHASSIS 

CD2-42/18-3U 

NOTE 1. DISTRIBUTION AS PER CONSTRUCTION DRAWINGS 

486/5/7-S0700/069 A 

...lc.1 1,.... 

1 BittgA 1 

5 10/04 

11/05/05 A AS BUILT 

29/10/04 MB ISSUED FOR APPROVAL 
MA ISSUED FOR COMMENTS 

FWN 
LWN 

_SLY 
FTN 
LTN 
STN. 

COMMON 
LOGIC PTY. LTD. 

PO. BOX 2008 
Monsfield QLD. 4122 
Tele: 07 3849 7449 

DATE 5/10/04 
DRAWN UK 
SCALE NTS 

APPROVED 

VIOLA PLACE PUMP STATION 

SINGLE LINE DIAGRAM 
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. 
COMMON LOGIC Pty Ltd Main Switchboard Manual 
Specialist Electrical Contractors 

Subject: SP299 Viola Place Sheet: 9 

Of: 12 
, 

Section 
4 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

4.0 PARTS LIST 

Following is the parts list for the project. 

Authorised By: Grant Kerr 
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Parts List SP299 Viola Place Switchboard. 
Description and area Part description Supplier Part Number No. 
Main Switch compartment 
Main Isolator Amps loadbreak 630 Amp Main Isolator NHP Stromberg 1 

Cat No. NHP OETL6300KV12 1 

Basic Transfer Switch 1250 Amp motorised Transfer switch NHP BS6C633 1 

Mains CB NHP 630CJ 1 

Generator CB NHP 630NN 1 

Surge Diverters 
100 Amp CB Fuse holder NHP NC100FW 3 

Fuses NHP NTIS 63M80 3 

Surge Diverters 1phase SD 80kA Erico ECO TDS-180-4S-277 3 

Surge diverter relay SDAR ECO TDS AR 1 

Metering 
Phase fail relay Phase fail phase sequence relay Crompton 252 PSGW 1 

CB NHP DTCB6306 1 

Generator Phase fail relay Line side Phase fail relay Crompton 252 PSGW 1 

Fuses NHP NV2OFW 3 

Fuse Wedges NHP NNS6 3 

L&P Distribution 
125 Amp MCCB 125 Amp 50KA CB NHP XS125NJ 1 

125 Amp MCCB Handle Handle for Main SW NHP XFHA22 1 

Chassi 42 Pole 42way 3phases Chassi NHP CD242183U 1 

Monorail Crane 32 Amp 3 Pole 6KA NHP DTCB6332C 1 

Valve actuator 1 6 Amp 3 Pole 6 KA NHP DTCB6310C 1 

Valve actuator 2 6 Amp 3 Pole 6 KA NHP DTCB6310C 1 

Sump DOL Starter 10 Amp 3 Pole 6KA NHP DTCB6310C 1 

3 Phase 32Amp outlet 32 Amp 3 Pole 6 KA NHP DTCB6332C 1 

) on escutcheon 10 Amp 30ma 10KA NHP DSRCBH1030 1 

..,. J Site 10 Amp 30ma 10KA NHP DSRCBH1030 1 

Cubicle lights 6 Amp 1 Pole 6 KA NHP DTCB6106C 1 

Generator auxilliary supply 10 Amp 30ma 10KA NHP DSRCBH1030 1 

Cathodic Protection 6 Amp 1 Pole 6 KA NHP DTCB6106C 1 

Filtered Distribution 
Flow Meter 1 6 Amp 1 Pole 6 KA NHP DTCB6106C 1 

Flow Meter 2 6 Amp 1 Pole 6 KA NHP DTCB6106C 1 

PLC Power supply 6 Amp 1 Pole 6 KA NHP DTCB6106C 1 

1 17/06/2005 Viola 
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Parts List SP299 Viola Place Switchboard. 
Description and area Part description Supplier Part Number No. 

Main Motors 
. 

Main Circuit breaker Motor CB XS400SE4000 NHP XS400SE400 2 

Handle Main CB Handle NHP XFHA34 2 

Main Contactor CA6300EI Main Contactor CA6-210 NHP CA6 210 E1- 11- 240VAC 2 

I oss drive Danfoss drive Danfoss 8202PF 2 

I ._... ote key pad Remote key pad Danfoss 175Z0850 2 

Modbus Card Modbus Card Danfoss 175Z3362 2 

Speed Pot and vernier 1K 1W Single Turn RS Components 173-209 2 

Speed Pot and vernier Skirt 5/pack RS Components TC581-969 2 

Speed Pot and vernier Knob 5/pack RS Components 581-931 2 

Control CB 6 amp 1 Pole 10 KA NHP DTCB6106C 2 

Relays 240 VAC 2 Pole 2 pole 240VAC Relay NHP 56.32.0054 240VAC 2 

Bases 2 Pole Base for 2 pole Relay NHP 96.72 2 

Relays 24 VDC 2 Pole 2 pole 24VDC Relay NHP 56.32.0054 24VDC 8 

Bases 2 Pole Base for 2 pole Relay NHP 96.72 8 

Hours Run Meter Hours Run Indicator NHP RQ480240V 2 

Re Set PB 1N/0 Blue PB NHP D5P-F63LX10 2 

Start PB 1N/0 Green PB NHP D5P-F33LX10 2 

Stop PB 1N/C Red PB NHP D5P-F43LX01 2 

Indicators Red Red Lamp NHP D5-3NL3R 2 

E/Stop 40mm E/Stop Latching NHP D5P-MTS443LX01 2 

Fan 250mm Vent fan Ziehl EBM WS250CA02.0 2 

Moisture relays 1K6 Liqiud Level NHP ELC C230VAC 2 

Door switch Limit Switch Dore Elect VM1308 & VAPY Boot 10 

Light Cubicle Light ABK THOBB0113 5 

'Motorised Valve 1 

Relays 240 VAC 2 Pole 2 pole 240VAC Relay NHP 56.32.0054 240VAC 5 

Bases 2 Pole Base for 2 pole Relay NHP 96.72 5 

Start PB 1N/0 Green PB NHP D5P-F33LX10 1 

PB 1N/C Red PB NHP D5P-F43LX01 1 

....;ators Yellow Yellow Lamp 24VDC NHP D5-3N7-A 2 

Control CB 6 amp 1 Pole 6 KA NHP DTCB6106C 1 

Motorised Valve 2 

Relays 240 VAC 2 Pole 2 pole 240VAC Relay NHP 56.32.0054 240VAC 5 

Bases 2 Pole Base for 2 pole Relay NHP 96.72 5 

Start PB 1N/0 Green PB NHP D5P-F33LX10 1 

Stop PB 1N/C Red PB NHP D5P-F43LX01 1 

Indicators Yellow Yellow Lamp 24VDC NHP D5-3N7-A 2 

Control CB 6 amp 1 Pole 6 KA NHP DTCB6106C 1 

2 17/06/2005 Viola 
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Parts List SP299 Viola Place Switchboard. 
Description and area Part description Supplier Part Number No. 

Generator Interface 
Relays 24 VDC 1 Pole 1 pole 24VDC Relay NHP 38.51 24VAC (DC) 8 
Relays 24 VDC 2 Pole 2 pole 24VDC Relay NHP 56.32.0054 24VDC 2 

Bases 2 Pole Base for 2 pole Relay NHP 96.72 2 

I is 24 VDC 4 Pole 4 pole 24VDC Relay NHP 56.34.24DC 2 

L__ _:s 4 Pole Base for 4 pole Relay NHP 9674 2 

Indicators Yellow Yellow Lamp 24VDC NHP D5-3N7-A 2 

Control CB 6 amp 1 Pole 6 KA NHP DTCB6106C 2 

Contactor for 5.5 KW CA4 Contactor/ Relay NHP CS4 22Z 240 VAC 1 

Sump Pump 
Relays 240 VAC 2 Pole 2 pole 240VAC Relay NHP 56.32.0054 240VAC 1 

Bases 2 Pole Base for 2 pole Relay NHP 96.72 1 

Start PB 1N/0 Green PB NHP D5P-F33LX10 1 

Stop PB 1N/C Red PB NHP D5P-F43LX01 1 

Indicators Red Red Lamp NHP D5-3NL7R 1 

Control CB 6 amp 1 Pole 6 KA NHP DTCB6106C 1 

Contactor for 5.5 KW CA7 -9 Contactor NHP CA7-9-10-240VAC 1 

Overload for 12.5 KW Overload for 2.2KW NHP CEP7A321210 1 

MTR2 Liquid level 24VDC Multitrode MTR5 1 

MTR3 Liquid level 24VDC Multitrode MTR5 1 

Well surcharge 
SIR Liquid level 24VDC Multitrode MTR5 1 

PLC 
RCD 10 Amp 30ma 10KA NHP DSRCBH1030 1 

GPO Single GPO ABK Clipsal 2 

Surge Reduction Filter 10A 275V SF Erico ECO TDF- 10A - 240VAC 1 

Auto Remote Switch 6 pole Switch Australian So len CAD11 A369-600FT2 1 

Site Attention indicator Yellow Lamp 24VDC NHP D5-3N7-A 1 

RT( I Battery Check 2 pole 24VDC Relay NHP 56.32.0054 24VDC 1 

)s 2 Pole Base for 2 pole Relay NHP 96.72 1 

Ne-set Button 1N/0 Blue PB NHP D5P-F63LX10 1 
. - -General 

,. , ., - 
Door switch Limit Switch Dore Elect VM1308 & VAPY Boot 10 

Light 
Marshalling Terminals 

Cubicle Light 
Link Terminals 

ABK 
Phoenix 

THOBB0113 
UK5 MTK 

5 

71 

Marshalling Terminals Thru Terminals Phoenix UK5 150 
Marshalling Terminals Fused terminals Phoenix UK5 HESI 133 

Transmitters 
Pipe Pressure Transmitter 1 Pressure transmitter Vega VEGA BAR 64 1 

Pipe Pressure Transmitter 2 Pressure transmitter Vega VEGA BAR 64 1 

Well Level indicator Adjustable red pointer Crompton 244-01VG-HG-1P-SR 1 

Well Level transmitter Well level meter Vega Vega Well 72 1 

Adjustment unit Adjustment unit Vega Vega Disc12 1 

Flow Meter Station out flow ABB 317-300-FTR 1 

Rotork Actuators Valve actuators Rotork IQ12F10A-24rpm 415V 2 

3 17/06/2005 Viola 
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COMMON LOGIC Pty Ltd Main Switchboard Manual 
Specialist Electrical Contractors 

Subject: SP299 Viola Place Sheet: 10 
Of: 12 

Section 
5 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

5.0 TECHNICAL MANUALS AND DATA SHEETS 

5.1 CONTENTS SHEET 

Authorised By: Grant Kerr 
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TO: Site Manual 
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Australian Solenoid Kraus & Namer - CA10 Switches 

Burkert Fliuild Control Systems Weidmuller FTX Transmitter 

Crompton Instruments Tyco - Phase Fail Relays 

Energy Correction Options Erico - TDS Din line Surge Suppressor 

Energy Correction Options Erico - TDF Surge Filter 

Energy Correction Options Erico - DAR Surge Diverter Relay 

MultiTrode MTR Liquid Level Relay 

NHP Electrical Engineering Basic Transfer Switch 

NHP Electrical Engineering Circuit Breakers & Accessories 

NHP Electrical Engineering Load Break Switches 

NHP Electrical Engineering Mini Circuit Breakers 

NHP Electrical Engineering Fuses & Fuse Holders 

NHP Electrical Engineering Busbars 

NHP Electrical Engineering Earth Leakage Circuit Breakers 

NHP Electrical Engineering Relays & Accessories 

NHP Electrical Engineering Hour Run Meter 

NHP Electrical Engineering Pushbutton Products 

NHP Electrical Engineering Control Realys 

NHP Electrical Engineering Contactors 

NHP Electrical Engineering Motor Protection 

Phoenix Contact Feed Thru Terminals 

Phoenix Contact Fused Terminals 

Phoenix Contact Link Terminals 

Vega Vegabar 64 

Vega Vegawell 72 

Vega Vegadis 12 

Ziehl EBM Fans 

ABB Flow Meter 

Rotork Electric Valve Actuators 
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O open termlnalsmhich,are:acCeStiblelitm-hoth sides; 
. _ 

O captive plus-minuseCteWs andescreWdriver-gpide', -- 

O high switching capability.` 
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The terminals. of the CA series cam switches are accessible from both 
sides. This is an advantage in cases where the switch is prewired for 
installation or in cases where theterrninal wiring cannotbe done in the 
sequence: of the stage: The compact design, the excellent switching 
capabilities under, C,:15,.AC:73 and AC-23A and the-obviously un- 

:lir:tilted: number of switch,' developments are characteristic for the 
CA switdhes and exceed. the requirements otlEC 947'3. and 
VDE 0660, part:161. 

CA 'switches 'of- this series: are...supplied with, open _terrninals.and, 
:protetted",againat..accidentak finger -contact in..aCcordance".ivith. 
VDE 0:106,,seCtion:106.(V0.0"4).1"CaptiVe :06S71-n160 terminal abrewi" 
and integrated screwdriver guides facilitate ikiring: 

The:CA 4 and CA4+:1 switches offer_maximurn spaceiaaVirigbeneftts, 
ACA4ora,CA4-1 sWitchin E mounting-tatagetongLand-.2,coMactstitS., 
into 30 x 30 x 30 mm cubicle. The additional lerigthbf any fUrther stage 
is 8 rnrit. CA4 and CA4 -1 contacts are supplied standard with gOld 

plating (CA4 = 1 p.; _CA4 -1 -35 .p.). 

Single hole mounting according to EN 50.007 with protection IP 65 is 

suitable for either 16/22 mm (CA4, CA4-1) or_22.mm (CA10 -.CA20)_ 
diameter holes and is available with key operator,' if required. 

Switching angle of CA switches may be. 30°, 459, 60° or 90°.. 
S\ /itch types CA4 and: CA4-1 are-available with:up to 18 contacts. 
'CA 10_.Uplo CA 20B -sWitches are:,available With:Up to 24 contacts: 

A wide range of optional extrasand enclosures is available. 

Your order should include'the-following data: 

1. Switch-type (selection accordingto the following. tables) 

2. SwitChing prograrn (Order a prescribedorm for special programa): 

3. Mounting type 

4 
Escutcheon plate 

5. Handle 

6. Optional extras 

SWITCH TYPES 

Rated Insulation IEC 947- V 
Voltage:U, VDE 0660, part 1071) 

SEV3) 
UL/CSA 
CEE NEMKO 

Rated Impulse Withstand Voltage II, ,, 

. Rated:Thermal Currentlillt,; ,IEC 947.-.3. 
.VDE'0660, paq107/1 2,92 

. . , 
. IherMal.,Cerrentelth "IEC,408/Els 

V DE 0660,. part 107/09.82 
'SEV3) 380V/600 V 
UL/CSA. 

Rated.Operational Current le 

AC.'21A Switching of-resistive IEC 947-3 
loads including VDE 0660, part 107/12.92 
moderate overloads 

AC -21. IEC 408/BS 
VDE 0660, part 107/09.82 

AC-1 Resistive-or low SEV3) 380 V 
inductive loads 660 V 

AC-1,5 Switching of control. IEC 947-3 220 V - 240 
devices, contactors, VDE 0660, 380 V - 440 
valyes:etc. lied 1:07 

Pilot Duty_ UL/CSA3) Heavy 

Ampere 
`Resistive,or loW _ULIC.SA31 

- . -S., .iriductiVeJoads 

- :.Resistive' load/Mbtor load CEE. 
'NEMKO 

,,:.ShOrtiqirtUi0rOleotion.: 
-Max. fuse-siie - (gt-.characteristic) 
Rated-conditional short- circuit current 
Rated short7timetWithstand current (1s-current) 

. RatediJtiliZation:Categor ,IEC. 947-3 
. -, ._ . , - VDE 0660; part 107 

AC -3 DirectFoh-line starting 3 phase 220 V - 240 
3 pole 380 V - 440 

500 
660 V --690 

1 phase 110 
2 pole 220 V - 240 

380 V - 440 

AC-23A frequent switching of 3 phase 220 V - 240 
motors;or other high 3 pole 380 V - 440 

.inductive loads (selection 500 
:criterion:for rtiairi switches) 660.V - 690 

1 phase 110 
'2 prole 220 V - 240 

80 V - 440 
. . ,. 
'Ratings ikicsA. 3) 

. .. . . 

Standard motorload 120 
Dol.-Rating 3 phase 240 

.(sirnilar Ad-3) 3 pole 480 
600 

Max.: Wire.Gage 
Single-core or stranded wire 

Flexible wire 
(sleeving in accordance with DIN 46228) 

1)-ValidJor lines with grounded common neutral termination, overload 
4Valid for CA4-only. 3):Inteniational'Stanclards and Approvals s 
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CA4 
CA4-1 

CAtO 
CA1013 

CA11 
CAttEl 

CA20 
CA208, 

: . V 
V 
V ' 

V 

440 
380* 
300 
400/380 

690 
660 
300 
400 

690 
660. 
600 
400 

690 
660 
600 
400 

kV 4 6 .6 6 

A . 

A 
A 
A 

10 

-10 
.- -10/- 

,- 10 

20- 

- :20' . 

16712, 
.16: 

20 

.ao. . 

16/12 
1 6. 

25 

32: 
25/25 
30 

A 

A 
A 

A 
A 

VAC 

4- f 
A 

A 
-,IA 

10 

10 

10 

-2,5 
1,5 , 

300__. 

,s- 

10;;.: 

4/2 
6/42) - 

. 

-1, 

20 

20 

16 
12 

5' 
4 

300 

- 

16 

-.1W6 - . - , 

10/6 . 
- 

20 

20- 

16 
12 

- 5 

4 

600 

, 

...tois. ._, 

25 

32 

25 
20- 

'8 
5 

600 

ao, 

164.1ii.,.... _.. 

".,..430-6,--, . 

-.. -, . 

. A 
kAet, 

,.. A 

:-.. 

1'0,,. 
3 i 
60;: 

25 
5 . ',.-5 

.1:40- 

--- 

25', 

-140, 

. 

--35- 
-1-0 ,.. 

-.280. 

li 

t .7.--'f 
?. . 

- kW 

kW 

kW 

kW 
' 

1;5 ' 
2, V 
- ' 

0,3 
0,55 
0,75 

1,8 
3 

- 0,37 
0:75 
1,1 

., .. . 

- -3--,. 

- 5.5 
55 

. 5,5 

0,6 
2,2 
3 

3,7 
7,5. 
-7,5 
.7;5 - 

,0;75 
2;5 

,3J7 

5;5 
5,5 
55 

0,6 
2,2 
3' 

3,7 
75. 
7,5 

' .7,.. 

.0;75 
25 
-3;7 

4 -. 

7,5-... 
75 '.... 

7;5- 

1,5 . . 

.3 - 

3;-7 

.5,5. 

11. - 

*1:1. ., If' 
1,5 - 

3 
5 5 . . . 

HP 

1 

' 

1,5 
3.- 

- 
- 

-1;5 
3 

3 
-7,5- 
la- 
10 . 

mm2 
AWG 

mm2 

AWG 

2x 
1,5 
14 

2x 
1,5 

(--) 
f 6 . 

2x 
2,5 

'12 

2x 
2;5 
(2,5) 
14 

2x 
25 
12 

2x 
2,5 
(2;5) 
14 

2x 
4 
10 

2x 
4. 
(2,5) 
12 

egory III; pollution degree 3. Other values on request: 
iCatalog '100;'page '39. 

ESSENTIAL MOUNTING 
-IP for 

Code front type 

E 
EF 

40 
65 

40' 

CA4 
CA4-1 
CA10. 

.CA11, 
CARP' 

tA108' 
CA11 Br- 

tA2PB: 

:1OA1G 
: CA1.1 

CA108. 
CA11B 
CA20B 

Panel mounting 

with shaft seal 

Base mounting 

FS1 

:FS4 

Fri 

65 

65 

:65 

4CA4-1' 

CA10, 

1,TCA.20 , 

Single-hole mounting 
combined' with 16 and . 

mnl-, 

without-escutcheon plate 

:WittxescOttheon plate 
30:x:30 (mm 

with escutcheon plate 
130 x 39 mm 

,:Single hole mounting, 
22 mm 

,Wittibut_es6Utcheon_plate 

;with, escutcheon plate 
49 x49 mm 
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4.; 

DIMENSIONS 
Inch 

Panel mounting and base mounting 

CA4, CA4-1. CA10,CA20.8 
Mount- CA4 CAM- CA1013- 'Mount, CA4 CA10- CA108,', 
ing CA4-1 CA20 CA20I3 .ing CA4-1 CA20 CA2013.,, 

ab 45 64 E/EFNE') A 
1.18 1.89 252 E 02 - 

36- 48 
e - EF, 02 - 

142 189. 

" 45 4. 4 
E. -C YE 'M - 

- 18 .16 .16 

VE, ..C. -: 
10;5 13,5 

EF 
41. ..3. . 

' 4'1 

:1;CA4,.CA41: Dimensions of the escutcheon plate, 
.;excepting-NE mounting. 

6 8,5 : 
.24 .34 

16 20 
.63 .79 

4 4 

.16 .16 

2 2 

.08 .08 

Single:hole;mouriting,16. and-2.2.mm 

'CA4,CA4*-1 -FS1 ES2' f$4' 

.49" 

C410 

-61 
.047-.24" 

11-; ...,..:-.i., 

!)-: 
,1.' 

; ,..."-:;.; 
'I, -;..., .,,- 

,,?., ...,:a5.:,..,::-::; 
,..7o,1,.,,-.-,..,,,-..._,,,I, 

,_ , 

. 

,,',..'-9%.---,;.-3 
,. 

Lis" -1:18"sq 

.79" 

311 

1.18" 

Dimensionet ithd K 

Type 

No. of stages/Dimensions-L 

1 2' 3 4 5 6 7 8 9 

CA4, CA4-1 

.CA10 

CA11 

CA20 

CA108- 

CA118 

CA2013 

10 11 12 K 

28 
1.1 

117,2 126;7 136,2 43 
*61" 4.99 .536 ; 1.69 

149,2 .161,9 174,6 
.187: 6.37' .5:87 .1:69 

150,2 162.9 175,6 45 
591 641 111:. 1.77 

1'2'4 132;9 1384 56 
4:86 5.23 5:45 2.2 

1554 168,1 180;8 56 
-6.12- .162" 712 2.2 

:1564 169;1. 1615 '56' 
6.16 6:66: 7:11 2.2 

30' 38 46 54 ,62 70 78 86 94 
'118 1.50 1.81 2.13 2.44 2.76 3.07 3.39 3.70 

31,7 41,2 50;7 60;2 89,7- 79,2 :88;7 .98,2 107,7 
t25 162 20 2-37 *.2.74 312, 3:46 387 424, 

34,9 475- 601 73,0 817-. 884 -.1111 1234 136,5 
1.37 1.87 237 2.87 137' 3:87 ' .457- - .547 
35,9 48,6 61,3 74 86,7 '99;4 :1121 ''1248 137,5 
141 191 2.41 2.91 341 -181 - -441 '49I: .5.41. 

379 47;4 56,9 684_ 75;9' 85;4 . 949- :164,4- 113:9 .... 
1.49 t87 2.24 2.61' 2.99 '3.38 174 4.11 4.48. 

41,1 53;8 66,5 79,2 91,9 1046 -117,3 130 142,7 
.1.62 2.12 252 3.12 3.62 .4.12 4:62 5.12 :5.62 

421 54;6. 67-5 80,2 .92,9 105;6. .1.18,3"131 141,7 
--1.66' 2.16- 2.66' '316 3.66 418 ' 4.66 511, 5:66 

australian solenoid co ply ltd 
(Registered In N SAN.) 
HEAD OFFICE 

379-LIVERPOOL ROAD ASHFIELD, N.S W. 2131 P. 0. BOX 1093 
TELEPHONE: (02) 797-7333 'FAX: (02) 797-0092 CABLE ADDRESS: AUSTRASOL SYDNEY 

POA A126 GB K 06:9 
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Page 1 of 2 

Ref: IW250PMSH - Rev 6 - Sept 02 

Models Covered 
252-P MM 252-PMT 
253-PH3 252-PMM 252-PMT 

252-PSF 252-PSG 

Introduction 
Thermistor Trip Relay (252-PMM & 252-PMT). 
The trip inputs are monitored within settable limits. In the 
event of the input moving outside these limits, the unit will 
initiate a trip signal via a double pole changeover relay. An 
illuminated green LED indicates when the thermistor 
temperature is within normal working limits. The unit is 
designed such that the alarm relay is energised when normal 
temperatures are reached. 
Model 252-PMM has the facility for manual resetting, so that 
the trip condition remains after normal operating temperature 
is reached, until manual intervention occurs. 

Phase Balance Relay (252-PSF & 252-PSG) 
Trip inputs are monitored within settable limits. In the event 
of the input moving outside these limits, the unit will initiate a 

trip signal via a double pole changeover relay. An illuminated 
red LED indicates that the supply is within limits. 

Speed Sensing Relay (253-PH3) 
Trip inputs are monitored within settable limits. In the event 
of the input moving outside these limits, the unit will initiate a 

trip signal. The illuminated red LED's indicates that the single 
pole output relays are in an energised state and at normal 
running.speed all three relays should be energised. Units 
are factory adjusted for normal running speed = 0.75mA 
output. The meter adjust pot on the product front is used for 
this requirement, which also ensures the trip levels are set to 
the calibratedvalues. Terminal 8 is connected to terminal 5 

internally.. Terminals 15 and 16 give a Oil mA signal 
i proportional to speed. 

No.1 Relay energises on rising speed 
No.2 Relay energises on rising speed 
No.3 Relay de-energises on rising speed 

This product is designed for use only with magnetic coil 
inductive sensors. 

Warning 
During normal operation, voltages hazardous to life may 
be present at some of the terminals of this unit. 
Installation and servicing should be perfo, med only by 
qualified, properly trained personnel' abiding by local 
regulations. Ensure all supplies are de-energised before 
attempting connection or other procedures. 
It is recommended adjustments be made with the 
supplies de-energised, but if this is not p.ssible, then 
extreme caution should be exercised. 
Terminals should not be user accessible after installation 
and external installation provisions must be sufficient to 

prevent hazards under fault conditions. 
This unit is not intended to function as part of a system 
providing the sole means of fault protection - good 
engineering practice dictates that any critical function be 

protected by at least two independent and diverse 
means. 

Never open circuit the secondary winding of an energised 

current transformer. 

Crompton 
INSTRUMENTS 

a 

Protector Trip Relays 
DIN Rail & Wall Mounted 250 Series 
Thermistor Trip, Speed Sensing & 
Phase Angle 
Installation 
The Protector should be installed in a dry position, not in 
direct sunlight and where the ambient temperature is 
reasonably stable and will not be outside the range 0 to 60 
degrees Celsius. Mounting will normally be on a vertical 
surface but other positions will not affect the operation. 
Vibration should be kept to a minimum. The protectors are 
designed for mounting on a 35mm rail to DIN 46277. 
Alternatively they may be screw fixed; a special adaptor is 
supplied to mount 252 types. 

To mount a protector on a DIN rail, the top edge of the cutout 
on the back is hooked over one edge of the rail and the 
bottom edge carrying the release clip clicked into place. 
Check that the unit is firmly fixed. Removal or repositioning 
may be achieved by levering down the release clip and lifting 
the unit up and off the rail. 

Connection diagrams should be carefully followed to ensure 
correct polarity and phase rotation where applicable. 
External voltage transformers may be used on 252-PSF and 
252-PSG to extend the range. 

252-PMM, 252-PMT & 253-PH3 
Pick up, input and output leads should be kept separate from 
any other wiring. 

Setting Controls (252-PSF, 252-PSG) 
These products have two calibration facilities that can be set 
to suit operating requirements and they are factory calibrated 
as follows: - 
1. % unbalance set points 

Voltages of and below 380 volts L-L are calibrated to 
1.0% class index of rated voltage. Voltages above 380 
volts L-L are calibrated to 1.5% class index of rated 
voltage. 

2. Time Delay 
For all voltage ranges 10% maximum delay. 

3. Voltage Withstand 
Continuous overload = 1.35 x rated voltage 

Setting Up (all other models) 
The calibration marks around the controls are provided as a 

guide if the installer does not have access to accurate 
equipment. The maximum error of the calibration marks is 
typically 10% of the span of the control concerned. 

Maintenance 
The unit should be inspected to normal standards for this 
class of equipment. For example remove accumulations of 
dust and check all connections for tightness and corrosion. 
In the unlikely event of a repair being necessary it is 
recommended that the unit be returned to the factory or to the 
nearest Crompton Instruments Service Centre 

Electromagnetic Compatibility 
This unit has been designed to provide protection against EM 
(electro-magnetic) interference in line with requirements of 
EU and other regulations. Precautions necessary to provide 
proper operation of this and adjacent equipment will be 
installation dependent and so the following can only be 
general guidance:- 

Avoid routing wiring to this unit alongside cables and 
products that are, or could be, a source of interference. 
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Page 2 of 2 INSTALLATION INSTRUCTIONS 
Ref: IW250PMSH - Rev 6 - Sept 02 

The auxiliary supply to the unit should not be subject to 
excessive interference. In some cases, a supply line 
filter may be required. 
To protect the product against incorrect operation or 
permanent damage, surge transients must be controlled. 
It is good EMC practice to suppress differential surges to 
2kV or less at the source. The unit has been designed 
to automatically recover from typical transients, however 
in extreme circumstances it may be necessary to 
temporarily disconnect the auxiliary supply for a period 
of greater than 5 seconds to restore correct operation. 

252-PMT 

253-PH3 

Output Relay 

Contact Set 1 Contact Set 2 

1' ' 1 ' 1 T' 1 

14 11 12 22 21 24 
MISX1W1.001 

11i 

L u N 

' 

supply 
Thermistor 

Connections 

Relay 

Contact Set 1 Contact Set 2 

252-PMM 

253-PH3 

Model 252 

252-PSF 
252-PSG 

14 11 12 
MODTMCTOM 

21 
24 

fEempteal 

L1 L2 

22 21 24 

5.(2),°,1i5Unbal 

SET 

5 

SWAM 

OELAY 
10 

L3 
70 

Input 

Protector Trip Relays 
DIN Rail & Wall Mounted 250 Series 
Thermistor Trip, Speed Sensing & 
Phase Angle 

Screened communication and small signal leads are 
recommended and may be required. These and other 
connecting leads may require the fitting of RF 
suppression components, such as ferrite absorbers, line 
filters etc., if RF fields cause problems. 

It is good practice to install sensitive electronic instruments 
that are performing critical functions in EMC enclosures that 
protect against electrical interference causing a disturbance 
in function. 

Output Relay . 

Contact Set 1 Contact Set 2 

Fri-- 1 ' '1 
14 11 12 22 21 24 
RCITMCTOA 

RESET z 
"&"::: 

leP11 
L AU N 

Supply 

MAX 1500 1"/ 

nI R2 Il 12 " 
Thermistor 

Connections 

Model 253 
75 

252-PMM can operate in either 
an automatic or a manual reset 
mode. 
For automatic the reset link 
R1-R2 is to be disconnected. 
For manual the reset link 
R1-R2 must be inserted. 

112 

Release Clip 

112.5 

55 

1107 
Adaptor Plate 

2 Holes 0 4.1 

2 Fixing/Holes 'A' 2 Ming Holes 'B' 
To suit M4 To suit M5 

The Information contained in these installation instructions is for use only by installers trained to make electrical power installations and is intended to describe the 
correct method of installation for this product. However, Tyco Electronics has no control over the field conditions, which influence product installation. 
It is the user's responsibility to determine the suitability of the installation method in the users field conditions. Tyco Electronics' only obligations are those in Tyco 
Electronics' standard Conditions of Sale for this product and in no case will Tyco Electronics be liable for any other incidental, indirect or consequential damages 
arising from the use or misuse of the products. Crompton is a trade mark. 

Pompton 
11=1EMI 

Tyco Electronics UK Limited 
Crompton Instruments 
Freebournes Road, Witham, Essex, CM8 3AH, UK 

Phone: +44 1376 509 509 Fax: +44 1376 509 511 http://energy.tycoelectronics.com 
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ERICO° TRANSIENT DISCRIMINATING FILTER 

INSTALLATION INSTRUCTIONS 

1. PREPARATION 
DANGER: Electrical shock or burn hazard. 
Installation of this Transient Voltage Surge 
Suppressor should only be made by qualified 

personnel. Failure to lockout electrical power during 
installation or maintenance can result in fatal 
electrocution or severe burns. Before making any 
onnections to this electrical panel be sure that power 
as been removed from all associated wiring, electrical 

panels, and other electrical equipment. 

CAUTION NOTES: 
1 The installation of this Surge Protector should follow 

all applicable electrical codes, such as the National 
Electrical Code, or the Canadian Electrical Code. 

2. Check to make sure line voltage does not exceed 
Surge Protector voltage requirement. 

3. Prior to installation ensure that the TDF is of the 

correct voltage, current, and frequency rating for 
your application. 

4. The earth terminal must be connected to a loW 

impedance earth (< 10 ohms) for correct operation. 
5. Do not perform a "Flash Test" or use a Mega-Ohm 

Meter (Megger) to test circuits that are protected 
with TDF modules. Damage may occur to the TDF 
modules. 

6. Follow all instructions to ensure correct and safe 
operation. 

7. Do not attempt to open or tamper with the TDF units 
in any way as this may compromise performance 
and will void warranty. 

2. INTRODUCTION 

Transient Discriminating Filters (TDF) are packaged in "DIN 43 

'180" profile enclosures for simple installation onto 35mm DIN 

. ails. They can be selected for use on distribution systems with 
nominal RMS voltages of 120Vac or 240Vac at frequencies of 

MODEL NUMBER 
TDF-3A-120V 
TDF-10A-120V 
TDF-20A-120V 
TDF-3A-240V - 

TDF- 10A -240V 
TDF-20A-240V 

50/60Hz. The 120Vac unit also operates on nominal 125Vdc 
supplies. 

3. QUICK INSTALLATION OVERVIEW 
Install in the following manner: 
1. Ensure that power is removed from the area and the 

circuits that will be connected. 

2. Snap lock the TDF module to the DIN rail. 

3. Install the appropriate upstream overcurrent protection. 

4. Connect wiring to the indicated i/p and o/p terminals. 

5. Apply power and observe correct operation of the Status 
Indication, and alarm facilities if provided - see Section 
11. 

4. PROTECTION CONCEPTS 

To optimize effectiveness of the TDF protection, the 
unprotected and protected wiring should be separated. Wiring 
from the exposed transient source to the TDF should be 
considered unprotected and kept approximately 12" (300mm) 
from all other wiring wherever possible. Wiring on the 
equipment side of the TDF should be considered protected. 

The separation of protected and unprotected wiring is 

recommended to minimize the risk that transients conducted 
on unprotected wiring may cross couple onto protected circuits, 
and diminish the level of protection available from the TDF 
module. 

The terminals on the TDF module are labeled "INPUT/LINE" 
(unprotected side) and "OUTPUT/LOAD" (protected side) 
assuming that the source of the transients is on the input side 
of the TDF module. 

For applications where the transient source is on the load side 
of the TDF module, the TDF should be reverse connected with 
the INPUT/LINE terminals connected to the load side, toward 
the source of the transients. 

www.erico.com Page 1 of 2 
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ER1CD° TRANSIENT DISCRIMINATING FILTER 

INSTALLATION INSTRUCTIONS 

5. MOUNTING 

TDFs are designed to clip to 35mm DIN rails (standard 
EN50022). Unless otherwise mechanically restrained, use 
horizontal DIN rails with the TDF module spring clips to the 
bottom and the label text the correct way up. 

NOTE: TDFs must be installed in an enclosure or panel that: 

prevents the TDF unit temperature from exceeding 

122°F (50°C) 

provides adequate electrical and safety protection 

prevents the ingress of moisture and water 

allows TDF status indicators to be inspected 

6. GROUND FAULT CIRCUIT INTERRUPTION (GFCI) 

Where GFCI protectors (RCDs/ELCBs) are used, it is 

preferable that the TDF modules be installed prior to these 
devices (i.e. upstream). If this is not done, nuisance tripping of 
the GFCIs may occur during transient activity. 

7. CONDUCTOR TERMINATION 

Each TDF terminal is designed to accept wire sizes from 10 to 
18 AWG (1.5mm' to 6mm2) solid or stranded conductor. The 
wire insulation should be stripped back 5/16" (8mm). 

NOTE: Do not use greater than 9inlbs (1Nm) of torque when 
tightening the terminals. For UL compliance, where two wires 
may need to be terminated into one terminal, the permissible 
wire size is 18AWG each. 

8. FUSING AND ISOLATION 

Overcurrent protection must be installed in the upstream circuit 
of every TDF to provide protection to the unit itself, the load 
and the wiring in case of fault situations. The current rating of 
the breaker or fuse used should be determined according to 
below. However, the current rating should be less than the 
rating of the wiring. For example, if a 20A TOE were installed in 

a circuit with wiring that can carry 15A, then a 15A overcurrent 
device must be installed upstream to protect both the TDF and 
wiring from overload. 

MAX FUSE SIZES: TDF RATING 
3A 
10A 
20A 

FUSE RATING 
4A 
10A 
20A 

9. STATUS INDICATION 

TDF modules have a single Status Indicator on the front panel. 
When power is applied and full surge capacity is available, the 
Status Indicator will be illuminated. Should power be applied 
and the indicator fail to illuminate, the TDF should be replaced, 
as optimum protection is no longer provided. 

10. MAINTENANCE & TESTING 

Before removing a TDF module from service, ensure that the 
power has been removed from the module. Replacement of a 

TDF module should only be undertaken by qualified personnel. 

NOTE: TDF units should be inspected periodically, and also 
following any periods of lightning or transient voltage activity. 
Check the Status Indicator and replace the module if it is not 
illuminated as detailed in Section 9 STATUS INDICATION. 

11. DINLINE ALARM RELAY (DAR) 

The TDF status monitoring circuit which provides the visual 
Status Indicator, also provides a low voltage opto-coupler 
alarm output circuit. Should voltage free alarm contacts be 
required, the ERICO Inc, DINLINE ALARM RELAY (DAR) 
should be used. 

The DAR module provides a fully isolated dry contact alarm 
output. One DAR can be used per TDF, or up to 16 TDFs can 
be connected in series to one DAR to provide a common dry 
contact alarm output. 

Ensure that the voltage rating of the alarm wiring is rated in 
accordance with the other voltages present in the equipment. 
This would normally be the same voltage rating as that used for 
the TDF module input wiring. 

It is recommended that the DAR unit be powered from the 
output/load side of the TDF being monitored, however the DAR 
can be powered from other circuits. This allows for example, 
one DAR unit to be connected to separate TDFs which are 
protecting a three phase circuit. 

NOTE: Depending upon the usage of the DAR output contacts, 
failure of power to the DAR may be interpreted as a failure of 
one or more TDFs. Visual inspection of the DAR and TDF 
Status Indicator is required to clarify this situation. 

12. USE OF OTHER INTERFACES 

ERICO, Inc. DAR units are recommended for the interfacing of 
equipment to the TDF opto-coupler alarm output circuit. The 
direct connection of other equipment to the TDF opto-coupler 
alarm output circuit may not provide sufficient isolation or 
exceed the opto-coupler specifications. This may damage the 
TDF and/or the connected equipment. Warranty may be voided 
under such circumstances. However, the specifications for TDF 
alarm output has been provided for those who desire to use the 
TDF opto-coupler output directly. 

The TDF alarm opto-coupler output is available on terminals 3 

and 5. Terminal 3 is the positive and 5 is the negative side. 
This output is an open collector transistor output of the opto- 
coupler. When the opto-coupler is driven on, it should be 
arranged to have 2mA flowing through it. For use with 24Vdc 
circuits, a 12kn current limiting burden resistor is required. For 
use with 12Vdc circuits, a 5.61(f2 current limit resistor is 
required. For use with 5Vdc circuits, a 2.2kn current limit 
resistor is required. 

NOTE: In connecting to the TDF opto-coupler alarm output, do 
not reverse the +/- connections or exceed the maximum 
permissible ratings (30Vdc) as damage may occur. 
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ERIC DINLINE ALARM RELAY (DAR) 

INSTALLATION INSTRUCTIONS 

1. PREPARATION 

DANGER: Electrical shock or burn hazard. 
Installation of this device should only be made 
by qualified personnel. Failure to lockout 

electrical power during installation or maintenance can 
result in fatal electrocution or severe burns. Before 
making any connections be sure that power has been 
removed from all associated wiring, electrical panels, 
and other electrical equipment. 

V 

CAUTION NOTES: 
1. he installation of this device should follow all 

applicable electrical codes, such as the National 
Electrical Code. 

2. Check to make sure line voltage does not exceed 
DAR275V voltage ratings. 

3. Follow all instructions to ensure correct and safe 
operation. 

4. Do not attempt to open or tamper with the DAR in 
any way as this may compromise performance and 
will void warranty. No user serviceable parts are 
contained. 

2. INTRODUCTION 

Selected DSD, TDS & TDF DINLINE Surge Protection Devices 
include status monitoring circuits which provide visual status 
display of device capacity. They may also provide a low voltage 
opto-coupler alarm output circuit that can be connect to the 
DAR to provide potential free (Form C) change-over contacts,. 
The DAR alarm contacts may be used to provide output to 
external alarm systems or remote monitoring circuits. 

One DAR can be used per DSD/TDS/TDF opto-coupler alarm 
or up to 16 DSD opto-coupler alarms can be connected in 

series to the one DAR to provide a common output. It is 

recommended that the DAR be powered from the same power 
circuit that feeds the device(s) being monitored, however the 
DAR can be powered from other circuits. This allows for 
E. )le, one DAR unit to be connected to separate SPDs that 

otecting a three phase circuit. 

MODEL NUMBER 
DAR 275V 

Note. Depending upon the usage of the DAR output contacts, 
failure of power to the DAR may be interpreted as a failure of 
one or more of the SPDs being monitored. Visual inspection of 
the DAR and SPDs status displays would determine this. 

3. MOUNTING 

The DAR is designed to clip to 35mm (top hat) DIN rails 
(standard EN50022). Unless otherwise mechanically 
restrained, use horizontal DIN rails with the DAR module spring 
clips to the bottom and the label text the correct way up. 

NOTE: The DAR must be installed in an enclosure or panel 
that: 

prevents the DAR temperature from exceeding 

131°F (55°C) 

provides adequate electrical and safety protection 

prevents the ingress of moisture and water 

allows DAR status indicators to be inspected 

4. ELECTRICAL CONNECTION 

The interconnecting wiring should: 

be of size #10 to #14 AWG (2.5mm' to 6mm2) solid or 
stranded conductor. 

The wire insulation should be stripped back 5/16" (8mm). 

NOTE: Do not use greater than 9inlbs (1Nm) of torque 
when tightening the terminals. 

CONNECTION TO TELECOMMUNICATIONS NETWORKS 

The DAR is approved for use in Australia where the alarm 
contacts may be connected to private lines or building cabling 
associated with the telecommunications network. NO direct 
connection to the public switched network should be made. 
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DINLINE ALARM RELAY 

INSTALLATION INSTRUCTIONS 

5. INTERCONNECTION 

When connecting the DAR to a single opto-coupler output the + 

terminal of the SPD should connect to the + terminal on the 
DAR. The - terminal should connect to the -- terminal. 

DSD 2S/2T 

> To transient 
> protected 
> equipment 

PhN E 

0;mo-counter outpu 

DAR 

PhN+ - 

.; 
Voltage free contacts 

To remote alarm circuit 

+/- terminal connections are polarity sensitive. Do not reverse. 

When connecting the DAR to multiple opto-couplers the opto- 
couplers should be connected in series with + terminal of one 
connected to the - terminal of the next. The DAR + terminal 
should connect to + SPD terminal at one end of the series 
connection and the - DAR terminal connect to the - SPD 
terminal at the other end of the series connection. 

Up io IC cOnnectons per OAR rnoaule 

DAR 

Voltage free Contacts 

+/- terminal connections are polarity sensitive. Do not reverse. 

5. STATUS INDICATION 

Protection Operationtil ProteCtIon Alarm`" " Fault Mode 

DISPLAY 

Normal 

Fault 

Normal 

a CD-7 
Fault 

Normal operation 

Normal 

a 0,--1 
Fault 

0 
- - - - - - 

DSD in alarm mode or power Power to DAR removed ' 

to DSD has been removed Protection status unknown ; 

EXPLANATION Normal (green) indicator ON,Normal (green) indicator OFF Normal (green)indicator OFF 
Red indicator OFF Red indicator ON Red indicator OFF 
Relay is energised 'Relay is de-energised Relay is de-energised 
Power is supplied 'Power is supplied Power is OFF 

6. FUSING AND ISOLATION 

Overcurrent protection must be installed in the upstream circuit 
of the power supply to the DAR to provide protection to the unit 
itself and the wiring in case of fault conditions. 

The fuse rating should be based on the wiring size used to 
connect to the DAR Ph & N terminals. Australian regulations 
AS3000-1991, Table B2 specifies the following upstream 
protection for single phase circuits, unenclosed in air. 

Cable Size 

1.5mm2 

2.5mm2 

4mm2 

6mm2 

HRC Fuse or CB Rewirable Fuse 

16A 12A 

20A 16A 

25A 20A 

32A 25A 

Where overcurrent protection of the appropriate rating or 
smaller is already fitted in the upstream circuit, overcurrent 
protection at the DAR will not be required 

6. MAINTENANCE & TESTING 

Before removing a DAR unit from service, ensure thil 
power has been removed. Maintenance, testing ano 
replacement should only be undertaken by qualified personnel. 

Testing of a DAR unit which is connected to a fully functional 
DSD unit can be accomplished by removing power to the DSD 
only. The DAR Status indication and output contacts should 
alter from the Normal to Fault condition. 

Testing of the DAR unit alone may be accomplished by 
disconnecting the + / -connections to the unit. When power is 
applied the DAR "Fault" Status Indicator should be illuminated. 
By connecting the + / - terminals together, the "Normal" Status 
Indicator should be illuminated. The output contacts should 
alter to the appropriate state. 

7. USE OF OTHER INTERFACES 

Only DAR units are recommended for the interfacing of 
equipment to the DSD, TDS & TDF opto-coupler alarm output 
circuit(s). The direct connection of other equipment to these 
opto-coupler alarm outputs may not provide sufficient isolation 
or exceed the opto-coupler specifications. This may damage 
the SPD and/or the connected equipment. Warranty may be 
voided under such circumstances. 

NOTE: In connecting to the SPD opto-coupler alarm 
output(s), do not reverse the +/- connections as 'damage 
may occur. 
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MTR Level Control Relay Page I 

25 28 16 I 15 I 18 

Ll.J 0 Por -1 
air MULTITRODE. 

Liquid Level 
Control Relay 

Model MTR-2 
DELAY C r' S lands in Australia 

- 240VAC. 

Controls either one 
pump, alarm or 
solenoid. 

The MultiTrode MTR is a latching conductive liquid level relay. 

When connected to a MultiTrode probe, the MTR controls 
the activation and de-activation of pumps, alarms and other 
monitoring and control equipment. 

The relay senses the liquid via a safe extra-low voltage signal 

and latches. This state is maintained until the circuit is broken 

when the liquid passes the selected stop sensor. The relay 

then resets for the next operation. A single sensor may be 

used for alarms. 

The MTR relay offers many features found in several discrete 
devices such as latching and time delay relays. Normally all 

of these devices must be installed individually. MultiTrode's 
MTR includes all of these features in one compact case, 

simplifying installation and reducing labour costs. 

Use the MTR in any applications where level control is 

required, such as sumps, wells, bores, collection tanks, 

(fluent pits, drainage ponds, pump stations, reservoirs, 
,nd sullage pits. 

MULTITRODE. 

MULTITRODE. 

After many years of field 
use, the simplicity and 
reliability of these units 
is unquestionable. 

Safe, extra-low, sensing voltage: Ensures safety for 
operators and maintenance personnel . 

Charge or discharge: The modes of operation are 

selectable to either fill or empty a tank. 

Dip Switch Programmable: All settings are easily 

selected from the front panel. Fixed settings ensure 

repetition and accuracy. 

4 Sensitivities: Enable the relay to operate effectively 
in a wide range of conductive liquids. 

8 Activation Delays. Used for staggering multiple 
pump starts or to overcome premature activation due 

to wave action or turbulence. 

II LED Indication. Power On (green) and Relay 

Activation (red) via high intensity LED indicators. 

Battery Operation. As well as 24, 110, 240 
and 415VAC, the MTR Relay is also available 

in 10-30 VDC. 

Proven Reliability. The proven design of the relay 
ensures long-term reliability of the MultiTrode system. 

MI I.S. application Perfect for I.S. application when used 

with MTISB. 

DIN rail or screw mounting 

Low installed cost 

SAMPLE MTR APPLICATION 

Available in 
415VAC 
240VAC 
110VAC 
24VAC 

10-30VDC 
models 

More information and Datasheets on our complete range of products are available at www.multitrode.com 
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Page 2 I ILevel Control Relay 

SAMPLE MTR APPLICATION SAMPLE APPLICATION 

M U LT ITR 0 DE. 

Sw I &. 2 Sensitivity settings: 1 k, 4k, 20k, 80k 

Sw 3, 4 & 5 Activation delays: 

0, 2.5, 5, 10, 20, 40, 80, 160 sec - Sw 6 Mode settings: Charge & Discharge 

PHYSICAL DIMENSIONS 

45mm -41 

PRODUCT SPECIFICATIONS 

Mode of operation: 
MTR Charge/Discharge (Fill or Empty) 

Probe Inputs: 
Sensor inputs 

Sensor voltage 

Sensor current 

Sensitivity 

MTR : 2 / MTRA : 3 

10/12VAC Nominal 

0.8mA max. (per sensor) 

lk, 4k, 20k, 80k 

Relay Outputs: 
MTR relay output 

MTR Output delay 

Relay contact rating 

Relay contact life 

Terminal size 

2 contact sets :1 N/O 8 I C/0 

0, 2.5, 5,10, 20, 40, 80,160 sec 

250 VAC 

5A Resistive, 2A Inductive 

10° Operations 

2 x 2.5mm', #13 

Display LEDs: 

MTR 

Power On Pump Alarm 

Green Red 

Physical Product: 
Dimensions (mm) 

Mounting 

Enclosure 

12H x 45W x I I4D 

DIN Rail or 2 x M4 Screws #6 
Makrolon ( self extinguishing ) 

Power Supply: 

Supply Voltage AC 

Power Consumption 

Supply Voltage DC 

Power Consumption 

24, 110, 240, 4I5VAC* - 50/60Hz 

3.5 Watts max *(MTR only) 

12 or 24VDC, 

3 watts max 

Environmental Range: 

Centigrade 

Fahrenheit 

- 10' to +60°C 

+14' to +140 °F 

0 
N1653 

AVAILABLE MODELS Ordering Information & Example 

415v4t 

240v0( 

MTRI 

MTR2 

n/a 

MTRA2 
Model Voltage 

MTRA 110vg MTR3 MTRA3 

24vg MTR4 MTRA4 

24vDc MTR5 MTRA5 

12v1g 11TR6 MTRA(' This order code is for a 240VAC MTRA. 

All MultiTrode Products carry a two year warranty 

MultiTrode Pty Ltd Head Office 
130 Kingston Road, Underwood Qld 4119 

PO Box 2465, Logan City D.C. Qld 4114 

Ph:+61 7 3808 4011 Fax:+61 7 3808 0011 

sales@multitrode.com.au 

MUL'TITRODE: 
Sydney -Australia 
Tel:+61 2 9774 2433 

Fax:+61 2 9774 2566 

Melbourne - Australia 
Tel:+61 3 5978 6900 

Fax:+61 3 5978 6932 

MultiTrode Inc. - USA 

6560 East Rogers Circle, 

Boca Raton Fl 33487 

Tel:+1 561 994 8090 Fax:+1 561 994 6282 

E-mail: sales@multitrode.net 
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MTR-DC WIRING DIAGRAM IMPORTANT 
LOW ALARM RELAY SET IN CHARGE MODE. 
USE 125 AND #28. 

CONTROL OF THREE APPLIANCES IN A CHARGING SITUATION 
FOR HIGH OR LOW ALARMS ALWAYS CONNECT 

RELAY PROGRAM FUNCTIONS 

SWITCH NO 

SETTING 
1 2 

SENSITIVITY 
N 16 2I 8 RELAYS PROGRAMMED FOR 

MAY DIP STCH SETTDICS 
TO HI INPUT TERMINAL. 

- CHARGING Dyn, STANDS/ DUTY STANDRY ALARM Concentrated Acids, 
1 k Q Minerals, Alkolines Separate earthing of tank 

usually unnecessary 

- ALARM 
- 17,-.107,1 oclivaGon 1 

- 20k sensitivity 2 

pa 
E!Lli 
Eilli 
VII 
DA 
EZ1 

1 

2 
3 
4 

5 
6 

pa 
Ki.1 
Eat11 
Niall 
Cial I 

I 
2 
3 

4 
5 
6 

Ia 
ELI 
MA A 
EX/ [in 

NOTE: A SEPARATE SENSOR MUST BE USED 
FOR EACH PROBE INPUT. 

* UNDER NO CIRCUMSTANCES 
CONNECT HI OFCLO TERMINALS TOGETHER. 

OFF OFF 

3 
4 
5 
6 

OFF ON 
A 1 . im Acids,Alkolines, Diluted 
9-K L brine, Sea water 

CHOSEN PUMP STOP 
I 7_.- 

TERMINAL 
STRIP 

STANDBY LOW 

ON OFF 
rl (--N Sul loge,Sewage effluent 

2 u k Town water 
-P,:-÷: PUMP ALARM 

CONTROL CONTROL CONTROL 
SET POINT(S) 

PUMP 

- 2 

I 1 I 1 1 1 

ON ON 
Low conductive liquids, 

8 0 k 0 Purified water CHOSEN DUTY 
START SET POINT 

4 

5 

- 6 
R0 R0 

11. 
R0 :0 RI RQ [4: (40 [a R;) RC MO :A R0 3 4 5 DELAY ON ACTIVATION 

OFF OFF OFF Zero Seconds 
KIMIIIIIMINI 07 
1:7. muillTRODE 

I 

I 

MilnilitilliTililil ov InaiPtilLIM111:1 , ow ,,,,, 
Level 

Rslay 

,,,,, 

OFF OFF ON 

OFF ON OFF 

2.5 Seconds 

5 Seconds 

CHOSEN STANDBY PUMP 
START SET POINT 

8 

2 

3 
4 

5 

. DUTY OFF I NI /.171.1i1Wea (, 
19 DUTY ON 
(.3 
Voi 
Po] 
Pia STANDBY ON 

WM A 

§1,111. 

Dew, a 

gefilTC" 

, 1.14J10 LOKI 
Coned Reny 

Mond MIR-3 

.g6 
Lisfid Level sclei A 

CLS.A. 
ao, e 

Wes` 

1 Lkmin 
7, Ccetrd ' ii." 

CHOSEN LOW ALARM 
SET POINT 

10 } 
spi A 

EILA. 
CCLAY n wirsi 

1 

1 Coned Relay 

uodw 149..5 
OFF ON ON 10 Seconds 

I 

MULTI TROOE 
MULTI SENSORED PROBE 

PROBE MULTI 
CORE CABLE 

7 
ON OFF OFF 20 Seconds : 24VDC 

: 
24VDC 

8 

9 

I 3 

NI LOW ALARM 
1011:11I43.2=1 IIMEMIINCIENNEI IINIIIIIIMINIIMI 

ON OFF ON 40 Seconds 
0 ( 1 

I 

(ter) D.0 C:0 DI 
mmmmmmmmmmmm 

DO E:0 DI DO R.0 m=m______ D2 D: 00 - ON ON OFF 80 Seconds 
SELECT 

[EWER LEVELS ON ON ON 160 Seconds 1Mft VI I 1 it 1 I I -I 11- 
___ 

POWER 
1 - POWER 

I I 
10 SENSOR MULTITRODE PROBE CONNECTED TO 3 MN RELAYS SET IN CHARGING MODE 
RELAY DUTY CONNECTED FOR ACTIVATION AT SENSOR /4 DEACTIVATION AT II 
RELAY STANDBY CONNECTED FOR ACTNATION AT SENSOR IS DEACTIVATION AT 12 

= POWER = 6 MODE 

SUPPLY SUPPLY SUPPLY OFF Discharge 
RELAY ALARM CONNECTED FOR SINGLE POINT ACTIVATION AT SENSOR , /10 ON Charge 

FIGURE-4 WARNING: Always separate probe cables from power wiring MTR DIMENSIONS IN mm. 
ON-OFF CONTROL IN A CHARGING SITUATION SINGLE POINT OPERATION IN A CHARGING 

RELAY 

RELAYS PROGRAMLIMED FOR 
-Charging 
-Instant activation 
-20k Ohm sensitivity 

SITUATION 
DIP SWITCH 

114.0 
RELAY DIP 

RELAYS PROCRAMMMED FOR 
1 

-Charging 2 

-Instant activation 3 
-20k Ohm Sensitivity 4 

5 

SWITCH 

DA 
Mill 
Eill 
Kai 
1211 
Mll 

SETTINGS 
I 

2 
3 
4 
5 
6 

If in 
Ea 
Ca [la 
KU 
ti2 

SETTINGS 

0 6.0 

Separate earthing of 
la nk usually unnecessary 

6 
QU M 
PUMP 

CHOSEN PUMP STOP 
SET POINT 

ii 

111 

II 

- 

I 

-s 
i - 6 : 7 

I 

10 

PIMP 
OONTROLS 

Separate 

CONTROL 

northing of 
lank usually unnecessary I I 

1R4( 

II 

4.01R *ft *11 - PROBE MULTI 
CORE CABLE Cft :,) (44 N Eg (4-2 

ALARM 

45.0 -.-1 

Plint111114111111I41 
Ow 

TERMINAL 
STRIP 

I 

14:111:11111111114 mr. 
EOM 
DELAY II 

IAA MODE 

i LiCOnitraLtlay 

Mold MTR -6 

I 

0 IF. 
'fa% 

.. . 

Leni 
Relay 

MTR-3 

i 

I atilt 
NT 
V.1 

N1 
ViJ 
it4 ' 

i 1164 

OFF 

sc.& A 

OCLAY a 

Kg' 

WI'JITROOE 
1 Uteri! 
1 Centrol 

Medi 

LOv 
SET POINT 

6D.0 74.0 ilO : IECIUMI 
CHOSEN PUMP START --r----11 1 

MULTITRODE SINGLE 
SENSORED PROBE 

1101291144311111.5 
SET POINT 

I ../ 24VDC 

R 0 (4-0 
D-0 R2 R.0 MULTITRODE 

MULTI SENSORED PROBE 

101C11143121121 
1 

I'Ai 
PR oN Limic-ii, 

1 

SELECT 
DESIRED LEVELS 

35.0 
I I 

- POWER 
A.IPPLY -L = POWER 

SUPPLY PH (07) 3808-4011 
FAX (07) 3808-0011 

FOR MULTITRODE PTY LTD. 
10 SENSOR MULTITRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN CHARGING MODE 
RELAY CONNECTED FOR ACTIVATION AT SENSOR #10' 
DEACTIVATED AT SENSOR p7 

FIGURE -5 

1 SINGLE SENSORED PROBE CONNECTED TO SINGLE 
MTR RELAY IN CHARGING MODE. ACTIVATION AND 
DEACTIVATION AT SAME POINT. 

FIGURE-6 

TITLE MTR-DC WIRING DIAGRAMS 1 OF 2 

MULTI TRODE 
DESIGNED 8Y REV. 2.3_ISCALE NTS 
CHECKED CHRIS EATON DATE FEB 99 
DRAWN BY JAN PARKINSON DRAWING # 9793 

Designed & manufactured By MULTITRODE Pty. Ltd. BRISBANE, AUSTRALIA 
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13 2S 

N 16 28 

Separate earthing of tank 
usually unnecessary 

CHOSEN HIGH ALARM 
SET POINT 

CHOSEN STANDBY PUMP 
START SET POINT 

CHOSEN DUTY PUMP 
START SET POINT 

CHOSEN PUMP STOP 
SET POINT(S) 

MTR-DC WIRING DIAGRAM 
CONTROL OF THREE APPLIANCES IN A DISCHARGING SITUATION 

RELAY DP WEN SETTIKS 

RELAYS PROGRAMMED FOR DUTY 

-DISCHARGING .C6.1.11. STANORY I 
-instont octivetion 2 
-20k Ohm sensitivity 3 

5 
Eta 

RTANDRY 
Ea 

32 CAA Eii 
gCail (tail 
6 LiA 

DUTY 
PUMP 

CONTROLS 

2 

5 
a 

STANDBY 
PUMP 

CONTROL 

ALARM 

Clil 

FiiCARII 

CAA 
Elba 

IMPORTANT 
LOW ALARM RELAY SET IN CHARGE 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. 

HIGH 
ALARM 

CONTROL 

.U11[:.!) D'OlD4L) 
TERMINAL 

STRIP 

I 401 

MULTITRODE 
MULTI SENSORED PROBE 

PROBE MULTI 
CORE CABLE 

P44114111111111114 114161:11111F1111:1 

101011114311021 

SELECT 
DESIRED LEVELS 

10 SENSOR MULTITRODE CONNECTED TO 3 MTR RELAYS SET IN DISCHARGING MODE 
RELAY DUTY CONNECTED FOR ACTIVATION AT SENSOR /8 DEACTIVATION AT #10 
RELAY STANDBY CONNECTED FOR ACTIVATION AT SENSOR /6 DEACTIVATION AT /10 
RELAY NABLCONNECTED FOR SINGLE POINT AT SENSOR 01 

FIGURE-1 

= POWER 
SUPPLY 

".= POWER 
SUPPLY 

WARNING: Always seporote probe cables from power wiring 

I - POWER 
SUPPLY 

RELAY PROGRAM FUNCTIONS 

SWITCH No 
SETTING 
1 2 

SENSITIVITY 

OFF OFF 1 k 
Concentrated Acids, 
Minerals, Alkolines 

OFF ON 4k (-2 
Acids,Alkolines, Diluted 
brine,Seo water 

ON OFF 
Sulloge,Se wag e effluent 20k Town water 

ON ON 80k0 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 DISCHARGING SITUATION 

CHOSEN PUMP START 
SET POINT 

CHOSEN PUMP STOP 
SET POINT 

- 

- 2 

- 4 

- 5 

- 6 

7 

- 

- 9 

10 

\. 
I j 

MULTITROOE 
MULTI SENSORED PROBE 

RELAY DIP SWITCH SETTINGS 

RELAYS PROGRAMMED FOR 
-19;tcharqing 
-Instant activation 
-20k Ohm sensitivity 

1 

2 
3 

5 
6 

CAA 

PIMP 

Seponste earthing of CCNTRaS 
Lank usually unnecessary - PROBE MULTI 
CORE CABLE 

3 

TERMINAL 
STRIP 

IPA 

(..1 
('.1 

1'4 

SELECT 
DESIRED LEVELS 

10 SENSOR MULTITRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN DISCHARGING MODE 
RELAY CONNECTED FOR ACTIVATION AT SENSOR /7 
DEACTIVATED AT SENSOR #9 

FIGURE -2 

ININIC4* 
11.= 

II I 
0111161131101115 

INFI=M 

WIERTROX 

PA. Uwki Level 
k Opera asiay 

OW, s Reda 017-5 

giNsE. : 

II 

=is) CI_O Ll:LRO _EA 

= - POWER 
SUPPLY 

SINGLE POINT OPERATION FOR DISCHARGING 

RELAY OP SWITCH SETTINGS 

HIGH ALARM 
SET POINT 

MULTITROOE SINGLE 
SENSORED PROBE 

RELAYS PROGRAMMED FOR 
-Discharging 
-Infant octivation 
-20k Ohm sensitivity 

Separate earthing 
al tank usually 
al tank 

CSNIROS 

Mum 

CJA 

Lai 
811A 

ItIR:)1[0)1DOID:,) 

O. 
MUL111ROOE 

WM UquM Lkoel EM. Coaral Rasy 

111411: NICIE111:1 

Deur II Road SITR-5 

PAW *mum 

1771 
1 SINGLE SENSORED PROBE CONNECTED TO SINGLE 
MTR RELAY IN DISCHARGING MODE. ACTIVATION AND 
DEACTIVATION AT SAME POINT. 

FIGURE-3 

POWER 
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 

T05 OPERATIONS 

12VDC +/- 20% 2.5W (MTR-6) 
OR 24VDC +/- 20R 2.5W (MTR -5 

H74 X W45 X D114 

2 X 2.5mm2 

GREEN - POWER ON 
REO - ACTIVATION 

MOUNTING ARRANGEMENT DIN RAIL OR 2X4mm SCREWS 

SENSITIVITY (OHMS) 

MODE 

DELAYS (SECS) 

SELECTABLE VIA SWITCHES 
1K, 4K, 20K, BOK 

SELECTABLE VIA SWITCHES 
CHARGE/DISCHARGE 

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 OF 2 

MULTI TRODE 
DESIGNED BY 
CHECKED C. EATON 

REV. 2.32VGALE NTS 
DATE F B 99 
DRAWING k 979 

Designed & Monufactured By MULTITRODE Pty. Ltd. BRISBANE, AUSTRALIA 
DRAWN BY JAN PARKINSON 

Li 

Ir 
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T1 RA SIF ER. SWITCHES 
ROUTINE TEST SHEET 

C; UMO ME 2-VA PROJECT: 
SIC - SECTION: 

:COMER ORDER No: a 1 CIRCUIT DESIGNATION: 

Date: / WORK ORDER No: (( 

i VERIFICATION OF OPTIONS AND SETTINGS. Tick or Fill In Rating and/or Setting of Option 

fitted. 

LEFT HAND MCCB NORMAL ' (EMERGENCY ) (Tick applicable) 

MCCB SERIAL No: CI I-4g 31 C- MOTOR OPERATOR SERIAL No: (-)L-1 I.3 9 
No. of POLES: ?) SETTINGS:- THERMAL MAGNETIC 

ELECTRONIC Settings:- In It_Ti 12 T2 lit Off/On IP IG TG 13 

MCCB CATALOGUE TYPE:- X. S 6,3c, (.1K-) ;(' 
RIGHT HAND MCCB 
MCCB SERIAL No: 'C..) Lig MOTOR OPERATOR SERIAL No: 0 

c-3 

No. of POLES: SETTINGS:- THERMAL MAGNETIC (z.1-10 

ELECTRONIC Settings:- In I i Ti I2 T2 12t Off/On Ip TP 'to To 13 

6 MCCB CATALOGUE TYPE:- 

MANUAL TRANSFER SWITCH 
OPTIONS 
1. Alarm Switches 
2. Auxiliary Contacts 
3. Common Lib-ad Side Bus bars` 
4. Variable Depth Handles (XFHA Type) 
5. Breaker Mounted Handles (XFG Type) 
6. Other 

Tick Item Checked 

Qty / MCCI3 
Qty / MCCB 

I 1 

I I 

(BASIC TRANSFER SWITCH' 
OPTIONS 
1. Alarm Switches 

'Additional Auxiliary Contacts (1 Standard) 
Common Load Side Bus bars 

(4)Spe,cial Control Voltage AC/De 
-S. Status Indicator Lights (supplied loose) 

6. Other- 

Tick Item Checked 

Qty 
Qty 

/ MCCB 
/ MCCB Pr-) k3c4(4') 

-1-Ct) V '&(--) Hz. 

ENCLOSED TRANSFER SWITCH 
Equipment mounted in Enclosure Type: 
Confirm any Special Requirements: 

2. FUNCTIONAL TESTS 

MANUAL TRANS.If ER SW1TCII 

Check manual operation of each Circuit Breaker. 
Check operation of cacti accessory fitted to Circuit Breaker. 
Check Mechanical Interlock by attempting to close Circuit Breaker while opposite is closed. 

dI 
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FUNCTIONAL TESTS cont; 

BASIC TRANSFER SWITCH 

Check Electric operation of each Circuit Breaker. 
Check operation of each accessory fitted to Circuit Breaker. 
Check Electrical Interlocking by attempting to close Circuit Breaker while opposite is closed. 
Check Mechanical Interlock by attempting to close Circuit Breaker while opposite is closed. 

3. DIELECTRIC TEST 

Test Voltage - 2000V AC between all Terminals as follows for I second: 
Terminal to Terminal. 
Terminal to Earth. 
Left MCCB to Right MCCB. 

TESTED BY:- DATE: /1-1 / /2- Or 

Form No. 10001 1SSUC 01 \0 -1 
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3. DOTTED LIMES INDICATE LOCIC; 
4.: CONTROL SCHEME SHOWN WITH THE CONTACTS OPEN; 
5.. V, TERMINALS ON B. T. S.; 
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SELECTOR SWITCH CAN BE REPLACED WITH N/O CONTACTS FROLl RELAYS OR CONTACTORS; 
8. TERMINALS FOR R"HS .MCCB & MOTOR ARE 'BLUE' COLOUR. 
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INSTRUCTION TYPE XMC SPRING CHARGING MOTOR OPERATOR 

The Type XMC Spring Charging Motor Operator uses a combination of an electric motor and a 

closing spring as mechanical operating power for electrical ON-OFF(RESET) control of a circuit 
breaker. The ON operation is achieved by a release of the energy stored in the compressed closing 
spring and transmitting this energy to the breaker handle via the operating mechanism. 
The OFF operation is achieved by rotation of the motor, which operates the breaker handle via the 
ratchet mechanism and operating mechanism. Operation of the motor also charges (compresses) the 
closing spring to make it ready for next operation. 

(1) Manual handle 
0 Manual handle socket 
C) Trip button(Red-coloured) 
® ON-OFF indicator 
0 ON button(PUSH TO ON) 
© Lock plate 
12) Wing screw to hold 

manual handle in place 
® position adjust screw 

Fig. 1. General view 
of motor operator. 

I . MOUNTING AND REMOVAL OF TYPE XMC MOTOR OPERATOR 
XMC is mounted on breaker in the shipment made. 
*For applicable 800A and smaller frame breakers, remove the XMC from breaker once (see )j 

Removal Procedure), and install the breaker in a swithboard, then mount the XMC on it (see 2 
Mounting Procedure), because it is unable to install the breaker with XMC. 

For applicable 1000A and larger frame breakers, install the breaker with XMC. 

® Position adjust screw 
O Locknut 
© Mounting screw, hex head, 

M5, 4 pcs 
Mounting base 

© Handle catch 
Guide 
(Provided only for 
applicable breakers 
of 400A frame and 250A 
frame) 

(13) Control circuit terminals 

Fig. 2. Mounting 
(The sketch shows the case of 
applicable breakers of 400A 
frame and 250A frame) 

The screws associated with motor-operator mounting and removal are color-coded RED for 
positive identification. Do not loosen any other screws. 
When holding the type XMC motor' operator (hereafter referred to as the "XMC"), keep 
your fingers away from the rear surface, particularly from the handle catch area, or an 
accidental release of the charged closing spring may injure your hand. 

CO Removal Procedure (see Fig.2) 
CAUTION: DO NOT MAKE REMOVAL UNDER LIVE CONDITION. ALWAYS DE-ENERGIZE BOTH 

MAIN AND CONTROL CIRCUITS BEFORE REMOVAL. 

1) Put the XMC to OFF position. 

2) When the external wiring is connected to the control circuit terminal, remove the external wiring 8. 
For auto reset option, separate the connectors (one from the breaker inside and the other from 
the XMC control circuit terminals). 

3) Remove the four mounting serews 03 which are color-coded RED. 

4) Loosen the locknut 9, and turn the position adjust screws counter-clockwise until there 
develops a gap between the screw end and XMC. 

5) Pull the XMC straightly toward you. Keep away your fingers from the XMC rear handle catch 
area, or an accidental release of the charged closing spring may injure your hand. 

6) Place the XMC with its front surface up on a firm surface, such as on a work bench, hold the 
XMC firm by one hand. then push the ON button to release the charged closing spring. 

[23 Mounting Procedure (see Fig. 2) 

1) Put both XMC and breaker toOFF position. 
NOTE: When the breaker cannot be turned OFF due to a built-in undervoltage trip, adjust the 

position of the XMC handle catch ® as follows: 
',Place the XMC so that its rear (which faces the breaker) is visible, and make OFF operation per 

1-2 of it II. Operating instructions until the handle catch gap center agrees with the red-arrow 
marked on the rear (see Fig. 3). Do not forget to complete the OFF operation after XMC has been 
installed. 

2) Place the XMC over the breaker so that the handle 
catch holds the breaker handle between its fin- 
gers, and tighten the position adjust screw s until 
the four corner mounting holes agree with the 
counterpart holes. In the case of applicable 
breakers of 400A frame and 225A frame, ensure 

- . that the guide enters into the slot in the XMC 
to hold the XMC. 

3) With the XMC properly positioned as above, 
secure the XMC in position by the four mounting 
screws ©, and tighten the locknut 0 to lock the 
position adjust screw 0. 

4) There are connector-terminated leads coming out 
from the side of the breaker and from the XMC 
control terminals for auto reset option, and couple 
them together. 

5) With the XMC mounted and secured, perform ON- 
OFF operations and tripping operation 2 or 3 times 
respectively to insure normal functioning. When 
the breaker has an undervoltage trip (UVT) built in, 
apply the rated voltage to the UVT before attempt- 
ing ON-OFF operations and tripping operations. 

Red-Arrow 
Mark 

Fig. 3. Back view 
(The sketch shows the case of 
applicable breakers of 400A frame 
and 250A frame) 

II . OPERATING INSTRUCTIONS 

Manual Operations (see Fig. 1) 

1-1 ON Operation 
The closing spring is charged when the XMC is in OFF position (XMC ON-OFF indicator shows 
OFF). 
Pushing the ON button (PUSH TO ON) mechanically releases the charged closing spring, 
which, in turn, closes the breaker. 

NOTE: The ON button is provided with a clear cover to prevent the accidental operation. 
To push it, loosen the fixing screw and open the cover. 

1-2 OFF Operation (Spring Charging) 
The manual handle for OFF operation is stored on top of the XMC and held in place by the wing 
screw. Loosen the wing screw C) and remove the manual handle Q, then set it into the manual 
handle socket C). Pumping this handle (up and down strokes) about 30 cycles turns OFF the 
breaker and, at the same time, charges the closing spring. 

NOTE: Be sure to return the manual handle to its storage position and secure it in place by the 
wing screw after use. 

Completion of Spring Charging and OFF indication 

An additional manual-handle pumping of several cycles is necessary to completely charge the 
closing spring after the breaker is actually turned OFF, 
By handle pumping for OFF operation, the lettering "OFF" in the ON-OFF indicator window 
moves up past its normal position and then returns to the normal position. After confirming this, 
give additional pumping of 2 or 3 cycles to completely charge the closing spring. 
XMC, when in OFF position, keeps the breaker handle in its RESET position. 

1-3 RESET Operation 
Perform the OFF operation to reset the tripped breaker. 

1-4 Emergency OFF (TRIP) Operation 
To manually turn OFF the breaker in urgency or emergency, press the trip button (red-coloured) 

2 Electrical Operations (see Control circuit For A.C. in Fig. 4) 

2-1 ON Operation 
In OFF position (ON-OFF indicator shows OFF), the closing spring is charged. Closing the ON 
control switch (CS1) energizes the latch release coil (LRC, which, in turn, release the closing 
spring. 
This turns ON the breaker via the breaker-handle operating mechanism. 
When the spring is released, the limit switch (LS1) opens to de-energize the LRC. 

2-2 OFF Operation (Spring Charging) 
Closing the OFF/RESET control switch (CS2) energizes the control relay (Ry2), which self-seals 
and energizes the motor (M). The motor turns OFF the breaker as well as charging the closing 
spring. When the spring is completely charged, the limit switch (LS3) opens to de-energize 
both M and Ry2. 

2-3 RESET Operations 
To reset the tripped breaker, close the OFF/RESET control switch (CS2). 
Operation is the same as in OFF operation 

2-4 Automatic Resetting 
By connecting one of the auxiliary 6-switches of the breaker to the XMC terminals C and D, the 
tripped breaker automatically turns on the motor (M). As a result, XMC makes an OFF (RESET) 

operation to reset the breaker and to charge the closing spring. 

For A.C. 

Fig. 4. Control circuit diagrm 

1101111111. 
snm 

IICUI-111-. 

112 

rmin 
1 corm 

Ctr_ 

: 
(ristd;F 

A.C. Source 

M: Motor 

LRC: Latch release coil 

LS: Limit switch 

Fly: Control relay 

CS: Control switch 

For D.C. 

1101111-111'4- LS3 

mro 

:11,1"_i 

82 a3 

adrni 
RAI 
81111 

Q3) 

ISO ° 
6P q) 

t17:) I a. 

D.C. Source Source 

[X Lock-in-OFF Feature 
XMC may be padlocked in OFF position. Put XMC in OFF position, pull out the lock plate®, pass 
the shackle of a padlock through the slot in the lock plate, and lock the padlock. Under this 
condition , no ON operation is possible either manually or electrically. 
To push the lock plate back into home, lift it a little 

and disengage it from the XMC front cover. 
The lock plate cannot be pulled out when XMC is in 

ON position. 
The lock plate can accept up to three padlocks. See 

Fig. 5 for acceptable shackle diameter. 

4J Cautionary Information 
1) Supply the control power voltage within an accept- 

able operating voltage range for electrical opera- 
tions. The acceptable operating voltage range is 85 
to 110% of the nameplate voltage if AC, and 75 to 
110% if DC. 

2) The dielectric withstand voltage of XMC is 1500V 
AC for one minute between the control circuit 
terminals together terminal E. (500V AC for one 
minute for 24V DC use) 

3) The ON-OFF indicator shows the ON and OFF positions of XMC, and does not directly indicate 
the ON or OFF condition of the breaker. For example, the indicator will continue to show ON 
even if the breaker is tripped. 

4) When the breaker is tripped by its long time delay element, it takes several minutes for the 
element(thermal-magnetic trip) to return to its normal position. (This time length varies depend- 
ing on the breaker rated current and the magnitude of overcurrent.) Allow 5 to 10 minutes when 
attempting an ON operation after tripping. 

Fig. 5. Padlocking XMC in OFF position 

TERASAKI ELECTRIC CO., LTD. 

KRB-5152b/ysAso732-B1 
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Ecat Product Listing Page 1 of 1 

NHip Item Info 
NHP E-Cat online website 

Tuesday, May 10, 2005 3:04:53 PM 

User: skerr 

© 
Catalogue Number: 

XS630CJ 630 3P 

Description: 

MCCB 45KA 630A 3P 

List Price $ (Not including GST): 

1988 

Unit of Measure: 

EA 

Price Schedule: 

T2 

Circuit breakers-Moulded Case (MCCB) 
800 amp frame Thermal magnetic 

Current rating 
630 

Number of poles 
3 

kA rating 
45 

Features 
Economical CJ series thermal magnetic 630A MCCB 
Contact Status indication 
Adjustable thermal and magnetic trips 
Adjustment range 63% - 100% of rated current 
Chassis systems available 
Coordinated with Sprecher and Schuh contactors 
Insulation Voltage 690Vac 
Standards AS3947-2 
Wide accessory range available 
Cascade and selectivity applications 
3 and 4 pole models 

Benefits 
Easy visual identification of contacts position for safety 
Current adjustment can be made to tailor breaker to a specific protection level 
Reliable and flexible 
World wide availablility 
Can be installed in Cascade & Selectivity applications 
to enable protection electrical systems, thereby saving costs. 

Copyright NHP Electrical Engineering Product. Pty. Lid. All prices are exclusive of GST. 

https://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvalue1=XS630C... 10/05/2005 
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Ecat Product Listing 

NHFI Item Info 

Page 1 of 1 

NHP E-Cat online website 

Tuesday, May 10, 2005 3:05:58 PM 

User: skerr 

TERASAKI 
Catalogue Number: 

XS630NN 3P 

Description: 

MCCB 3P NON AUTO 

List Price $ (Not including GST): 

1840 

Unit of Measure: 

EA 

Price Schedule: 

T2 

Circuit breakers-Moulded Case (MCCB) 
800 amp frame Thermal magnetic 

Current rating 
630 

Number of poles 
3 

kA rating 
9.6kA for 0.3 sec 

Features 
Tembreak XS630NN 3 pole 630A Non - Auto standard series current limiting thermal magnetic type circuit breaker. 
Note: Loadbreak isolating switch only - no protection. 
Standards: AS 2184, AS 3858. 
Certificate of suitability: CS 900132V. 

Benefits 
Tembreak 'Non - Auto' circuit breakers are used primarily in distribution boards as isolating switches. 
The Non - Auto model is identical in appearance to the standard breaker. This feature offers uniformity in appearance in the design of 

distribution boards. 

Copyright NHP Electrical Engineering Products Pty. Ltd. All prices are exclusive of GST. 

https://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvalue1=XS630N... 10/05/2005 
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Ecat Product Listing Page 1 of 2 

NHFI Item Info 
NHP E-Cat online website 

Friday, June 18, 2004 1:49:59 PM 

User: Not logged in 

Stromberg 
Catalogue Number: 

OETL 630K3 

Description: 

SWITCH LOAD,3P 630A 

List Price $ (Not including GST): 

8 
Unit of Measure: 

EA 

Price Schedule: 

B2 

Load-break switches 
Base mount 

Current AC21 

630 

Current AC23 
630 

Power AC23 
315 

No. of poles 
3 

Handle pos. 
Outboard 

Switch style 
Standard 

Features 

o 
Compact modular design to IEC and Aus. Standards 

o High short-circuit rating 
o Made from track-resistant materials 
o Strong black plastic operating handle to IP65 
o Door interlocked in ON position 
o Positive switch position indication ON-OFF /1-0 
o Adjustable shaft length 
o Up to 3 padlocks can be fitted in Off position 
o Visible contacts through removable windows 
o Facility to add multiple positive break aux. switches 
o Keyhole mounting holes 
o Terminal bolt kits included 
o Availability to fit many different accessories, eg.Change-over mechanisms.mechanical and electrical interlocks, parallel operation and 
motor operation 

Benefits 
o Proven reliable performance under the most arduous of operating conditions 
o Minimum space requirements 
o Dust and hose proof at handle sealing 
o Designed for maximum operator safety 
o Contacts can be seen to be open and secured with padlocks by up to 3 different trades people for maximum safety. 
o Simple and flexible mounting and connecting facilities 
o Easily adapted to suit different cubicle depths 
o Adequate provision of remote status indication 
o Can be adapted for many special applications including remote control 

Ordering Information 

hap ://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvaluel=0ETL%2... 18/06/2004 
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Ecat Product Listing Page 1 of 1 

NHI:i Item Info 
NHP E-Cat online website 

Tuesday, May 10, 2005 11:41:07 AM 

User: skerr 

COMPACT 
FUSES Catalogue Number: 

NC100 FW 

Description: 

FITTING FUSE 100A COMPACT FM/ 

List Price $ (Not including GST): 

72.5 

Unit of Measure: 

EA 

Price Schedule: 

B2 

Fuses 
Fuse holders (BS88) 

Current rating 
100 

Connection type 
Front 

Features 
New 'Compact' fuse holder 100Amp, front wiring, to suit type BS bolt in fuses. 
Fuse links to suit - type NOS, NTIA, NTIS. 
Complies with BS88. 
Carrier and base moulding manufactured from high quality thermosetting material, finished in black. 
200A rated version also available. 
Rear stud / front wiring (SFW) versions also available. 

Benefits 
New compact size. 
Smaller dimensions. 
Saves panel space. 
Each fuse fitting is fully shrouded to prevent accidental contact with live parts when inserting or withdrawing a carrier, and once a 

fuse carrier has been completely removed. 

Copyright NHP Electrical Engineering Products Pty. Ltd. All prices are exclusive of GST. 

https://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvalue1=NC100... 10/05/2005 
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Ecat Product Listing Page 1 of 1 

Item Info 
NHP E-Cat online website 

Tuesday, May 10, 2005 11:39:57 AM 

User: skerr 

NHpCOMPACT 
FUSES Catalogue Number: 

NTIS 63M80 

Description: 

FUSE M/START 63M80 

List Price $ (Not including GST): 

24.5 

Unit of Measure: 

EA 

Price Schedule: 

B2 

Fuses 
Fuse Links BS type 

Current rating 
63m80 

Tag type 
A3 

Features 
HRC cartridge fuse-link rated at 63M80Amp. 
M denotes motor starting type. 
Bolted pattern - offset tags. 
Tested to 80kA @ 415V AC. 
ASTA certified to BS88: Part 2, 1988. 
Complies with IEC 269 Parts 1 & 2. 

BS88 Ref.. A3. 

Benefits 
Compact fuses BS type offer: Superior short circuit protection, Low watts loss, Reduced dimensions. 
Complies with BS88. 
Ratings from 2 to 1250Amps. 

Ordering Information 
Use accessory item 100FMLK in conjunction with any fuse holder rated above 63 amps. 

Copyright NHP Electrical Engineering Products Pty. Ltd. All prices are exclusive of GST. 
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TERASAK1 
Catalogue Number: 

DTCB6306C 

Description: 

MCB 6KA 3P 6A C CURVE DIN 

List Price $ (Not including GST): 

Unit of Measure: 

EA 

Price Schedule: 

T1 

Circuit breakers-miniature 
MCB DIN 6 kA 

Current rating 
6A 

Number of poles 
3 Pole 

Curve type 
C Curve 

Copyright NHP Electricet Engineering Products Pty. Ltd. All prices are exclusive of GST. 
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TERASAKI Catalogue Number: 

DTCB6106C 

Description: 

MCB 6KA 1P 6A C CURVE DIN 

List Price $ (Not including GST): 

28 

Unit of Measure: 

EA 

Price Schedule: 

T1 

Circuit breakers-miniature 
MCB DIN 6 kA 

Current rating 
6A 

Number of poles 
1 Pole 

Curve type 
C Curve 

Features 
6kA, 10kA & 15kA short circuit breaking capacities available 
50kA and 65kA fuse backup 
On and Off indication with colour coding 
Handle can be sealed and locked in "on" or "off' position 
High speed operation and rapid arc quenching 
Consistant line and load terminal height for Din-T 6, 10 & 15 MCB's 
IP20 finger protection 
35mm2 capacity terminals 
Wide range of accessories 
Conformity to Australian and International standards 
Versatility in mounting, distribution boards, switchgear panels and consumer units 
High selectivity figures 
Information clearly labeled on front of breaker 

Benefits 
Elimates confusion regarding the operating state of the MCB 
Increased protection as contacts open through overload or short circuit even when handle is sealed in the "on" position 
Saves cost, allows for a fuseless system and confines power outages to the effected circuit preventing wide spread loss of power 
Can fit larger cables 
Provides greater flexibilty of use 
Security on conformitiy 
Special data very accessible 

Ordering Information 
The LINE side is the "OFF" (bottom) side of the MCB. 
Module width = 18mm 
Suits CD style chassis 
Suitable for use with the DSRCM range of add-on RCD 
modules. 
Din-T6 MCBs are compatable with the ICL & IBC range 
of buscomb. 

Copyright NHP ElectriI Engineering Products Pty. Ltd. All prices are exclusive of GST. 
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ramip. COMPACT 
FUSES 

Catalogue Number: 

NV20 FW 

Description: 

FITTING FUSE 20A CLIPIN F/VV 

List Price $ (Not including GST): 

12.9 

Unit of Measure: 

EA 

Price Schedule: 

B2 

Fuses 
Fuse holders (BS88) 

Current rating 
20 

Connection type 
Front 

Features 
Fuse holder 20Amp, front wiring, to suit BS type clip-in fuses. 
Fuse link to suit - type NNS. 
Complies with BS88. 
Other ratings_available - from 20 to 200A. 
Carrier and base moulding manufactured from high quality thermosetting material, finished in black. 

Benefits 
Each fuse fitting is fully shrouded to prevent accidental contact with live parts when inserting or withdrawing a carrier, and once a 

fuse carrier has been completely removed. 

Copyright NHP Electrical Engineering Product. Pty. Ltd. All prices are exclusive of GST. 
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COMPACT 
FUSES 

Catalogue Number: 

NNS 6 

Description: 

FUSE 6A 

List Price $ (Not including GST): 

5.6 

Unit of Measure: 

EA 

Price Schedule: 

B2 

Fuses 
Fuse Links BS type 

Current rating 
6 

Tag type 
Fl 

Features 
HRC cartridge fuse-link rated at 6Amp. 
Clip-in pattern - offset tags. 
Tested to 80kA @ 415V AC. 
ASTA certified to BS88: Part 2, 1988. 
Complies with IEC 269 Parts 1 & 2. 

co BS88 Ref.. F1. 

Benefits 
Compact fuses BS type offer: 
Superior short circuit protection, 
Low watts loss, 
Reduced dimensions, 
Complies with BS88, 
Ratings from 2 to 1250Amps. 

Copyright NHP Electrical Engineering Products Pty. Ltd. All prices are exclusive of GST. 
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() TE 
Catalogue Number: 

XS125NJ 125 3P 

Description: 

MCCB 30KA 125A 3P 

List Price $ (Not including GST): 

555 

Unit of Measure: 

EA 

Price Schedule: 

T2 

Circuit breakers-Moulded Case (MCCB) 
125 amp frame 

Current rating 
125 

Number of poles 
3 

KA rating 
30 

Features 
Standard thermal magnetic series 
More compact than most 125A MCCB's 
Contact Status indication 
Adjustable thermal, fixed magentic trip 
Adjustment range 63% - 100% of rated current 
Chassis systems available 
Coordinated with Sprecher and Schuh contactors 
Insulation Voltage 690Vac 
Standards AS3947-2 
Wide accessory range available 
Cascade and selectivity applications 
3 Phase Earth Leakage device available (ELB125) 

Benefits 
Easy visual identification of contacts position for safety 
Saves design cost, saves sheetmetal cost. 
Current adjustment can be made to tailor breaker to a specific protection level 
Reliable and flexible 
World wide availablility 
Can be installed in Cascade & Selectivity applications 
to enable protection electrical systems, thereby saving costs. 

Copyright NHP ENctrical Engingoring Products Pty. Ltd. All prices are exclusive of GST. 
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TERASAKII 
Catalogue Number: 

XFHA22 

Description: 

HANDLE KIT STD AC X1/T3 

List Price $ (Not including GST): 

168 

Unit of Measure: 

EA 

Price Schedule: 

T2 

Circuit breakers-Moulded Case (MCCB) 
Accessories-Handle operators 

Type 
Variable depth handle kit 

Frame size 
125A 

Features 
Handle kit (variable depth type) to suit Tembreak X125 / TL30 series circuit breakers. 
Standard version, Anti - clockwise 'On'. 
(clockwise 'On' non-standard version also available). 
Field fitted. 

Benefits 
The variable depth handle kit offers flexibility in mounting circuit breakers behind panels or within switchboard cubicles. 
The square metal shaft can be cut to suit the installation requirements. 
The handle mechanism is also padlockable (padlocks not supplied) 

Copyright NHP EloctriCal Enginooring Product. Pty. Ltd. All prices are exclusive of GST. 
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.__silig! 

Busbar 
Chassis (DIN) 

Number of poles 
42 Pole 

Catalogue Number: 

CD242183U 

Description: 

CHASSIS DINT 250A 42WAY 3P UNI 

List Price $ (Not including GST): 

250 

Unit of Measure: 

EA 

Price Schedule: 

T4 

Chassis Configuration 
250A 3 phase universal 

Features 
CONCEPT PLUS 42 way 3 pole Busbar chassis to suit the DIN-T range of miniature circuit breakers (MCB's). 
Withstand rating 250A / 20kA for 0.2sec. 
18mm pole pitch. 
Top and bottom feed. 
Tee-offs stripped and 50% capped. 
Top power feed stripped and capped. 

, Improved insulation coating. 

Benefits 
CONCEPT PLUS provides a secure mounting platform and connection system for the DIN-T range of MCB's. 
The busbars are fully dipped and type tested and are mounted on a box section steel pan, powder coated white. 
Pre-stripped tee-off's and power feed offers valuable time savings for the user / assembler. 
4 pole and other special configurations available to special order, refer NHP. 

Ordering Information 
4 pole and other configurations available refer NHP. 
'OFF' (line) side of MCB connects to chassis tee-off. 
Use insulated tool provided to disengage DIN clip when removing MCB from chassis. 
DIN clip can be removed and discarded when mounting MCB on CD chassis. 

Copyright NHP Electrical Engineering Products Pty. Ltd, All prices are exclusive of GST. 
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© TOM= 
Catalogue Number: 

DTCB6332C 

Description: 

MCB 6KA 3P 32A C CURVE DIN 

List Price $ (Not including GST): 

117 

Unit of Measure: 

EA 

Price Schedule: 

T1 

Circuit breakers-miniature 
MCB DIN 6 kA 

Current rating 
32A 

Number of poles 
3 Pole 

Curve type 
C Curve 

Features 
6kA, 10kA & 15kA short circuit breaking capacities available 
50kA and 65kA fuse backup 
On and Off indication with colour coding 
Handle can be sealed and locked in "on" or "off' position 
High speed operation and rapid arc quenching 
Consistent line and load terminal height for Din-T 6, 10 & 15 MCB's 
IP20 finger protection 
35mm2 capacity terminals 
Wide range of accessories 
Conformity to Australian and International standards 
Versatility in mounting, distribution boards, switchgear panels and consumer units 
High selectivity figures 
Information clearly labeled on front of breaker 

Benefits 
El mate confusion regarding the Operating state of the MCB 
Increased protection as contacts open through overload or short circuit even when handle is sealed in the "on" position 
Saves cost, allows for a fuseless system and confines power outages to the effected circuit preventing wide spread loss of power 
Can fit larger cables 
Provides greater flexibilty of use 
Security on conformitiy 
Special data very accessible 

Ordering Information 
The LINE side is the "OFF" (bottom) side of the MCB. 
Module width = 18mm 
Suits CD style chassis 
Suitable for use with the DSRCM range of add-on RCD 
modules. 
Din-T6 MCBs are compatable with the ICL & IBC range 
of buscomb. 

Copyright 6.1/11, Electrical Engineering Product. Pry. Ltd. All prices are exclusive of GST. 
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e TERASAKI 
Catalogue Number: 

DTCB6310C 

Description: 

MCB 6KA 3P 10A C CURVE DIN 

List Price $ (Not including GST): 

117 

Unit of Measure: 

EA 

Price Schedule: 

T1 

Circuit breakers-miniature 
MCB DIN 6 kA 

Current rating 
10A 

Number of poles 
3 Pole 

Curve type 
C Curve 

Features 
6kA, 10kA & 15kA short circuit breaking capacities available 
50kA and 65kA fuse backup 
On and Off indication with colour coding 
Handle can be sealed and locked in "on" or "off' position 
High speed operation and rapid arc quenching 
Consistant line and load terminal height for Din-T 6, 10 & 15 MCB's 
IP20 finger protection 
35mm2 capacity terminals 
Wide range of accessories 
Conformity to Australian and International standards 
Versatility in mounting, distribution boards, switchgear panels and consumer units 
High selectivity figures 
Information clearly labeled on front of breaker 

Benefits 
Elimates confusion regarding the operating state of the MCB 
Increased protection as contacts open through overload or short circuit even when handle is sealed in the "on" position 
Saves cost, allows for a fuseless system and confines power outages to the effected circuit preventing wide spread loss of power 
Can fit larger cables 
Provides greater flexibilty of use 
Security on conformitiy 
Special data very accessible 

Ordering Information 
The LINE side is the "OFF" (bottom) side of the MCB. 
Module width = 18mm 
Suits CD style chassis 
Suitable for use with the DSRCM range of add-on RCD 
modules. 
Din-T6 MCBs are compatable with the ICL & IBC range 
of buscomb. 

Copyright NHP Elsctrical Enginsering Products Pty. Ltd. All prices are exclusive of GST. 
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TERASAKII 

Circuit breakers - Earth Leakage 
ELCB Din 

Catalogue Number: 

DSRCBH1030A 

Description: 

MCB/RCD 1P 10A 30MA 10KA DIN-T 

List Price $ (Not including GST): 

230 

Unit of Measure: 

EA 

Price Schedule: 

T3 

Current rating 
10A 

Number of poles 
1P + N 

Modules 
1 (18) 

Trip sensitivity 
30mA 

Voltage 
240V AC 

Ordering Information 
-1 module width (18mm). 
-Suits CD chassis. 
"Off' (Line) side of RCBO connects to chassis tee-off. 
-DIN clip can be removed and discarded when mounting MCB/RCD on CD chassis. 
-DSRCBH's are compatible with the ICL & IBC range of buscomb. 

Copyright NHP Electrical Engineering Product* Pty. Ltd. All prices are exclusive of GST. 
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© TRAM 
Catalogue Number: 

XS400SE 400 3P 

Description: 

MCCB 50KA 400A 3P 

List Price $ (Not including GST): 

1840 

Unit of Measure: 

EA 

Price Schedule: 

T2 

Circuit breakers-Moulded Case (MCCB) 
400 amp frame 

Current rating 
400 

Type 
Electronic 

Number of poles 
3 

kA rating 
50 

Features 
SE series Upstream Selectivity MCCBs. 
True RMS monitoring. 
Electronic trip with long, short and instantaneous setting adjustments. 
Adjustable range is 50% to 100% of the nominal current rating. 
I squared T switch to assist in obtaining total selectivity. 
Pre-trip indication LED. 
Insulation voltage 690V. 
Complies to AS3947-2. 
Compact size. 
Wide range of accessories. 

Benefits 
SE series MCCB's in conjunction with the appropriate downstream breaker, will isolate individual downstream circuits in the event of 

a downstream fault. 
Selectivity capability reduces down time and power outages. 
Premium electronic trip unit for Selectivity as well as general applications. 
I squared T ramp provides easier selectivity with downstream fuses or circuit breakers. 
True RMS monitoring reduces the risk of tripping due to Harmonics. Monitors up to the 19th harmonic. 
Pick Up / Pre-Trip LED lights on LTD overload. 
Current limiting MCCB. 
The SE series uses the same accessories as standard TemBreak MCCBs. 

Ordering Information. 
New TemBreak Plus, Selectivity Series. 

Copyright NSW Elschical Enginsisring Products Pty. Ltd. All prices are exclusive of GST. 
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TERASAKII 
Catalogue Number: 

XFHA34 

Description: 

HANDLE KIT STD AC X4 

List Price $ (Not including GST): 

Unit of Measure: 

EA 

Price Schedule: 

T2 

Circuit breakers-Moulded Case (MCCB) 
Accessories-Handle operators 

Type 
Anti cJw handle kit 

Frame size 
400A 

Features 
Handle kit (variable depth type) to suit Tembreak X400 series circuit breakers. 

o Standard version, Anti - clockwise 'On'. 
o (clockwise 'On' non-standard version also available) 
o Field fitted. 

Benefits 
o The variable depth handle kit offers flexibility in mounting circuit breakers behind panels or within switchboard cubicles. 

The square metal shaft can be cut to suit the installation requirements. 
o The handle mechanism is also padlockable (padlocks not supplied) 

Copy right MO Electrical Engineering Products Pty. Ltd. All prices are exclusive of GST. 
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11:fthVer+ Catalogue Number: 

CA6-210-EI-11-240VAC 

Description: 

CONTACTOR 3P 132KW 240VAC COIL 

List Price $ (Not including GST): 

2190 

Unit of Measure: 

EA 

Price Schedule: 

AA 

Contactors 
Contactors > 100kW to 250kW 

kW 

132 

Poles 
3 

AC1 Amps 
350 

AC3 Amps 
225 

Coil voltage 
240V AC 

standard auxiliary 
1 N/O 1 N/C 

Features 
Compact design using enviromentally friendly materials. 
Rated for 415V and 1000V systems. 
Fully enclosed and interlocked Arc Chamber with quick release. 
Readily accessible main contacts. 
Electrically controlled mechanism (ECM). Low pick-up and hold-in VA. 
Selectable standard voiltage or built in PLC impulse control. 
"Floating" position indicator. 
Meets Electromagnetic Compatibility standards. 
Up to 8 auxiliaries can be fitted. 
Mechanical interlock does not increase overall width. Choice of electronic or thermal motor protection. 
Flexible busbars and mounting plates available for various starter configurations. 
DC controlled versions available. 

Benefits 

Reduced sizes of starter modules in MCCs or other styles of enclosures. 
Suitable for standard and mining application's high breaking capacity. 
No extra space required for venting of hot gases. 
Arc chamber cannot be removed when contactor energised. Contactor cannot be energised with arc chamber removed. Improved 

operator safety. 
Main contacts inspection from front without removing connections. 
ECM reduces closing impact, therefore less contact bounce and pole face wear, reulting in longer electrical and mechanical life. 
Reduced heating and power consumption. 
Simplified control circuitry when used with PLCs. 
Impossible to operate contactor manually using the position indicator.Operator safety. 
Electromagnetic interference from external souces or caused by the contactor's operation reduced to a minimum. 
4 auxiliary without extra width (8 max). 
Neat package for the perfect starter. 
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4 auxiliary without extra width (8 max) 
Neat package for the perfect starter 
Simplified mounting assembly and connections for all common multi-unit starters saves time and reduces costs 
Increased flexibility from control voltage oiptions 

Ordering Information 
Mounting plates and wiring links are available for DOL. Star- Delta and Reversing starters 

Copyright NHP Electrical Engineering Products Pty. Ltd. All prices are exclusive of GST. 
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Relays-plug-in type 
Flat pin 

Contact arrangement 
2 C/O 

Voltage 
240V AC 

Number of pins 
8 

Features 
240VAC, 12A 
2 C/O contacts 
Flat pins 

Benefits 
Loackable test button 
Mechanical flag indicator and LED 

Copyright NHP Electrical Enginsoring ProduCto Ply. Ltd. 

Catalogue Number: 

56.32.0054 240VAC 

Description: 

RLY W/PB+LED+FLG FPIN 2C0 12A 

List Price $ (Not including GST): 

19.1 

Unit of Measure: 

EA 

Price Schedule: 

B2 

All prices are exclusive of GST. 
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Catalogue Number: 

96.72 

Description: 

SKT FOR 56.32 RLY + LED MOD 

List Price $ (Not including GST): 

10.8 

Unit of Measure: 

EA 

Price Schedule: 

B2 

Relays 
Accessories 

Accessory type 
Plug-in base 

Features 
DIN rail mounting socket with open terminals, to suit miniature power relays, flat pin 2 C/O (8 pin), eg 56.32. 
This socket also accepts the 99 series LED modules. 

Benefits 
The 96.72 series sockets are designed for DIN rail mounting, with the added benefit of incorporating an LED indicator in the same 

socket as the relay. 
Provides a space saving relay / indicator combination. 
Relay retaining clips also available. 

Ordering Information 
DIN rail mounted base open terminals fiat 8 pin. 
Accepts 99 series LED modules. 

Copyright NHP Electrical Engineering Product Pty. Ltd. All prices are exclusive of GST. 
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Relays-plug-in type 
Flat pin 

Contact arrangement 
2 C/O 

Voltage 
24V DC 

Number of pins 
8 

Features 
24VDC, 12A 
2 CIO contacts 
Flat pins 

Benefits 
Lockable test button 
Mechanical flag indicator and LED 

Copyright NHP El.ctrical EnginruNing Product. Pry. Ltd. 

Catalogue Number: 

56.32.0074 24VDC 

Description: 

RLY W/PB+LED+FLG FPIN 2C0 12A 

List Price $ (Not including GST): 

19.1 

Unit of Measure: 

EA 

Price Schedule: 

B2 

All prices are exclusive of GST. 

https://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvaluel=56.32.00... 10/05/2005 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 105 of 729



Ecat Product Listing Page 1 of 1 

NHip Item Info 
NHP E-Cat online website 

Tuesday, May 10, 2005 12:53:34 PM 

User: skerr 

IME Catalogue Number: 

RQ480 240VAC 

Description: 

HOUR RUN METER 240VAC 50HZ 

List Price $ (Not including GST): 

60 

Unit of Measure: 

EA 

Price Schedule: 

B2 

Meters 
Hour run meters 

Frame size 
48mm 

Voltage range 
240V AC 

Mount type 
Panel mount 

Features 
NEW 
Shallow housing size 
IP40 ingress rating 
Maximum reading of :- 
9,999,999 hours with white and red digits on black facia. 
Faston, fork lug or muliple wire screw termination option. 

Benefits 
Compact and economical size. 
Improved contrast and viewing of reading. 
Flexible connection options. 

Copyright NHP Electrical Engineering Products Ply. Ltd. All prices are exclusive of GST. 
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01:giriPer+ 

Pushbutton Products 
Pushbutton Operators 

Catalogue Number: 

D5P-F63LX10 

Description: 

BUTTON BLUE BLANK 1-N/0 
List Price $ (Not including GST): 

24.5 

Unit of Measure: 

EA 

Price Schedule: 

A2 

Mounting Size 
22.5mm 

Operation 
Non illuminated Impulse 

Shape / Body 
Round/Plastic 

Front ring I Frame 
Standard plastic 

Lens/ Insert / Operator 
Standard 

Contacts 
1 N/O 

Features 
Part of the vast D5 range of matching 22.5 mm. control and signalling units providing IP 66 front protection. 
Assembled standard push button front element. 
Round plastic button with plastic ring. 
Blue cap engraved blank. 
Easy to mount. 
Fitted coupling plate withclip-on N/O rear contact element. 
H-type contact bridge for electronic circuit compatibility. 
Wide range of legends availble to complete the PB assembly. 
Individually packaged component. 

Benefits 
The D5 range combines aesthetic appeal with robust flexibility to suit heavy-duty industrial control applications. 
Ideal for use with PLCs. 
When fixing button it will hold in place without a notched panel hole. 
Saves time and allows fitting by one person only. 
Required number of contact blocks can be easily added. 
Simplified ordering and spares holding. 

Copyright NHP Boots 'col Enginooring Products Pty. Ltd. All prices are exclusive of GST. 

https://ecat.nhp.com.au/website/search/psearch.asp?topaction=684topvalue1=D5P-F63... 10/05/2005 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 107 of 729



Ecat Product Listing 

Item Info 

Page 1 of 1 

NHP E-Cat online website 

Tuesday, May 10, 2005 12:56:33 PM 

User: skerr 

spreciter+ 
smith 

Pushbutton Products 
Pushbutton Operators 

Catalogue Number: 

D5P-F33LX10 

Description: 

BUTTON GREEN BLANK 1-N/0 

List Price $ (Not including GST): 

24.5 

Unit of Measure: 

EA 

Price Schedule: 

A2 

Mounting Size 

22.5mm 

Operation 
Non illuminated Impulse 

Shape / Body 
Round/Plastic 

Front ring / Frame 
Standard plastic 

Lens/ Insert I Operator 
Engraved standard 

Contacts 
1 N/O 

Features 
Part of the vast D5 range of matching 22.5 mm. control and signalling units providing IP 66 front protection. 
Assembled standard push button front element. 
Round plastic button with plastic ring. 
Green cap blank. 
Easy to mount. 
Fitted with coupling plate and clip-on rear N/O contact element. 
H-type contact bndge for electronic circuit compatibility. 
Wide range of legends availble to complete the PB assembly. 
Individually packaged componen 

Benefits 
The D5 range combines aesthetic appeal with robust flexibility to suit heavy-duty industrial control applications. 
Ideal for use with PLCs. 
When fixing button it will hold in place without a notched panel hole. 
Saves time and allows fitting by one person only. 
Simplified ordering and spares holding. 

Copyright NHP Electrical Engineering Product Ply. Lid. All prices are exclusive of GST. 
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1121741"1- Catalogue Number: 

D5P-F43LX01 

Description: 

BUTTON RED BLANK 1-N/C 

List Price $ (Not including GST): 

24.5 

Unit of Measure: 

EA 

Price Schedule: 

A2 

Pushbutton Products 
Pushbutton Operators 

Mounting Size 

22.5mm 

Operation 
Non illuminated Impulse 

Shape /Body 
Round /Plastic 

Front ring / Frame 
Standard plastic 

Lens/ Insert / Operator 
Standard 

Contacts 
1 N/C 

Features 
Part of the vast D5 range of matching 22.5 mm. control and signalling units providing IP 66 front protection. 
Assembled standard push button front element. 
Round plastic button with plastic ring. 
Red cap engraved blank. 
Easy to mount. 
Fitted coupling plate withclip-on N/C rear contact element. 
H-type contact bridge for electronic circuit compatibility. 
Wide range of legends availble to complete the PB assembly. 
Individually packaged component. 

Benefits 
The D5 range combines aesthetic appeal with robust flexibility to suit heavy-duty industrial control applications. 
Ideal for use with PLCs. 
When fixing button it will hold in place without a notched panel hole. 
Saves time and allows fitting by one person only. 
Required number of contact blocks can be easily added. 
Simplified ordering and spares holding. 
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I sbauh 

No image citurrently available 

Catalogue Number: 

D5-3NL3R 

Description: 

LED MOD LATCH RED 24V AC/DC 

List Price $ (Not including GST): 

21 

Unit of Measure: 

EA 

Price Schedule: 

A2 

Pushbutton Accessories 
Lamp Blocks 

Operator Size 

22.5mm 

Mounting 
Panel 

Lamp Block 
24V AC/DC Integrated LED 

Termination 
IP 20 Screw 

Suit Lamp 
Integrated LED 

Copyright IMP Electrical Engineering Products Ply. Ltd. All prices are exclusive of GST. 
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HMV' Catalogue Number: 

D5-3N7A 

Description: 

LED MODULE AMBER 240V AC 

List Price $ (Not including GST): 

25 

Unit of Measure: 

EA 

Price Schedule: 

A2 

Pushbutton Accessories 
Lamp Blocks 

Operator Size 

22.5mm 

Mounting 
Panel 

Lamp Block 
240V AC Integrated LED 

Termination 
IP 20 Screw 

Suit Lamp 
Integrated LED 
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User: skerr 

Catalogue Number: 

38.51 24VACDC 

Description: 

RLY INTERFACE MOD 1C0 6A 

List Price $ (Not including GST): 

40 

Unit of Measure: 

'EA 

Price Schedule: 

B2 

Relays Interface Module 
Relays Interface Module 

Contact arrangement 
1 C/O 

Voltage 
24V AC/DC 

Number of pins 
N/A 

Copyright NHP Elsctricsi Enginssiring Products Pty. Ltd. All prices are exclusive of GST. 
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Catalogue Number: 

56.34 24VDC 

Description: 

RLY FPIN 4C0 12A 

List Price $ (Not including GST): 

37.2 

Unit of Measure: 

EA 

Price Schedule: 

B2 

Relays-plug-in type 
Flat pin 

Contact arrangement 
4 C/O 

Voltage 
24V DC 

Number of pins 
14 

Features 
4 pole changeover contacts rated at 12 amps (250 VAC-AC1). 
4.8mm x 0.5mm wide flat pins suitable for plug-in sockets. 
Available in 11 different AC/DC coil voltages. 
PCB mounting pins available as an option. 
Designed and manufactured to common standards. 
Small dimensions. 
Approved by VDE. 

Benefits 
Capable of switching a number of substantial loads. 
Visual indication of coil energisation. 
Pin design assists in reduced relay dimensions. 
Allows the direct fitting onto printed circuit boards for power switching. 
Reduced panel space required to keep switchboard costs to a minimum. 
Can be offered to manufacturers who export equipment requiring compliance approvals. 

Ordering Information 
Polarity for DC supply when using plug in LED/diode module 13 MUST be positive. 

Copyright NHP Electrical Engineering Products Pty. Ltd, All prices are exclusive of GST. 
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aindera 

Relays 
Accessories 

Catalogue Number: 

96.74 

Description: 

SKT FOR 56.34 RLY + LED MOD 

List Price $ (Not including GST): 

16.7 

Unit of Measure: 

EA 

Price Schedule: 

B2 

Accessory type 
Plug-in base 

Features 
DIN rail mounting socket with open terminals, to suit miniature power relays, flat pin 4 CIO (14 pin), eg 56.34. 
This socket also accepts the 99 series LED modules. 

Benefits 
The 96.74 series sockets are designed for DIN rail mounting, with the added benefit of incorporating an LED indicator in the same 

socket as the relay. 
Provides a space saving relay / indicator combination. 
Relay retaining clips also available. 

Ordering Information 
DIN rail mounted base open terminals flat 14 pin. 
Accepts 99 series LED modules. 

Copyright NHP Electrical Engineering Products Pty. Ltd. All prices are exclusive of GST. 
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NOW' Catalogue Number: 

CS4-22Z-240VAC 

Description: 

RELAY 2 -N /O 2-N/C 240VAC COIL 

List Price $ (Not including GST): 

88 

Unit of Measure: 

EA 

Price Schedule: 

Al 

Relays 
Control 

Voltage 
240V AC 

Number of poles 
2 N/O 2 N/C 

AC1 amps 
16 

AC15 amps (240V) 

5 

Features 
Compact size. Modular design 
2 NO and 2 NC contacts 
Din rail or base mounting 
Low mass moving contact assembly 
Add-on aux. contact blocks with H-type contacts available 
Electronic timing elements available 
Mechanical interlock available 
Open captive terminals 
Rated to 60°C 
DC coil version available 
Shrouded terminals 

Benefits 
Compact and flexible control systems 
Maximum flexibility of control circuitry 
High switching speed. Ideal for high speed machinery 
Longer in service life 
Low power consumption of coils. Only 4VA hold in 
Aux blocks suitable to switch low currents - PLC compatible 
All accessories clip on - no tools 
Reduced wiring time 
Suitable for all climates 
Maximum personnel safety 

Copyright NHP Electrical Engineering Products Pty. Ltd. All prices are exclusive of GST. 
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MEW' 

Pushbutton Products 
Pushbutton Operators 

Catalogue Number: 

D5P-MTS443LX01 

Description: 

BUTTON EMERG STOP 40MM 1-N/C 

List Price $ (Not including GST): 

64.5 

Unit of Measure: 

EA 

Price Schedule: 

A2 

Mounting Size 

22.5mm 

Operation 
Emergency Stop Operator 

Shape /Body 
Round/Plastic 

Front ring / Frame 

Standard metal 

Lens/ Insert / Operator 
40mm Mushroom 

Contacts 
1 N/C 

Features 
Part of the vast D5 range of matching 22.5 mm. control and signalling units providing IP 66 front protection. 
Latch-in emergency stop pushbutton assembly. 
Metal operator 40mm dia. coloured red with metal ring. 
Turn clockwise to release. 
Fitted with coupling plate and clip-on rear N/C contact element. 
H-type contact bridge for electronic circuit compatibility. 
Easy t o m ount. 
Wide range of legends availble to complete the PB assembly. 
Individually packaged component. 

Benefits 
The D5 range combines aesthetic appeal with robust flexibility to suit heavy-duty industrial control applicationsldeal for use with 

PLCs. 
Latch-in helps locate cause of plant stoppage. 
Easy to reset. 
Increased size is easier to operate in an emergency. 
When fixing button it will hold in place without a notched panel hole. 
Saves time and allows fitting by one person only. 
Simplified ordering and spares holding. 

Copyright NHP Electrical Enginoering Products Ply. Lid. All prices are exclusive of GST. 
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V 

Catalogue Number: 

D5-3NL7R 

Description: 

LED MOD LATCH RED 240V AC 

List Price $ (Not including GST): 

28 

Unit of Measure: 

EA 

No image twently ilobto Price Schedule: 

A2 

Pushbutton Accessories 
Lamp Blocks 

Operator Size 

22.5mm 

Mounting 
Panel 

Lamp Block 
240V AC Integrated LED 

Termination 
IP 20 Screw 

Suit Lamp 
Integrated LED 
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s. CS 
Adromi Omni Swam Catalogue Number: 

CA7-9-10-240VAC 

Description: 

CONTACTOR 3P 4KW 240VAC COIL 

List Price $ (Not including GST): 

Unit of Measure: 

EA 

Price Schedule: 

AA 

Contactors 
Contactors up to 7.5kW 

kW 
4 

Poles 
3 N/O 

Aci Amps 
32 

AC3 Amps 
9 

Coil voltage 
240V AC 

standard auxiliary 
1 N/O 

Features 
CA7 contactor range covers up to 45kW in only 4 frame sizes 
Compact dimensions 
Din rail or base mounting 
throughout the range 
Common 
accessories throughout the range 
Multiple combinations 
of side'and top mounted auxiliaries 
Accepts top 
mounted pnuematic timing head, ON of OFF delay 

Alternatively top monting mechanical latch can be fitted 
Mechanically interlockable between same or different 
sizes Interlocks also availabe with built in N/C 
auxiliaries 
Unique reversible coil mounting 
Coil 
mounted PLC interface, suppressor module or electronic 
timers available (ON or OFF delay and Star/Delta) 

Wiring links for DOL, Star/Delta and Reversing starters 
Co-ordinates with electronic overloads, circuit 
breakers and other ACS System components 
DC operated 
versions also available 
Uses enviromentally compatible 
materials 
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Benefits 
Superior performance as both a key element of the ACS 
System and an individual component 
Reduced space 
requirement cuts down on cubicle size and costs 

Flexibility of mounting options 
Commonality of 
accessories reduces necessary spares holding 
All 
anticipated aux switch requirements can be catered for 

Timer heads save seperate components being used, saving 
space and reducing costs 
Top mounting latch simplifies 
ordering and saves space 
Interlocking flexibility 
simplifies even the most complex of system designs 

Interlock with built-in aux switches more cost effective 
than 
seperately mounted ones 
Reversible coil 
simplifies connections when combined with motor circuit 
breaker or overload relay 
Coil mounted accessories 
more space saving and cost effective than seperate devices 
Assembly and wiring of most common starter 
configurations is fast and economical 
The ACS concept 
allows all components to be integrated into compact, well 
engineered and cost effective cotrol solutions 

Control voltage alternatives give additional flexibility to 
the ACS system 
Materials can be re-cycled to the 
benefit of the environment 

Ordering information 
Coil connection at the bottom. 
Coil connection is interchangeable. 

Copyright NHP Eloctrical Enginhoring Products Pty. Ltd. All prices are exclusive of GST. 
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EWA' A---N g 
Catalogue Number: 

CEP7-A32-12-10 

Description: 

OVERLOAD CL 10 AUTO 3.7-12A 

List Price $ (Not including GST): 

155 

Unit of Measure: 

EA 

Price Schedule: 

AA 

Motor protection 
Electronic overloads 

Current rating 
3.7 TO 12 

kW @ 415V 
1.6 TO 6 

To suit 
CA7 contactors 

Trip class 
10 

Control voltage 
N/A 

Features 
Electronic replacement for bi-metal overloads 
Improved functions and performance compared with thermal versions 
Dissipates only 150mW (low power consumption) 
. Electrically seperate NO and NC contacts 
Class 10 tripping (Class 20 also available) 
Fits directly onto contactor 
Auto or manual reset selection 
Acceessory permits remote reset 
Separate mount bracket available 
Rapid tripping on phase loss 
Test button 
Version B with extra functions 

Benefits 
Reduced motor failure and production down-time 
Suitable for short to normal run up times (Use Class 20 for long run up times) 
Considerable reduction of heat build-up in cubicle 
Increased flexibility with tripping and alarm circuits 
Silmplified DOL starter assembly 
Flexibility with reset function 
Can be retrofitted into many situations 
Improved single phase protection 
Trip function check possible without special equipment 

Copyright NHP Eischical Engintsling Products Pty. Ltd. All prices are exclusive of GST. 
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UK 5 N 
)4101]@ 

;Please note that the data given here has been -taken from the Online catalog: Please refer to the user 

IdocUmentation for comprehensive information and data The General Terms and Conditions of Use apply to 

ilnternet downloads. 

/Extract from the online catalog 

Universal terminal block with screw connection, cross 
section: 0.2 - 4 mmz , AWG: 30 - 10, width: 6.2 mm, 
color: gray 

Order No. 

Ord designation 
3004362 

UK 5 N 

EAN 4017918090760 
Pack 50 Pcs. 

Customs tariff 85369010 

Catalog page information Page 211 (CL-2005) 

Technical data 

Phoenix Contact GmbH & Co. KG 
http://www.phoenixcontact.com 

Page 1/9 
Jan 25, 2005 
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UK 5 N 0( )0111=14§0(' 
General 
Number of levels 1 

Number of connections 2 

Color gray 

Insulating material PA 

Inflammability class acc. to UL 94 VO 

Dimensions 
Width 6.2 mm 

Length 42.5 mm 

Height NS 35/7,5 47 mm 

Height NS 35/15 54.5 mm 

Height NS 32 52 mm 

Technical data 
Rated surge voltage 8 kV 

Contamination class 3 

Surge voltage category III 

Insulating material group 

Nominal current IN 41 A 

Nominal voltage UN 800 V 

Phoenix Contact GmbH & Co. KG 
http://www.phoenixcontact.com 

Page 2/9 
Jan 25, 2005 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 122 of 729



UK 5-HESI GC-)0E1M/MOC...:30 
;Please note that the data.given here has bi&n taken frorn the onlirieCatalog. Please referto the user 

;documentation for comprehensiVe information and data The General Terms and. Conditions of Use apply to 

'Internet downloads- 

Extract from the online catalog 

Fuse terminal block for cartridge fuse insert, cross 
section: 0.2 - 4 mm2 , AWG: 26 - 10, width: 8.2 mm, 
color: black 

Order No. 3004100 

Ord designation UK 5-HESI 

EAN 

Pack 

Customs tariff 

Catalog page information 

4017918090623 

50 Pcs. 

85363010 

Page 266 (CL-2005) 

Technical data 

General 
Number of levels 1 

Number of connections 2 

Color black 

Insulating material PA 

Inflammability class acc. to UL 94 V2 

Phoenix Contact GmbH & Co. KG 

http://www.phoenixcontact.com 
Page 1/8 
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UK 5-HESI GC-DOEDEVE00( De 

Dimensions 
Width 8.2 mm 
Length 72.5 mm 
Height NS 35/7,5 56.5 mm 

Height NS 35/15 64 mm 

Height NS 32 61.5 mm 

Technical data 
Fuse G/ 5x 20/ 5x 25/ 5x 30 
Fuse type Glass 

Rated surge voltage 6 kV 

Contamination class 3 

Surge voltage category III 

Insulating material group 

Connection in acc. with standard IEC/ DIN VDE 
Nominal current IN 6.3 A 
Nominal voltage UN 800 V 

Phoenix Contact GmbH & Co. KG 
http://www.phoenixcontact.com 
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UK 5-MTK-P/P 
___0(-7)0133=PDC-7)0 

'Please note that the data given here has been taken frorri the online catalog. Please referto The user 

(documentation for comprehensive information and data. The General Terms and Conditions of Use apply to 

lInternet downloads. 

Extract from the online catalog 

Knife disconnect terminal block with screw connection, 
with test socket screws on both sides, cross section: 
0.2-4 mm2 , AWG: 22-12, width: 6.2 mm, color: Gray 

Order No. 3004032 

Ord designation UK 5-MTK-P/P 

EAN 

Pack 

Customs tariff 

Catalog page information 

4017918090579 

50 Pcs. 

85369010 

Page 277 (CL-2005) 

lo Technical data 

General 
Number of levels 1 

Number of connections 2 

Color gray 

Insulating material PA 

Inflammability class acc. to UL 94 VO 

Phoenix Contact GmbH & Co. KG 
http://www.phoenixoontact.com 
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UK 5-MTK-P/P 0( )0131Sgaa 

Dimensions 
Width 6.2 mm 

Length 51 mm 

Height NS 35/7,5 58.5 mm 

Height NS 35/15 66 mm 

Height NS 32 63.5 mm 

Technical data 
Maximum load current 16 A (with 4 mm2 conductor cross section) 

Rated surge voltage 6 kV 

Contamination class 3 

Surge voltage category III 

Insulating material group 

Connection in acc. with standard IEC/ DIN VDE 

Nominal current IN 16 A 

Nominal voltage UN 500 V 

Phoenix Contact GmbH & Co. KG 
http://www.phoenixcontact.com 
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Order No: 1178741_3 

Operating Instructions 
VEGABAR 64 
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About this document 

1 About this document 

1.1 Function 

This operating instructions manual has all the informal 
tion you need for quick setup and safe operation of 111. 

VEGABAR 64. Please read this manual before you start 
setup. 

1.2 Target group 

This operating instructions manual is directed to trained 
personnel. The contents of this manual should be made 
available to these personnel and put into practice by 
them. 

1.3 Symbolism used 

Information, tip, note 

1 This symbol indicates helpful additional information. 

Caution, warning, danger 
This symbol informs you of a dangerous situation that 
could occur. Ignoring this cautionary note can impair the 
person and/or the instrument. 

Ex applications 
This symbol indicates special instructions for Ex ap- 
plications. 

4IP 

List 
The dot set in front indicates a list with no implied 
sequence. 

4 Action 
This arrow indicates a single action. 
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About this document 

1 Sequence 
Numbers set in front indicate successive steps in a 

procedure. 
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For your safety 

2 For your safety 

2.1 Authorised personnel 

All operations described in this operating instruction 
manual must be carried out only by trained and 
authorised specialist personnel. For safety and warranty 
reasons, any internal work on the instruments must be 
carried out only by VEGA personnel. 

2.2 Appropriate use 

VEGABAR 64 is a pressure transmitter for measurement 
of gauge pressure, absolute pressure and vacuum. 

2.3 Warning about misuse 

Inappropriate or incorrect use of the instrument can give 
rise to application-specific hazards, e.g. vessel overfill or 
damage to system components through incorrect 
mounting or adjustment. 

2.4 General safety instructions 

VEGABAR 64 is a high-tech instrument requiring the 
strict observance of standard regulations and guideli- 
nes. The user must take note of the safety instructions in 

this operating instructions manual, the country-specific 
installation standards (e.g. the VDE regulations in Aft 
Germany) as well as all prevailing safety regulations W 
accident prevention rules. 

2.5 CE conformity 

VEGABAR 64 is in CE conformity with EMC (89/336/ 
EWG), fulfils the Namur recommendation NE 21 and is 
in CE conformity with NSR (73/23/EWG). 

Conformity has been judged acc. to the following 
standards: 
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For your safety 

EMC: 
- Emission EN 61326: 1997 (class B) 

- Susceptibility EN 61326: 1997/A1: 1998 

NSR: EN 61010-1: 2001. 

VEGABAR 64 is not subject to the pressure device 
guidelinel). 

2.6 Safety information for Ex areas 

Please note the Ex-specific safety information for 
installation and operation in Ex areas. These safety 
instructions are part of the operating instructions manual 
and come with the Ex-approved instruments. 

2.7 Environmental instructions 

Protection of the environment is one of our most 
important duties. That is why we have introduced an 
environment management system with the goal of 
continuously improving company environmental protec- 
tion. The environment management system is certified 
acc. to DIN EN ISO 14001. 

Please help us fulfil this obligation by observing the 
environmental instructions in this manual: 

Chapter "Storage and transport" 
Chapter "Disposal" 

1) Due to the flush diaphragm, no additional pressure compartment is 
formed. 

VEGABAR 64 - 4 ... 20 mA/HART 7 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 133 of 729



Product description 

Scope of delivery 

Components 

Area of application 

3 Product description 

3.1 Configuration 

The scope of delivery encompasses: 

VEGABAR 64 pressure transmitter 
documentation 
- this operating instructions manual 
- test certificate 
- Ex-specific safety instructions (with Ex versions) 

and, if necessary, further certificates. 

VEGABAR 64 consists of the following components: 
process fitting with measuring cell 
housing with electronics 
housing cover, optionally available with indicating/ 
adjustment module PLICSCOM 

The components are available in different versions. 

diem ° 

Mire `, 

Fig. 1: Example of a VEGABAR 64 with process fitting G11/2A anip 
plastic housing 

1 Housing cover with integrated PLICSCOM (optional) 
2 Housing with electronics 
3 Process fitting with measuring cell 

3.2 Principle of operation 

VEGABAR 64 is a pressure transmitter for use in the 
paper, food processing and pharmaceutical industry as 
well as in water/sewage water plants. Depending on the 
version, it is used for level, gauge, absolute pressure or 
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Product description 

Sical principle 

vacuum measurement. Measured products are gases, 
vapours and liquids, also those containing abrasive 
materials. 

The sensor element is the CERTEC measuring cell with 
flush, abrasion resistant ceramic diaphragm. The hyd- 
rostatic pressure of the medium or the process pressure 
causes a capacitance change in the measuring cell via 
the diaphragm. This change is converted into an 
appropriate output signal and outputted as measured 
value. 

Power supply Two-wire electronics 4 ... 20 mA/HART for power supply 
and measured value transmission on the same cable. 

Packaging 

The power supply range can differ depending on the 
instrument version. The exact range is stated in the 
Technical data in the Supplement. 

3.3 Adjustment 

VEGABAR 64 can be adjusted with three different 
adjustment media: 

the indicating and adjustment module PLICSCOM 
an adjustment software acc. to FDT/DTM standard, 
e.g. PACTwareTM and PC 
a HART handheld 

The entered parameters are generally saved in VEGA- 
BAR 64, optionally also in PLICSCOM or in 

PACTware TM 

3.4 Storage and transport 

Your instrument was protected by packaging during 
transport. Its capacity to handle normal loads during 
transport is assured by a test acc. to EN 24180. 

The packaging of standard instruments consists of 
environment-friendly, recyclable cardboard. For special 
versions PE foam or PE foil is also used. Dispose of the 
packaging material via specialised recycling companies. 
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Product description 

Storage and transport 
temperature 

Storage and transport temperature see Supplement, 
Technical data, Ambient conditions 
Relative humidity 20 ... 85 % 
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Mounting 

ted materials 

Installation position 

Moisture 

4 Mounting 

4.1 General instructions 

Check if the wetted materials such as seal, process 
fitting etc. are suitable for the existing process condi- 
tions such as product, temperature etc. 

Select an installation position you can easily reach for 
mounting and connecting as well as later retrofitting of 
an indicating and adjustment module PLICSCOM. The 
housing can be rotated by 330° without the use of any 
tools. You can also install the indicating and adjustment 
module PLICSCOM in four different positions (each 
displaced by 90°). 

Use the recommended cable (see chapter "Connecting 
to power supply') and tighten the cable entry. 

You can give your VEGABAR 64 additional protection 
against moisture penetration by leading the connection 
cable downward in front of the cable entry. Rain and 
condensation water can thus drain off. This applies 
mainly to mounting outdoors, in areas where moisture is 

expected (e.g. by cleaning processes) or on cooled or 
heated vessels. 

Fig. 2: Measures against moisture penetration 
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Mounting 

Welding the socket 

4.2 Mounting procedure 

To mount VEGABAR 64, a welded socket is necessary. 
Use components from the line of VEGA mounting 
accessories: 

Welded socket G1A, article no. 2.27867 
dto. G11/2A, article no. 2.21993 
dto. Tri-Clamp 1", article no. 2.24711 
dto. Tri-Clamp 11/2", article no. 2.14140 
dto. Tri-Clamp 2", article no. 2.10974 
dto., hygienic fitting with compression nut F40, article 
no. 2.23898 
dto. DN 40 DIN 18851, article no. 2.10955 
dto. DN 50 DIN 11851, article no. 2.4177 
dto. DN 50 DIN 11864, article no. 2.25290 
dto. DRD, article no. 2.10500 
dto. M44x1.25, article no. 2.15986 
dto. Conus 2.1, nut M64x2, article no. 2.9875 
dto. Conus 2.1, nut M52x2, article no. 2.8760 

4 Note the applicable welding standards (segment 
welding procedure) when welding the socket. 

Sealing/Screwing in Use the appropriate seal: 

Thread G1A: Viton, article no. 2.28172; seal behind 
the thread 
Thread G11/2A: Klingersil 48x55x2, article no. 2.4191; 
seal behind the thread 
Tri-Clamp1": EPDM, article no. 2.24710 
Tri-Clamp 11/2": EPDM, article no. 2.14141 
Tri-Clamp 2": EPDM, article no. 2.10975 
hygienic fitting with compression nut: EPDM 40x5, 
article no. 2.28074 
Bolting DIN 11851, DN 40: NBR, article no. 2.10956 
dto. DIN 11851 DN 50: NBR, article no. 2.4178 
dto. DIN 11864 DN 50: EPDM, article no. 2.17682 
DRD PN 40: PTFE, article no. 2.10360 
Thread M44x1.25: Viton, article no. 2.10491 
Conus 2.1, nut 64x2; EDPM, article no. 2.19094 

- or - 
Seal with a suitable resistant seal: 
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Mounting 

Flange connections acc. to DIN/ANSI 

- - 
Seal the thread with teflon, hemp or a similar resistant 
seal material: 

Thread 11/2 NPT 

4 Screw VEGABAR 64 into the welded socket. Tighten 
the hexagon screw on the process fitting with SW 27 
(spanner width 27 mm). 
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Connecting to power supply 

5 Connecting to power supply 

5.1 Preparing the connection 

Note safety instructions Always observe the following safety instructions: 

Connect only in the complete absence of line voltage 
If overvoltages are expected, overvoltage arresters 
should be installed. 

Take note of safety 
instructions for Ex 
applications 

1 

Select power supply 

Select connection cable 

Tip: 
We recommend VEGA overvoltage arresters US- F -LB -I 
and USB 62-36G.X. 

In hazardous areas you should take note of the 
appropriate regulations, conformity and type approval 
certificates of the sensors and power supply units. 

Power supply and current signal are transmitted via the 
same two-wire connection cable. The power supply 
range can differ depending on the instrument version. 
The exact range is stated in the Technical data in the 
Supplement. 

Provide a reliable separation between the supply circuit 
and the mains circuits acc. to DIN VDE 0106 part 101. 
The VEGA power supply units VEGATRENN 149AEx, 
VEGASTAB 690, VEGADIS 371 as well as all VEGA- 
METs meet this requirement. 

Bear in mind the following factors regarding supply 
voltage: 

the reduction of the output voltage of the power 
supply unit under nominal load (with a sensor cult 
of 20.5 mA or 22 mA in case of fault signal) 
the influence of additional instruments in the circuit 
(see load values in Technical data) 

VEGABAR 64 is connected with standard two-wire 
cable. An outer cable diameter of 5 ... 9 mm ensures the 
seal effect of the cable entry. If electromagnetic inter- 
ference is expected, we recommend the use of 
screened cable. 
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Cable screening and 
grounding 

Select connection 
cable for Ex appli- 
cations 

Connecting to power supply 

Connect the cable screen on both ends to ground 
potential. In the sensor, the screen must be connected 
directly to the internal ground terminal. The ground 
terminal outside on the housing must be connected to 
the potential equalisation (low impedance). 

If potential equalisation currents are expected, the 
connection on the evaluation side must be made via a 
ceramic capacitor (e.g. 1 nF, 1500 V). The low 
frequency potential equalisation currents are thus sup- 
pressed, but the protective effect against high frequency 
interference signals remains. 

Take note of the corresponding installation regulations 
for Ex applications. In particular, make sure that no 
potential equalisation currents flow over the cable 
screen. In case of grounding on both sides this can be 
achieved by the use of a capacitor or a separate 
potential equalisation. 

5.2 Connection procedure 

Single/Double chamber Proceed as follows: 
housing 

1 Unscrew the housing cover 

2 If a PLICSCOM indicating and adjustment module is 
installed, remove it by turning it slightly to the left. 

3 Loosen compression nut of the cable entry 

4 Remove approx. 10 cm of the cable mantle, strip 
approx. 1 cm insulation 

5 Insert the cable into the sensor through the cable 
entry 

6 Lift the opening levers of the terminals with a 

screwdriver (see following illustration) 

7 Insert the wire ends into the open terminals 
according to the wiring plan 

8 Press down the opening levers of the terminals, you 
will hear the terminal spring closing 
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Connecting to power supply 

9 Check the hold of the wires in the terminals by lightly 
pulling on them 

10 Connect the screen to the internal ground terminal 
and the external ground terminal to potential equa- 
lisation 

11 Tighten the compression nut of the cable entry, the 
seal ring must completely encircle the cable 

12 Screw the housing cover back on 

The electrical connection is finished. 

Fig. 3: Connection steps 6 and 7 

IP 68 version Proceed as follows: 

1 Loosen the screw in the cover of the plug conne. 
and remove it 

2 Open the cover and remove it 

3 Press the plug insert downwards 

4 Loosen the screws on the strain relief and cable 
connection 
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Connecting to power supply 

Fig. 4: Plug connector with opened cover 

1 Plug insert 
2 Strain relief 
3 Cable entry 
4 Housing 

5 2) through the cable entry and the plug housing 

6 Connect the wire ends to the screw terminals acc. to 
the wiring plan 

Fig. 5: Connection to the screw terminals 

1 Plug insert 
2 Housing 
3 Cable entry 

2) The connection cable is already preconfectioned. If necessary 
shorten to the requested length, cut the breather capillaries clean. 
Remove approx. 5 cm of the cable mantle, strip approx. 1 cm 
insulation from the ends of the individual wires. After shortening 
the cable, fasten the type plate with support again to the cable. 
Lead the connection cable 
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Connecting to power supply 

7 Insert the plug insert into the plug housing 

Information: 

1 Note correct arrangement, see fig. 4! 

8 Tighten the screws on the strain relief and cable. 
entry 

9 Hook the cover and press it to the plug connector 

10 Attach the plug seal, tighten the plug connector with 
the screw 

Housing overview 

5.3 Wiring plans, single chamber housing 

The following illustrations apply to the non-Ex as well as 
to the Ex is version. 

Fig. 6: Material versions, single chamber housing 

Plastic 
2 Aluminium 
3 Stainless steel 
4 Filter element for pressure compensation 
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Connecting to power supply 

Electronics and connec- 
tion compartment 

Wiring plan 

Fig. 7: Electronics and connection compartment, single chamber 
housing 

1 Plug connector for VEGACONNECT (l2C interface) 
2 Spring-loaded terminals for connection of the ext. indication 

VEGADIS 61 

3 Ground terminal for connection of the cable screen 
4 Spring-loaded terminals for power supply 

Fig. 8: Wiring plan, double chamber housing Exd 

1 Power supply/Signal output 
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Connecting to power supply 

Housing overview 

Electronics compartment 

5.4 Wiring plans, double chamber housing 

The following illustrations apply to the non-Ex as well as 
to the Ex is version. The Exd version is described in the 
next subchapter. 

° @ ° 

Wail 0 

Fig. 9: Double chamber housing 

1 Housing cover, connection compartment 
2 Plug M12x1 for VEGADIS 61 (option) 
3 Housing cover, electronics compartment 
4 Filter element for pressure compensation 
5 Cable entry or plug 

Fig. 10: Electronics compartment, double chamber housing 

1 Plug connector for VEGACONNECT (12C interface) 
2 Internal connection cable to the connection compartment 
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Connecting to power supply 

Connection compartment 

Wiring plan 

Fig. 11: Connection compartment, double chamber housing 

1 Plug connector for VEGACONNECT (l2C interface) 
2 Ground terminal for connection of the cable screen 
3 Spring-loaded terminals for power supply 

Fig. 12: Wiring plan, double chamber housing 

1 Power supply/Signal output 
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Connecting to power supply 

Housing overview 

Electronics compartment 

5.5 Wiring plans, double chamber housing 
Exd 

Fig. 13: Double chamber housing 

1 Housing cover, connection compartment 
2 Plug M12x1 for VEGADIS 61 (option) 
3 Housing cover, electronics compartment 
4 Filter element for pressure compensation 
5 Cable entry or plug 

Fig. 14: Electronics compartment, double chamber housing 

1 Plug connector for VEGACONNECT (12C interface) 
2 Internal connection cable to the connection compartment 
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Connecting to power supply 

Connection compartment 

Wiring plan 

Fig. 15: Connection compartment, double chamber housing Exd 

1 Spring-loaded terminals for power supply and cable screen 
2 Ground terminal for connection of the cable screen 

Fig. 16: Wiring plan, double chamber housing Exd 

1 Power supply/Signal output 

VEGABAR 64 - 4 ... 20 mA/HART 23 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 149 of 729



Connecting to power supply 

Overview 

Electronics and connec- 
tion compartment 

5.6 Wiring plans, remote electronics 

Fig. 17: VEGABAR 64 in IP 68 version and direct cable outlet, remote 
electronics 

Fig. 18: Electronics and connection compartment 

1 Plug connector for VEGACONNECT (l2C interface) 
2 Plug connector to VEGABAR 
3 Spring-loaded terminals for connection of the external indication 

VEGADIS 61 
4 Ground terminal for connection of the cable screen 
5 Spring-loaded terminals for power supply 

cri 

cn 

m 

O 

O 
iv 
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Connecting to power supply 

Wiring plan plug connec- 
tor, remote electronics 

Wiring plan, remote elect- 
ronics 

Fig. 19: Wiring plan plug connector, remote electronics 

1 brown 
2 blue 
3 yellow 
4 Screen 
5 Breather capillaries 

Fig. 20: Wiring plan, remote electronics 

1 Power supply 
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Connecting to power supply 

1 

Plug M12x1 

Plug DIN 43650 

5.7 Plug assignments 

Information: 
The plug assignments described in the following are 
valid for the single and double chamber housing as v. 
as for the non-Ex and Ex is version. 

Fig. 21: Wiring plan, plug M12x1 

1 Power supply 

Fig. 22: Wiring plan DIN 43650 

1 Power supply 
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Connecting to power supply 

Plug Amphenol-Tuchel 

Plug Harting 

Fig. 23: Wiring plan Amphenol-Tuchel 

1 Power supply 

Fig. 24: Wiring plan Harting 

1 Power supply 
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Setup with the indicating and adjustment module PLICSCOM 

6 Setup with the indicating and 
adjustment module PLICSCOM 

6.1 Short description 

Function/Configuration The indicating and adjustment module PLICSCOM is 

used for measured value display, adjustment and 
diagnosis. It can be mounted in the following housing 
versions and instruments: 

Insert/remove PLICSCOM 

All sensors of the plics® instrument family, in the 
single as well as in the double chamber housing 
(optionally in the electronics or connection 
compartment) 
external indicating and adjustment unit VEGADIS 61 

6.2 Installing the indicating and adjustment 
module PLICSCOM 

PLICSCOM can be inserted or removed at any time. It is 

not necessary to interrupt the power supply. 

To install, proceed as follows: 

1 Unscrew the housing cover 

2 Place PLICSCOM in the desired position on the 
electronics (you can choose any one of four different 
positions - each displaced by 90°) 

3 Press PLICSCOM lightly onto the electronics and 
turn it to the right until it snaps in. 

4 Screw housing cover with inspection window tightly 
back on 

Removal is carried out in reverse order. 

PLICSCOM is powered by the sensor, an additional 
connection is not necessary. 
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Setup with the indicating and adjustment module PLICSCOM 

Fig. 25: Installation of PLICSCOM 

Note: 

1 If you intend to retrofit VEGABAR 64 with PLICSCOM for 
continuous measured value indication, a higher cover 
with an inspection glass is required. 
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Setup with the indicating and adjustment module PLICSCOM 

Key functions 

Adjustment system 

6.3 Adjustment system 

Fig. 26: Indicating and adjustment elements 

1 LC display 
2 Indication of the menu item number 
3 Adjustment keys 

[OK] key: 

- move to the menu overview 
- confirm selected menu 
- edit parameter 
- save value 

(-4 key to select: 
- menu change 
- list entry 
- editing position 

(+1 key: 
- modify value of a parameter 

(ESC] key: 
- interrupt input 
- jump to the next higher menu 

The sensor is adjusted via the four keys of the indicating 
and adjustment module PLICSCOM. The LC display 
indicates the individual menu items. The functions of the 
individual keys are shown in the above illustration. 
Approx. 10 minutes after the last pressing of a key, an 
automatic reset to measured value indication is 
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Setup with the indicating and adjustment module PLICSCOM 

Switch on phase 

triggered. Any values not confirmed with (OK] will not 
be saved. 

6.4 Setup procedure 

After VEGABAR 64 is connected to power supply, the 
instrument carries out a self-test for approx. one minute. 
The following steps are carried out: 

internal check of the electronics 
indication of the instrument type, the firmware version 
as well as the sensor TAGs (sensor name) 
the output signal jumps briefly to the set fault current 

Then the actual measured value is displayed and the 
corresponding current is transmitted to the cable3). 

Address setting HART- In HART-Multidrop mode (several sensors on one input) 
Multidrop the address must be set before continuing with the 

parameter adjustment. You will find a detailed 
description in the operating instructions manual of 
PLICSCOM or in the online help of PACTware or DTM. 

HART mode 

Standard 

Address 0 

Level or process pressure VEGABAR 64 can be used for level as well as for 
measurement process pressure measurement. Default setting is level 

measurement. The mode can be changed in the 
adjustment menu. 

Depending on your application, only the respective 
subchapter "Level measurement" or "Process pressure 
measurement" will apply. There you will find the 
individual adjustment steps. 

Optional settings Additional adjustment and diagnosis options such as e. 

g. scaling, simulation or trend curve presentation are 
shown in the following menu schematic. You will find a 

3) The values correspond to the actual level as well as to the settings 
already carried out, e.g. default setting. 
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Setup with the indicating and adjustment module PLICSCOM 

Parameter adjust- 
ment, level measu- 
rement 

detailed description of these menu items in the operating 
instructions manual of the indicating and adjustment 
module PLICSCOM. 

Level measurement 
Set up VEGABAR 64 in the following sequence: 

1 Select adjustment unit/density unit 

2 Carry out position correction 

3 Carry out min. adjustment 

4 Carry out max. adjustment 

In the menu item "Units of measurement" you select the 
physical unit in which the adjustment should be carried 
out, e.g. mbar, bar, psi... 

The position correction compensates the influence of 
the mounting position or static pressure on the 
measurement. It does not influence the adjustment 
values. 

Information: 

1 These steps are not necessary for instruments which 
are already preset acc. to customer specifications! 

You can find these data on the type label on the 
instrument and in the menu items of the min./max. 
adjustment. 

PLICSCOM enables the adjustment without filling or 
pressure. You can carry out the settings in the workshop 
without the instrument having to be installed. 

In the menu items min./max. adjustment, the actual S 
measured value is also displayed. 

Selecting adjustment unit/ To switch over to another adjustment unit4) (in the 
density unit example from bar to mbar) proceed as follows: 

1 Push [OK] in the measured value display, the menu 
overview will be displayed. 

4) 

N 

m 
Selection possibilities: mbar, bar, psi, Pa, kPa, MPa, inHg, mmHg, 
inH2O, mmH2O. 

1.) 
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> Basic adjustment 

Display 

Diagnostics 

Seneca 

lido 

2 Confirm the menu "Basic adjustment" with (OKJ, the 
menu item "Units of measurement" will be displayed: 

Units Of measurement 

3 Activate the selection with (OK] and select the 
requested unit with (-4 (in the example mbar). 

4 Confirm with (OK] and move to position correction 
with (-4. 

The adjustment unit is now changed from bar to mbar. 

Information: 

1 When changing over to a height unit (in the example 
from bar to m), also the density has to be entered. 

Proceed as follows: 

1 Push (OK] in the measured value display, the menu 
overview will be displayed. 

2 Confirm the menu "Basic adjustment" with (On the 
menu item "Units of measurement" will be displayed. 

3 Activate the selection with (OK] and select the 
requested unit with (-4 (in the example m). 

4 Confirm with (On the submenu "Density unit" 
appears. 

Units of measurement 

Density unit , 

> krycle 

per 

5 Select the requested unit, e.g. kg/dm3 with ( ->J and 
confirm with (OK], the submenu "Density" appears. 
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....Units of rheasaiteni6ra, 

pensiry 

0001.000. 

6 Enter the requested density value with (->1 and 1410 
confirm with MK] and move to position correction 
with [-->1. 

The adjustment unit is now changed from bar to m. 

Carrying out position cor- Proceed as follows: 
rection 

1 Edit the offset value in the menu item "Position 
correction" with (OK): 

2 Set the requested offset value, e.g. the actual 
measured value with reciprocal sign with (->1 and 

(+1. 

3 Confirm with (OK) and move to min. (zero) adjust- 
ment with [->]. 

Carrying out min: adjust- Proceed as follows: 
ment 

1 Edit in the menu item "Min. adjustment" the % value 
with (OK). 

!Mid uitrbent 

.0000% 
i_ 

"0000.0 mbar 

;.0060,6 en6r 

2 Set the requested % value with (Aland (->1. 

3 Edit the requested mbar value with [On 
4 Set the requested mbar value with (4] and [->1. 

5 Confirm with pi] and move to max. adjustment with 

The min. adjustment is finished. 
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Information: 

1 To adjust with a filling, you simply enter the indicated 
actual measured value. If the adjustment ranges are 
exceeded, the message is displayed "Outside para- 
meter limits". The editing procedure can be interrupted 
with [ESC] or the displayed limit value can be accepted 
with (On 

Carrying out max. adjust- Proceed as follows: 
ment 

1 Edit the % value in the menu item "Max. adjustment" 
with (OK]. 

Max adjustment 

+100.0 % 

+1000.0 mbar 

0000 0 mbar 

Information: 

1 The displayed pressure for 100 % corresponds to the 
nominal measuring range of the sensor (in the above 
example 1.0 bar = 1000 mbar). 

2 Set the requested % value with (-4 and (On 
3 Edit the requested mbar value with (OK]. 

4 Set the requested mbar value with (4-] and (-4. 
5 Confirm with (OK] and move to the menu overview 

with (ESC]. 

The max. adjustment is finished. 

Information: 
To adjust with a filling, you simply enter the indicated 
actual measured value. If the adjustment ranges are 
exceeded, the message is displayed "Outside para- 
meter limits". The editing procedure can be interrupted 
with (ESC] or the displayed limit value can be accepted 
with 10K]. 

The setup of VEGABAR 64 is finished. All other menu 
items are described in the separate operating instru- 
ctions manual of the indicating and adjustment module 
PLICSCOM. 
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Parameter adjust- 
ment, process 
pressure measure- 
ment 

Process pressure measurement 
Set up VEGABAR 64 in the following sequence: 

1 Select application "Process pressure measurement" 

2 Select the adjustment unit 

3 Carry out position correction 

4 Carry out zero adjustment 

5 Carry out span adjustment 

In the menu item "Units of measurement" you select the 
physical unit in which the adjustment should be carried 
out, e.g. mbar, bar, psi... 

The position correction compensates the influence of 
the mounting position or static pressure on the 
measurement. It does not influence the adjustment 
values. 

In the menu items "zero" and "span" you determine the 
span of the sensor, the span corresponds to the end 
value. 

Information: 

1 These steps are not necessary for instruments which 
are already preset acc. to customer specifications! 

You can find these data on the type label on the 
instrument and in the menu items of the zero/span 
adjustment. 

PLICSCOM enables the adjustment without filling or 
pressure. You can carry out the settings in the works. 
without the instrument having to be installed. 

In the menu items zero/span adjustment, the actual 
measured value is also displayed. 

VEGABAR 64 is preset to application "Level measure- 
ment". Proceed as follows when switching over to 
application "Process pressure measurement": 

Select application "pro- 
cess pressure measure- 
ment" 

1.) 
1 Push (OK] in the measured value display, the menu 

overview will be displayed. Cin 

2 Select the menu "Service" with (-4 and confirm with O 

1.) 
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Setup with the indicating and adjustment module PLICSCOM 

(OKJ. 

Basic aditistment 

DfsfgaY 

° Diagnostics 

> Service 

Info 

3 Select the menu item "Application" with /.->] and edit 
with [On 

Warning: 
Note the warning: "Output can change". 

4 Select "OK" with [ ->J "OK" and confirm with (OKJ. 

5 Select "Process pressure" from the list and confirm 
with [OKJ. 

Selecting the adjustment To switch over to another adjustment unity (in the 
unit example from bar to mbar) proceed as follows: 

1 Push [OK) in the measured value display, the menu 
overview will be displayed. 

>:DasiC' adjustment 

Display 

DffShostA 

qerviCe 

2 Confirm the menu "Basic adjustment" with [On the 
menu item "Units of measurement" will be displayed: 

-Units Of measurement F. 

bar 

3 Activate the selection with [OK] and select the 
requested unit with (-4 (in the example mbar). 

4 Confirm with (OK) and move to position correction 
with (-4. 

The adjustment unit is now changed from bar to mbar. 

5) Selection possibilities: mbar, bar, psi, Pa, kPa, MPa, inHg, mmHg, 
inH2O, mmH2O. 
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Setup with the indicating and adjustment module PLICSCOM 

Carrying out position cor- Proceed as follows: 
rection 

Carrying out zero adjust- 
ment 

1 

1 

1 Edit the offset value in the menu item "Position 
correction" with (OK]: 

Position corricion 

Offset 

+ 0000:0 Filer 

510 mbar 

2 Set the requested offset value, e.g. the actual 
measured value with reciprocal sign with (-4 and 

(+1. 

3 Confirm with (OK] and move to min. (zero) adjust- 
ment with (-4. 

Proceed as follows: 

1 Edit the mbar value in the menu item "zero" with 
(OK]. 

*re adaiatiriera. 

doo.05 

. +0000.0 mbar 

000b:o Mbar 

2 Set the requested mbar value with Nand (-4. 
3 Confirm with (OK] and move to span adjustment with 

The zero adjustment is finished. 

Information: 
The zero adjustment shifts the value of the span 
adjustment. The span, i.e. the difference between the e 

values, however, remains unchanged. 

Information: 
To adjust with pressure, you simply enter the indicated 
actual measured value. If the adjustment ranges are 
exceeded, the message is displayed "Outside para- 
meter limits". The editing procedure can be interrupted 
with [ESC] or the displayed limit value can be accepted 
with (OK]. 
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Setup with the indicating and adjustment module PLICSCOM 

Carrying out span adjust- Proceed as follows: 
ment 

1 Edit the mbar value in the menu item "span" with 
MK]. 

::$pariladjtistnieht 

100 0% ti* 

+,000 0 mbar 

0000 0 mbar' 

Information: 

IL 
The displayed pressure for 100 % corresponds e. g. to 
the nominal range of the sensor (in the above example 
1.0 bar = 1000 mbar). 

2 Set the requested mbar value with (->1 and (OK]. 

3 Confirm with (OK] and move to the menu overview 
with (ESCJ. 

The span adjustment is finished. 

Information: 
To adjust with pressure, you simply enter the indicated 
actual measured value. If the adjustment ranges are 
exceeded, the message is displayed "Outside para- 
meter limits". The editing procedure can be interrupted 
with [ESC] or the displayed limit value can be accepted 
with (OK]. 

The setup of VEGABAR 64 for process pressure 
measurement is finished. All other menu items are 
described in the separate operating instructions manual 
of the indicating and adjustment module PLICSCOM. 
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Basic adjustment 

> Basic adjustment ' 

Display 

Diagnostics 

Service 

Into 

6.5 Menu schematic 

r Units of measurement :.Positton mitred liksCadjustment 'Mrnii.:adiustrnent 1.4 

011sal 06.0'1'; 190;00 % 

Damping 

1s 

5.' 

Display 

Beak. adjustmeat 

> Display 

Diagnostics 

Service 

Into 

0000 mbar 0:00 'mbar too:tio mbar 

53 mbar 53 mbar : 53 mbar 

Lin earrzation curve 1 

I 'near 

cff ::Displayed value 2 11 Displayed value 

Preaabre scaled . 

Diagnostics 

Sensor -TAG 

Sensor 

Display units 2 2..` a Scaling 

Volume . 41°4., 0.01 

100 % = 1000.01 

Basic adjustment 

Display: 

Diagnostics. 

Service 

Into 

' Peak values 

Trnin: -12.5°C 

Tmax: .5°C 

:b.S.s bar 

Sensor. status ' 

OK 

Trend recording 3.4-' 

p-max: 16.765 bar 
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Service 

Basic acipist ilt 

"Display 

Diagnostics 

mice 

do 

Current output : t Simulation 

Output mode .4.20 rnA - Start . . 

FUiluie mode .u3.6 mA , simulation 

min. client 3.8 mA J .. 

. 

1-tAIR?.mode. 
. 

. 
Standard 

Address 

4 5..` 

Info 

f Basic' adjustment 

Display 

Diagnostis 

Service 

Irdo 

Copy sensor data 6' 

&ivy sensor data? 

C Sensor type, 5 1 (7 Date of manufacture 5 2.\ 
VEGABAR 6x 26. Sept. 2003 

Sofh/aie Version , . 

Sepal number '.., 3.lci. 

\.. 12345678 .. 

, - 

Select 

reset? 

4 3 

FIN 

, 

, Enable? 

4 

Date of last change 

using PC 

26 Sept 2003 

53\ 

language 4 4's 

Deutsch 

< 

Application 

Level 

Sensor details , 5 41 

Display now? 
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Setup with PACTwarerm 

Connecting the PC directly 
to the sensor 

7 Setup with PACTwareTM 

7.1 Connecting the PC 

Fig. 27: PC connected directly to the sensor 

1 RS232 connection 
2 VEGABAR 64 
3 I2C adapter cable for VEGACONNECT 3 

Necessary components: 

VEGABAR 64 
PC with PACTwareTM and suitable VEGA-DTM 
VEGACONNECT 3 with I2C adapter cable (article no. 
2.27323) 
power supply unit 
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Setup with PACTwareTM 

Connecting the PC to the 
signal cable 

1 

Fig. 28: Connecting the PC to the signal cable 

1 RS232 connection 
2 VEGABAR 64 
3 HART adapter cable for VEGACONNECT 3 
4 HART resistance 250 Ohm 

Necessary components: 

VEGABAR 64 
PC with PACTwareTM and suitable VEGA-DTM 
VEGACONNECT 3 with HART adapter cable 
HART resistance approx. 250 Ohm 
power supply unit 

Note: 
With power supply units with integrated HART resis- 
tance (internal resistance approx. 250 Ohm), an addi- 
tional external resistance is not necessary (e.g. 
VEGATRENN 149A, VEGADIS 371, VEGAMET 381). In 

such cases, VEGACONNECT 3 can be connected in 

parallel to the 4 ... 20 mA cable. 

7.2 Parameter adjustment with PACTwareTM 

Further setup steps are described in the operating 
instructions manual DTM Collection/PACTware atta- 
ched to each CD and which can also be downloaded 
from our homepage. A detailed description is available 
in the online help of PACTwareTM and the VEGA-DTMs. 
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Note: 

1 Keep in mind that for setup of VEGABAR 64, DTM- 
Collection 10/2003 or a later version must be used. 

All currently available VEGA-DTMs are provided in/lik 
DTM Collection on CD and are available from the up 
responsible VEGA agency for a token fee. This CD 
includes also the up-to-date PACTwareTM version. The 
basic version of this DTM Collection incl. PACTwareTM 
is also available as a free-of-charge download from the 
Internet. 
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Maintenance and fault rectification 

8 Maintenance and fault rectification 

8.1 Maintenance 

When used as directed in normal operation, VEGABAR 
64 is completely maintenance-free. 

8.2 Fault rectification 

Causes of failure VEGABAR 64 offers maximium reliability. Nevertheless, 
faults may occur during operation. These can have the 
following causes, e.g.: 

Sensor 
Process 
Power supply 
Signal processing. 

Fault rectification The first measures to be taken are to check the output 
signal and evaluate fault messages via the adjustment 
module PLICSCOM. The procedure is described below. 
Further comprehensive diagnostics can be carried out 
on a laptop with the software PACTwareTM and the 
suitable DTM. In many cases, the reasons can be 
determined in this way and faults can be rectified. 

24 hour service hotline Should these measures not be successful, please call in 

urgent cases the VEGA service hotline under the 

phone numer +49 1805 858550. 

The hotline is available to you 7 days a week round-the- 

411 clock. Since we offer this service world-wide, the 
support is only available in the English language. The 
service is free of charge, only the standard telephone 
costs will be charged. 

Checking the 4 ... 20 mA Connect a hand-held multimeter with a suitable measu- 
signal ring range acc. to the wiring plan. 
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? 4 ... 20 mA signal is not stable 

level fluctuations 

set integration time via PLICSCOM or 
PACTwareTM 

no atmospheric pressure compensation 

check the pressure compensation in the housing 
and clean the filter element, if necessary 

? 4 ... 20 mA signal missing 

incorrect connection to power supply 

-4 check connection acc. to chapter "Connection 
procedure" and correct, if necessary, acc. to 
chapter "Wiring plans" 

no power supply 

4 check cables for line break, repair, if necessary 

supply voltage too low or load resistance too high 

4 check and adapt, if necessary 

? Current signal greater than 22 mA or less than 3.6 mA 

electronics module or measuring cell defective 

4 exchange instrument or return it for repair 

upcoming failure message via PLICSCOM 

see right there 

In Ex applications, the regulations for the wiring of 
intrinsically safe circuits must be observed. 

Fault messages via ? E013 
PLICSCOM 

no measured value available6) 

4 return instrument for repair 

6) Fault message can come up if the pressure is higher than the 
nominal range 
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Preparations 

Maintenance and fault rectification 

? E017 

adjustment span too small 

4 repeat with modified values 

? E036 

no operable sensor software 

4 carry out a software update or return instrument 
for repair 

? E041 

hardware error 

4 exchange instrument or return it for repair 

8.3 Exchanging the oscillator 

The electronics of VEGABAR 64 consists of the 
measuring cell electronics and the processing 
electronics. The measuring cell electronics in the 
process fitting is not accessible for the user. The 
processing electronics is located as oscillator in the 
housing. If this electronics is defective, it can be 
exchanged by the user. 

The oscillators differ only in the signal output and are 
suitable for all VEGABAR series 50 and 60 sensors. The 
following types are available: 

BR-E6OH (4 ... 20 mA HART) 
BR-E.60P (Profibus PA) 
BR-E.60F (Foundation Fieldbus) 

An exchange of the same types is hence possible.lf 
there is no oscillator available on site, it can be ordered 
from the responsible VEGA agency. It can be ordered 
with or without serial number. 

The oscillator with serial number includes order- 
specific data such as housing, process fitting, seal etc. 
The oscillator without serial number includes no order- 
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Exchange 

specific data. The serial numbers are stated on the type 
label of VEGABAR 64 or on the delivery note. 

When installing a new oscillator, the following data will 
be loaded from the measuring cell electronics: 

Sensor type 
Serial number 
Date of manufacture 
Meas. cell absolute or gauge pressure 
Measuring range 
Default 

After exchange, VEGABAR 64 is immediately ready for 
operation. Adjustments such as min./max. or zero/span 
already carried out on site, however, must be repeated. 

As a rule, the exchange of the oscillator must be 
documented internally when used in Ex applications. 

Proceed as follows: 

1 Switch off power supply 

2 Unscrew the housing cover 

3 Lift the opening levers of the terminals with a 

screwdriver 

4 Pull the connection cables out of the terminals 

5 Loosen the two screws with a Philips screwdriver 
(size 1) 
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Fig. 29: Loosen the screws 

1 Oscillator 
2 Screws (2 pcs.) 

6 Pull the existing oscillator out by holding the opening 
levers. 

Note: 

1 Make sure that the housing is not rotated during the 
electronics exchange. Otherwise the plug may be in a 

different position later. 

7 Compare the new oscillator with the old one. The 
statements on the type label must correspond. This 
applies particularly to instruments in Ex areas. 

8 Insert the oscillator carefully. Make sure that the plug 
is in the correct position. 

9 Screw in and tighten the two screws with a Philips 
screwdriver. 

10 Insert the wire ends into the open terminals 
according to the wiring plan 

11 Close the opening levers of the terminals, you will 
hear the terminal spring closing 

12 Check the hold of the wires in the terminals by lightly 
pulling on them 
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13 Check the tightness of the cable entry. The seal ring 
must completely encircle the cable. 

14 Screw the housing cover back on 

The electronics exchange is finished. 

8.4 Instrument repair 

If it is necessary to repair VEGABAR 64 please proceed 
as follows: 

You can download a return form (23 KB) from our 
Internet homepage www.vega.com under "Services > 

Downloads > Forms and Certificates > Repair form. 

By doing this you help us carry out the repair quickly and 
without having to call for additional information. 

Print and fill out one form per instrument 
Clean the instrument and pack it damage-proof 
Attach the completed form and possibly also a safety 
data sheet to the instrument 
Send the instrument to the respective address of 
your agency. In Germany to the VEGA headquarters 
in Schiltach. 
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9 Dismounting 

9.1 Dismounting procedure 

Take note of chapters "Mounting" and "Connecting to 
power supply" and carry out the listed steps in reverse 
order. 

9.2 Disposal 

VEGABAR 64 consists of materials which can be 
recycled by specialised recycling companies. We have 
purposely designed the electronic modules to be easily 
separable. Mark the instrument as scrap and dispose of 
it according to government regulations (electronic scrap 
ordinance, ...) 

Materials: see Technical data 

If you cannot dispose of the instrument properly, please 
contact us about disposal methods or return. 
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10 Supplement 

10.1 Technical data 

General data 

Materials, wetted parts 

- process fitting 316L (stainless steel 1.4435), PVDF, 
PVDF plated, Hastelloy C4 plated 

- diaphragm sapphire-ceramic (99.9 % oxide ceramic) 

- seal, measuring cell Viton, Kalrez 6375, EPDM 

Materials, non-wetted parts 

- housing plastic PBT (Polyester), Alu-die casting 
powder-coated, stainless steel (1.4435) 

- seal ring between housing and NBR (stainless steel housing), silicone 
housing cover (Alu/plastic housing) 

- inspection window in housing 
cover for PLICSCOM 

- ground terminal 

Polycarbonate 

stainless steel 1.4571/1.4435 

- connection cable between IP 68 PUR, FEP, PE 
housing and remote electronics 

- plug connector PA 

- cover screw plug connector bronzed steel 

- type plate support with IP 68 PE hard 
version on cable 

Weight 0.8 ... 8 kg (depending on process fitting) 
(1.8 ... 17.6 Ibs) 
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Output variable 

Output signal 
Resolution 
Fault signal 

Current limitation 
Load 
Integration time (63% of the input 
variable) 
Rise time 
Fulfilled Namur recommendation 

4 ... 20 mA/HART 
1.6µA 
current output unchanged, 20.5 mA, 
22 mA, < 3.6 mA (adjustable) 
22 mA 
see load diagram in Power supply 
0 ... 999 s, adjustable 

150 ms (ti: 0 s, 0 ... 100 %) 
NE 43 

Input variable 

Adjustment range of the zero/span adjustment: 
- zero begin minus 50 % of the nominal range up 

to +95 % of the nominal range 

- span -120 7) ... +120 % of the nominal range 

Adjustment range of the min. a 

- percentage value 

- pressure value 

djustment: 
from -10 % ... 110 % of the nominal range 

from -50 `)/0 ... 150 % of the nominal range 

Adjustment range of the max. adjustment: 

- percentage value 

- pressure value 

Recommended max. turn down 

from -10 % ... 110 % of the nominal range 

from -50 % ... 150 % of the nominal range 

1 :30 

7) Values less than -1.0 bar cannot be adjusted. 
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Nominal range Gauge pressure resis- 
tance 

Low pressure resis- 
tance 

Gauge pressure 

bar/-5...+5 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa do-0.05...+0.05 

-0.1...+0.1 bar/-10...+10 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa 

-0.2...+0.2 bar/-20...+20 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa 

-0.5...+0.5 bar/-50...+50 kPa 35 bar/3500 kPa -1.0 bar/-100 kPa 

-1.0...+0.0 bar/-100...0 kPa 35 bar/3500 kPa -1.0 bar/-100 kPa 

-1.0...+1.5 bar/-100...+150 kPa 50 bar/5000 kPa -1.0 bar/-100 kPa 

-1.0...+5.0 bar/-100...+500 kPa 65 bar/6500 kPa -1.0 bar/-100 kPa 

-1.0...+10 bar/-100...+1000 kPa 90 bar/9000 kPa -1.0 bar/-100 kPa 

-1.0...+25 bar/-100...+2500 kPa 130 bar/13000 kPa -1.0 bar/-100 kPa 

-1.0...+60 bar/-100...+6000 kPa 300 bar/30000 kPa -1.0 bar/-100 kPa 

0...0.1 bar/0...10 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa 

0...0.2 bar/0...20 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa 

0...0.4 bar/0...40 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa 

0...1.0 bar/0...100 kPa 35 bar/3500 kPa -1.0 bar/-100 kPa 

0...2.5 bar/0...250 kPa 50 bar/5000 kPa -1.0 bar/-100 kPa 

0...5 bar/0...500 kPa 65 bar/6500 kPa -1.0 bar/-100 kPa 

0...10 bar/0...1000 kPa 90 bar/9000 kPa -1.0 bar/-100 kPa 

0...25 bar/0...2500 kPa 130 bar/13000 kPa -1.0 bar/-100 kPa 

0...60 bar/0...6000 kPa 200 bar/20000 kPa -1.0 bar/-100 kPa 

Absolute pressure 

0...1.0 bar/0...100 kPa 35 bar/3500 kPa 

0...2.5 bar/0...250 kPa 50 bar/5000 kPa 

0...5 bar/0...500 kPa 65 bar/6500 kPa 

0...10 bar/0...1000 kPa 90 bar/9000 kPa 

0...25 bar/0...2500 kPa 130 bar/13000 kPa 

0...60 bar/0...6000 kPa 200 bar/20000 kPa 
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Accuracy (similar to DIN EN 60770-1) 

Reference conditions acc. to DIN EN 61298-1 
- temperature 18 ... 30°C (64.4 ... 86°F) 

Aslative humidity 45 ... 75 % 

Alirressure 860 ... 1060 mbar (86 ... 106 kPa) (12.5 ... 

15.4 psi) 

Determination of characteristics limit point adjustment acc. to DIN 16086 
Characteristics linear 

Deviation in characteristicso 
Deviation in characteristics 
- Turn down 1 : 1 

- Turn down up to 1 : 

- Turn down up to 1 : 

5 

10 

< 

< 

< 

0.1 `3/0 

0.1 % 

0.15 % 

Deviation in characteristics9) 
- Turn down 1 : 1 < 0.05 °/0 

- Turn down up to 1 : 5 < 0.05 c/0 

- Turn down up to 1 : 10 < 0.075 

Influence of the ambient temperature 

Average temperature coefficient of the zero signal10) 

- Turn down 1 : 1 

- Turn down up to 1 : 5 

- Turn down up to 1 : 10 

0.05 %/10 K 

0.1 %/10 K 

0.15 %/10 K 

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1) 

Long-term drift of the zero signall1) < 0.1 % per 2 years 

8) 

9) 

10) 

11) 

Relating to the nominal range, incl. hysteresis and repeatability, 
determined acc. to the limit point method. 
Only with process fitting EV, FT. 
In the compensated temperature range of 0 ... 80°C (176°F), re- 
ference temperature 20°C (68°F). 
Acc. to IEC 60770-1, relating to the nominal range. 
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Ambient conditions 
Ambient, storage and transport temperature 
- 
- 

without PLICSCOM -40 ... +80°C (-40 ... +176°F) 

with PLICSCOM -20 ... +70°C (-4 ... +158°F) 

Process conditions 
Product temperature, depending on 

- Viton 

- EPDM 

- Kalrez 6375 

Calibration position 
Influence of the installation position 
Vibration resistance 

the measuring cell seall2) 

-20 ... 120°C (-4 ... 248°F) 

-40 ... 120°C (-4 ... 248°F) (1 h: 140°C/ 
284°F cleaning temperature) 

-10 ... 120°C (14 ... 248°F) 

upright, diaphragm points downward 
< 0.2 mbar/20 Pa (0.003 psi) 
mechanical vibrations with 4 g and 5 ... 

100 Hz 13) 

12) With process fitting PVDF, max. +100°C (212°F). 
13) Tested acc. to the regulations of German Lloyd, GL directive 2 
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Electromechanical data 

Cable entry/plug (dependent on the version) 

- single chamber housing 

- double chamber housing 

1 x cable entry M20x1.5 (cable-s 
5 ... 9 mm), 1 x blind stopper M20x1.5 

or: 

1 x closing cap 1/2 NPT, 1 x blind 
stopper 1/2 NPT 

or: 

1 x plug M12x1, 1 x blind stopper 
M20x1.5 

1 x cable entry M20x1.5 (cable-es 

5 ... 9 mm), 1 x blind stopper M20x1.5, 
plug M12x1 for VEGADIS 61 (option) 

or: 
1 x closing cap 1/2 NPT, 1 x blind 
stopper' NPT, plug M12x1 for VE- 
GADIS 61 (option) 

or: 

1 x plug M12x1, 1 x blind stopper 
M20x1.5, plug M12x1 for VEGADIS 61 

(option) 

Spring-loaded terminals for wire cross sections up to 2.5 mm2 

Connection cable between IP 68 instrument and remote electronics: 
max. length 180 m (590 ft) 

min. bending radius 25 mm (at 25°C/77°F) 

- diameter approx. 8 mm 

- colour - standard black 

olour - Ex version blue 
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Indicating and adjustment module PLICSCOM 

ViE 

Power supply and data transmis- through sensor via gold-plated sliding 
sion contacts (I2C bus) 
Display LC display in dot matrix 
Adjustment elements 4 keys 
Protection 

- unassembled IP 20 

- mounted into the sensor without 
cover 

IP 40 

Materials 
- housing ABS 

- inspection window Polyester foil 

Power supply 
Supply voltage 
- non-Ex instrument 

- EEx is instrument 

- Exd instrument 

Permissible residual ripple 
- < 100 Hz 

- 100 Hz ... 10 kHz 

12 ... 36 V DC 

12 ... 30 V DC 

18 ... 36 V DC 

Uss < 1 V 

Uss < 10 mV 

Load see diagram 
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0 
1000 

750 

00 
250 

A 

- 
_ 

- 
I 

I 

I,...0 

I 

I 

I 

ya 

12 14 16 18 20 22 24 26 28 30 32 34 36 V 

Fig. 30: Voltage diagram 
1 HART load 
2 Voltage limit EEx ia instrument 
3 Voltage limit non-Ex instrument/Exd instrument 
4 Supply voltage 

Electrical protective measures 

Protection 
- housing IP 66/IP 6714) or IP 68 

- Housing for remote electronics IP 65 
(with IP 68 version) 

Overvoltage category III 

Protection class II 

Approvals15)16) 
ATEX ATEX II 1G, 1/2G, 2G EEx ia IIC T6; ATEX 

II 1/20, 2G EEx d ia IIC T6; ATEX II 1/2D, 
2D IP6X T 

IEC IEC Ex ia IIC T6 

Ship approvals GL, LRS, ABS, CCS, RINA 

Others WHG 

14) Instruments with gauge measuring ranges can no longer detect 
the ambient pressure when being submerged, e. g. in water. This 
can falsify the measured value. 

15) Deviating data with Ex applications: see separate safety instru- 
ctions 

16) depending on order specification 
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10.2 Dimensions 

Housing 

Fig. 31: Housing versions 
1 Plastic housing (" dimension with integrated PLICSCOM) 
2 Stainless steel housing (* dimension with integrated PLICSCOM) 
3 Aluminium double chamber housing (* dimension with integrated PLICSCOM) 
4 Aluminium housing (" dimension with integrated PLICSCOM) 

IP 68 version with cable outlet 

O 

Fig. 32: IP 68 version with cable outlet 
5 axial 
6 lateral 

ri 

C 

\ 
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Remote electronics with IP 68 version 

Fig. 33: Remote electronics with IP 68 version 
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VEGABAR 64, screwed connection 

GC 

GN 

GG GW 

AA BA/BB 

Fig. 34: VEGABAR 64, screwed connection 

C 

C 

2 

4 

C 
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VEGABAR 64, screwed connection 

Fig. 35: VEGABAR 64, screwed connection 
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VEGABAR 64, flange connection 

© 

EA, FB, FE, FH, Fl 

FD FE, FG, FK 

D b k d2 d. f P d5 

EA DN43/PN40 
FB DN50/PN40 
FE DN80/PN40 

150mm 
165mm 
200mm 

18mm 
20mm 
24mm 

110mm 
125mm 
160mm 

4x 018mm 
4x 018rnm 
8x ol8mm 

88mm 
102mm 
138mm 

3mm 
3mm 
3mm 

- 
- 
- 

- 
- 

FH 2/150Ibs 
Fl 371501bs 

6' 
7I/2. 

3/4* 

15/16. 

73/4 
6' 

4x 03/4* 
4x 03/4' 

35 /g' 

54 

VI& 
1/16. 

- 
- 

- 
- 

EB DN40fPN40 
ED ON50/PN40 
EE DR180/PN40 

150mm 
165m 
200mm 

18mm 
20mm 
24mm 

110mm 
125mm 
160mm 

4x 018mm 
8x ol8mm 
8x e18mm 

88mm 
138mm 
138mm 

3mm 
3mm 
3mm 

,-, 
ci) 

38mm 
38mm 
38mm 

Fig. 36: VEGABAR 64, flange connection 
1 Flange connection acc. to DIN 2501 
2 Flange connection acc. to ANSI B 16.5 
3 Flange with extension 
4 Order-specific 
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VEGABAR 64 with connection for paper industry 

Supplement 

Fig. 37: VEGABAR 64 with connection for paper industry 
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10.3 Certificate 

CE declaration of conformity 

411 

CE 
Konformitatserklarung 

Declaration of conformity 
Declaration de conformite 

67.C 

7 7\ i _ 

/,/1 

___1 1 

V/r- \ 
I 

VEGA Grleshaber KG 
Am Hohensteln 113 

77761 Schateeh 

widen in alleiniger Verantwortung, dass das Produkt / declare under 
our sole responsibility that our product / declare sous sa seule 

responsabilite que le produil 

VEGABAR 52.r, 52.C, 53.r, 53.C* 
VEGABAR 61.r, 61.C*, 64.r, 64.C., 65.r, 65.C, 66.r, 66.C, 67., 

mft NetztellprInt NTP2-2LH und13191talplatIne BARP2-13H 

auf des sich diese Erklarung bezieht, mil den folgenden Normen 
Obereinstimmt / to which this declaration relates is In conformity 
with the following standards / august se nfifere tette declaration 

est conforms aux normes 

EN 61326: 1997 / Kassel B) 
EN 61328: 1997 /AI : 1998 

EN 61010 1 : 2001 

gernaB den Bestimmungen der Richtlinien / following the provision 
of Directives / conformement aux dispositions des Directives 

73/23 EWG 
89/336 EWG 

Schiltach, 17.06.2003 pion . 
7 . ...1,Z,44-14,c/ 

Josef Fehrenbach 
Entwicklungsleitung 

Fig. 38: CE declaration of conformity 
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Messrs. 

Manufacturer declaration no. 24633 

VEGA Grieshaber KG 
Am Hohenstein 113 

77761 Schiltach 

410Ieclares that the Pressure Transmitter type VEGABAR 52, 53, 61, 64, 65, 66, 67 
with electronics H (4...20mA HART) 

in accordance with DIN/EN 60079-14/1998 paragraph .5.2.3 item c 1 

and when used correctly under the condition that the operator follows the instructions in the documents listed: 
Mounting and operating instructions in the Operating Instructions manual 

Data and instructions of this manufacturer declaration 
Installation regulations 

are suitable for use in Zone 2 

The max. surface temperature increase during operation is 43K. 

With an ambient temperature of 70°C on the housing and a product temperature of 70°C, the max. surface 
temperature is 113°C during operation. 

Measures to maintain the explosion protection during operation: 

Permissible operating voltage: Umin. = 14V; Umax. = 36V. 

The instrument must be installed and operated in such a way that ignition due to electrostatic charge is not 
expected (depending on the version, the process fitting or the housing are made of electrically non-conductive 
plastic). 
The availability, the perfect quality and the correct position of the seal between the lower part of the housing and 

the cover must be ensured; the cover must be screwed on tightly. 
If the instrument is operated with opened cover, the adjustment module PLICSCOM is mounted or its keys are 
pushed, it must be ensured that no explosive atmosphere is present. 
Make sure that the cable entry is tight and strain-relieved; the outer diameter of the connection cable must be 

adapted to the cable entry; the pressure screw of the cable entry must be tightened carefully. 
Free openings for cable and cable entries must be covered tightly. 
The surface temperature must not exceed the ignition temperature of the concemed explosive atmosphere. 
VEGABAR66, 67 must be mounted in such a way that contact of the sensor to the vessel wall can be excluded 
by taking vessel installations and flow conditions in the vessel into account. 

aSingle component in the instrument 

This instrument was judged by a person meeting the requirements acc. to DIN/EN 60079-14. 

VEGA Grieshaber KG 

Schiltach, den 01.07.04 

i.V. Fruhauf 

Fig. 39: Manufacturer declaration 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone +49 7836 50-0 
Fax +49 7836 50-201 
E-mail: info@de.vega.com 
www.vega.com 

ISO 9001 

Er.9 CE 
All statements concerning scope of delivery, application, 
practical use and operating conditions of the sensors and 
processing systems correspond to the information avail- 

able at the time of printing. 

Techical data subject to alterations 27525-EN-041022 
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About this document 

1 

A 

1 About this document 

1.1 Contents 

This operating instructions manual has all the informa- 
tion you need for quick setup and safe operation of 
VEGAWELL 72. Please read this manual before you 
start setup. 

1.2 Target group 

This operating instructions manual is directed to trained 
personnel. The contents of this manual should be made 
available to these personnel and put into practice by 
them. 

1.3 Symbolism used 

Information, tip, note 
This symbol indicates helpful additional information. 

Caution, warning, danger 
This symbol informs you of a dangerous situation that 
could occur. Ignoring this cautionary note can impair the 
person and/or the instrument. 

Ex applications 
This symbol indicates special instructions for Ex ap- 
plications. 

List 
The dot set in front indicates a list with no implied 
sequence. 

- Action 
This arrow indicates a single action. 
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About this document 

1 Sequence 
Numbers set in front indicate successive steps in a 
procedure. 

VEGAWELL 72 - 4 ... 20 mA/HART 5 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 203 of 729



For your safety 

2 For your safety 

2.1 Authorised personnel 

All operations described in this operating instructions 
manual must be carried out only by trained and 
specialist personnel authorised by the operator. For 
safety and warranty reasons, any internal work on the 
instruments must be carried out only by personnel 
authorised by the manufacturer. 

2.2 Appropriate use 

VEGAWELL 72 is a suspension pressure transmitter for 
level and gauge measurement. 

2.3 Warning about misuse 

Inappropriate or incorrect use of the instrument can give 
rise to application-specific hazards, e.g. vessel overfill or 
damage to system components through incorrect 
mounting or adjustment. 

2.4 General safety instructions 

VEGAWELL 72 is a high-tech instrument requiring the 
strict observance of standard regulations and guideli- 
nes. The user must take note of the safety instructions in 

this operating instructions manual, the country-specific 
installation standards (e.g. the VDE regulations in 

Germany) as well as all prevailing safety regulations and 
accident prevention rules. 

2.5 CE conformity 

VEGAWELL 72 is in CE conformity with EMC (89/336/ 
EWG), fulfils the Namur recommendation NE 21 and is a)I 

en 

cs) 

in CE conformity with NSR (73/23/EWG). 
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Conformity has been judged acc. to the following 
standards: 

EMC: 
- Emission EN 61326: 1997/A1: 1998 (class B) 

- Susceptibility EN 61326: 1997/A1: 1998 

NSR: EN 61010-1: 1993 

2.6 Compatibility acc. to NAMUR NE 53 

VEGAWELL 72 meets NAMUR recommendation NE 53. 
VEGA instruments are generally upward and downward 
compatible: 

sensor software of DTM VEGAWELL 72 HART 
DTM VEGAWELL 72 for adjustment software 
PACTwareTM 

The parameter adjustment of the basic sensor functions 
is independent of the software version. The available 
functions depend on the appropriate software version of 
the single components. 

The software version of VEGAWELL 72 HART can be 
read out via PACTwareTm. 

On our website www.vega.com you will find all software 
histories. Use the possibility and get registered for 
update information via e-mail. 

2.7 Safety information for Ex areas 

Please note the Ex-specific safety information for 
installation and operation in Ex areas. These safety 
instructions are part of the operating instructions manual 
and come with the Ex-approved instruments. 

2.8 Environmental instructions 

Protection of the environment is one of our most 
important duties. That is why we have introduced an 
environment management system with the goal of 
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For your safety VLF 

continuously improving company environmental protec- 
tion. The environment management system is certified 
acc. to DIN EN ISO 14001. 

Please help us fulfil this obligation by observing the 
environmental instructions in this manual: 

Chapter "Storage and transport" 
Chapter "Disposal" 
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Product description 

Scope of delivery 

Components 

3 Product description 

3.1 Configuration 

The scope of delivery encompasses: 

VEGAWELL 72 pressure transmitter with suspension 
cable 
optionally available with straining clamp, screwed 
connection or plastic housing with cable locking 
or VEGAWELL 72 pressure transmitter with con- 
nection tube 
Documentation 
- this operating instructions manual 
- test certificate 
- Ex-specific safety instructions (with Ex versions) 

and, if necessary, further certificates 

VEGAWELL 72 with suspension cable consists of the 
following components: 

transmitter 
suspension cable (optionally available with plastic 
housing) 

VEGAWELL 72 with connection tube consists of the 
following components: 

transmitter 
connection tube 
screwed connection with cable outlet 
or plastic housing with socket 

The components are available in different versions. 
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Product description 

Area of application 

Fig. 1: Example of a VEGAWELL 72 with screwed connection 

1 Transmitter 
2 suspension cable 
3 Screwed connection 
4 Protective cover 

3.2 Principle of operation 

VEGAWELL 72 is used for level and gauge measure- 
ment in wells, basins and atmospherically open ves- 
sels1) particularly in the water/waste water industry as 
well as on ships. 

1) 

O 

9 
m 

For use in atmospherically closed vessels under vacuum, VEGA- 
WELL 72 is available with absolute pressure measuring ranges. CTIo 

0 
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Physical principle 

Power supply 

Packaging 

Product description 

Sensor element is the CERTECII) measuring cell with 
rugged ceramic diaphragm. The hydrostatic pressure 
causes a capacitance change in the measuring cell via 
the ceramic diaphragm. This change is converted into 
an appropriate output signal. 

The CERTEC' measuring cell is also equipped with a 
temperature sensor. The temperature value can be 
displayed via PLICSCOM or processed via the signal 
output. 

Two-wire electronics 4 ... 20 mA/HART for power 
supply and measured value transmission on the same 
cable. 

The power supply range can differ depending on the 
instrument version. The exact range is stated in the 
Technical data in the Supplement. 

3.3 Adjustment 

VEGAWELL 72 4 ... 20 mA/HART can be adjusted with 
three different adjustment media: 

with external adjustment/indication VEGADIS 12 
an adjustment software acc. to FDT/DTM standard, 
e.g. PACTwareTM and PC 
a HART handheld 

The entered parameters are generally saved in VEGA- 
WELL 72, when used with PACTwareTM and PC 
optionally also on the PC. 

3.4 Storage and transport 

Your instrument was protected by packaging during 
transport. Its capacity to handle normal loads during 
transport is assured by a test acc. to DIN EN 24180. 

The packaging of standard instruments consists of 
environment-friendly, recyclable cardboard. For special 
versions PE foam or PE foil is also used. Dispose of the 
packaging material via specialised recycling companies. 
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Product description 

Storage and transport Storage and transport temperature see "Supplement 
temperature - Technical data - Ambient conditions" 

Relative humidity 20 ... 85 % 
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Mounting 

4 Mounting 

4.1 General instructions 

Installation position Note the following facts when selecting the installation 
location. 

Mounting examples 

Side movements of the transmitter can cause 
measurement errors 

Therefore mount VEGAWELL 72 in a calm area or in 

a suitable protective tube 

Information: 

1 We recommend the measuring instrument holder from 
the VEGA line of accessory (article no. BARMONT.B) to 
fasten VEGAWELL 72. 

Mechanical damages on the measuring cell are 
prevented by the protective cover. The cover should 
only be removed when used in extremely dirty water. 

Fig. 2: Mounting example: Version with connection tube in an open 
vessel 
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Mounting 

Connection housing 

Fig. 3: Mounting example: Version with suspension cable in a well 

The connection cable has a capillary for atmospheric 
pressure compensation 

Lead the cable end into a dry space or into a suitable 
terminal housing 

Information: 

1 VEGA recommends VEGADIS 12. It contains the 
terminals and a filter element for pressure compensa- 
tion. For mounting outdoors, a suitable protective cover 
is available. On the version, with plastic housing, the 
terminals and the filter housing are already integrated in 

the plastic housing. 
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Mounting 

4.2 Mounting steps with straining clamp 

Fig. 4: Straining clamp 

1 suspension cable 
2 Suspension opening 
3 Buckets 

Mount VEGAWELL 72 with straining clamp as follows: 

1 Hang the straining clamp to a suitable wall hook 

2 Lower VEGAWELL 72 to the requested height 

3 Shift the buckets upwards and push the suspension 
cable between the buckets 

4 Hold the suspension cable, push the buckets 
downward and fasten with a light stroke 

Removal is carried out in reverse order. 
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Mounting 

4.3 Mounting steps with screwed connection 

Fig. 5: Screwed connection 

1 suspension cable 
2 Seal screw 
3 Cone sleeve 
4 Seal cone 
5 Screwed connection 
6 Seal ring 

Mount VEGAWELL 72 with screwed connection as 
follows: 

1 Weld the welded socket G11/2A or 11/2 NPT to the 
vessel top 

2 Lower VEGAWELL 72 through the mounting boss to 
the requested height 

3 Shift the seal ring for the screwed connection to the 
suspension cable 

4 Insert the suspension cable from below into the open 
screwed connection 

5 Shift the seal cone and the cone sleeve to the 
suspension cable, fasten manually with the seal 
screw 
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Mounting 

6 Screw the screwed connection into the socket, 
fasten with SW 30 and then fasten seal screw with 
SW 19 

How to correct the height: 

1 Loosen seal screw with SW 19 

2 Shift seal cone and cone sleeve to the requested 
position on the cable 

3 Fasten the seal screw 

Removal is carried out in reverse order. 

4.4 Mounting steps with socket and plastic 
housing 

Fig. 6: Plastic housing 

1 Housing 
2 Seal 
3 Thread 

The following description applies to VEGAWELL 72 in 

the following versions: 

Socket with cable outlet 
Plastic housing 

Mount into the vessel Mount VEGAWELL 72 as follows: 

1 Weld the welded socket G11/2A or 11/2 NPT to the 
vessel top 
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Mounting 

2 Insert the transmitter with connection tube or 
suspension cable into the opening 

3 Turn thread with sea12) into the socket and fasten with 
SW 46 

Removal is carried out in reverse order. 

Mounting into the basin Mount VEGAWELL 72 as follows: 

1 Fasten the mounting bracket at the suitable height on 
the basin wall 

1 
Information: 
We recommend the following VEGA mounting acces- 
sory: 

Mounting bracket of stainless steel, article no. 
2.21615 
Counter nut of PP, article no. 2.10371 

2 Insert the transmitter with connection tube or 
suspension cable into the opening of the mounting 
bracket and counter nut 

3 Fasten the counter nut to the thread with SW 46 

2) With thread 11/2 NPT seal with teflon, hemp or a similar resistant 
material. 
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Connecting to power supply 

5 Connecting to power supply 

5.1 Preparing the connection 

Note safety instructions Always observe the following safety instructions: 

Connect only in the complete absence of line voltage 
If overvoltages are expected, overvoltage arresters 
should be installed. 

Take note of safety 
instructions for Ex 
applications 

1 

Select power supply 

Tip: 
We recommend VEGA overvoltage arresters US- F -LB -I 
and USB 62-36G.X. 

In hazardous areas you should take note of the 
appropriate regulations, conformity and type approval 
certificates of the sensors and power supply units. 

Power supply and current signal are transmitted via the 
same two-wire connection cable. The power supply 
range can differ depending on the instrument version. 
The exact range is stated in the Technical data in the 
Supplement. 

Provide a reliable separation of the supply circuit from 
the mains circuits acc. to DIN VDE 0106 part 101. 

The VEGA power supply units VEGATRENN 149AEx, 
VEGASTAB 690, VEGADIS 371 as well as all VEGA- 
METs meet this requirement. If one of these instruments 
is used, protection class III is ensured for VEGAWELL 
72. 

Bear in mind the following factors regarding supply 
voltage: 

the reduction of the output voltage of the power 
supply unit under nominal load (with a sensor current 
of 20.5 mA or 22 mA in case of fault signal) 
the influence of additional instruments in the circuit 
(see load values in Technical data) 
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Connecting to power supply 

Select connection cable VEGAWELL 72 is connected with standard two-wire 
cable without screen. An outer cable diameter of 
5 ... 9 mm ensures the seal effect of the cable entry. If 

electromagnetic interference is expected, we recom- 
mend the use of screened cable. 

Fig. 7: Connect VEGAWELL 72 to power supply 

1 Direct connection 
2 Connection via VEGABOX 01 

3 Connection via plastic housing 
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Cable screening and 
grounding 

Select connection 
cable for Ex appli- 
cations 

Connecting to power supply 

Connect the cable screen on both ends to ground 
potential. In the plastic housing or VEGABOX 01, the 
screen must be connected directly to the internal ground 
terminal. The ground terminal outside on the housing 
must be connected to the potential equalisation. 

If potential equalisation currents are expected, the 
connection on the evaluation side must be made via a 
ceramic capacitor (e.g. 1 nF, 1500 V). The low 
frequency potential equalisation currents are thus sup- 
pressed, but the protective effect against high frequency 
interference signals remains. 

Take note of the corresponding installation regulations 
for Ex applications. 

5.2 Connection procedure 

Direct Proceed as follows: 

1 Lead the connection cable3) to the connection 
compartment. The bending radius must be at least 
25 mm 

2 Connect the wire ends to the terminals acc. to the 
wiring plan 

Via VEGADIS 12 Proceed as follows: 

1 Snap VEGADIS 12 onto the carrier rail or screw it to 
the mounting plate 

2 Loosen the screws and remove the cover 

3 Insert the cable through the cable entry into 
VEGADIS 12 

4 Loosen the screws with a screwdriver 

5 Insert the wire ends into the open terminals 
according to the wiring plan 

6 Tighten the screws with a screwdriver 

3) The connection cable is already preconfectioned. After shortening 
the cable, fasten the type plate with support again to the cable. 
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Connecting to power supply 

Via the plastic housing 

VE 
7 Check the hold of the wires in the terminals by lightly 

pulling on them 

8 Tighten the compression nut of the cable entry, the 
seal ring must completely encircle the cable 

9 Connect the supply cable according to steps 3 to 8 

10 Screw the housing cover back on 

The electrical connection is finished. 

Proceed as follows: 

1 Loosen the cover screws and remove the cover 

2 Insert the connection cable through the cable entry 
into the plastic housing 

3 Loosen the screws with a screwdriver 

4 Insert the wire ends into the open terminals 
according to the wiring plan 

5 Tighten the screws with a screwdriver 

6 Check the hold of the wire ends in the terminals by 
lightly pulling on them 

7 Tighten the compression nut of the cable entry, the 
seal ring must completely encircle the cable 

8 Retighten the housing cover 

The electrical connection is finished. 
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Connecting to power supply 

Direct connection 

5.3 Wiring plans 

Fig. 8: Wire assignment, connection cable 

1 br (+) and bl (-) for power supply or to the processing system 
2 Is only required with VEGADIS 12, otherwise connect to minus 
3 Screen 
4 Breather capillaries 
5 Suspension cable 
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Connecting to power supply 

Connection via VEGADIS 
12 

Fig. 9: Terminal assignment, VEGADIS 12 

1 To power supply or processing system 
2 Control instrument (4 ... 20 mA measurement) 
3 Screen4) 
4 Breather capillaries 
5 Suspension cable 

4) 

O 
O 

Connect screen to ground terminal. Connect ground terminal 12ri 

outside on the housing as prescribed. The two terminals are gal- 
vanically connected. cn° 

4=. 0 
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Connecting to power supply 

Connection via plastic 
housing 

C 

0 
iO 

0 
1 2 

-T- 

Fig. 10: Terminal assignment, plastic housing 

1 To power supply or processing system 
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Set up 

Adjustment range 

Adjustment system 

6 Set up 

6.1 Setup steps without VEGADIS 12 

After mounting and electrical connection, VEGAWELL 
72 is ready for operation. 

4 Switch on power supply 

The electronics now carries out a self-check for approx. 
2 seconds. Then VEGAWELL 72 delivers a current of 
4 ... 20 mA according to the actual level. 

6.2 Setup steps with VEGADIS 12 

First of all the setup steps correspond to these without 
VEGADIS 12. VEGADIS 12 offers also the adjustment 
options described below. 

zero - measuring range begin 
span - measuring range end 
ti - Integration time 

Fig. 11: Adjustment elements of VEGADIS 12 

1 Rotary switch: choose the requested function 
2 (+1 key, modify value (rising) 
3 H key, modify value (falling) 
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Set up 

With the rotary switch the requested function is 

selected 
With the [+] and [-] keys the signal current or the 
integration time is adjusted 
Finally the rotary switch is set to position "OPERATE" 

The set values are transmitted to the EEPROM memory 
and remain there even in case of voltage loss. 

Adjustment steps Proceed as follows to adjust with VEGADIS 12: 

1 Open housing cover 

2 Connect hand multimeter to terminals 10 and 12 

3 Measuring range begin: Set rotary switch to "zero" 

4 Empty the vessel or reduce process pressure 

5 Adjust a current of 4 mA with the [+] and PI keys 

6 Measuring range end: Set rotary switch to "span" 

7 Fill the vessel or increase process pressure 

8 Adjust a current of 20 mA with the [+] and [-] keys 

9 Mode: Set rotary switch to "OPERATE" 

10 Close housing cover 

The adjustment data are effective, the output current 
4 ... 20 mA corresponds to the actual level. 
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Setup with PACTwareTM 

Connecting the PC to the 
signal cable 

7 Setup with PACTwareTM 

7.1 Connecting the PC 

Fig. 12: Connection of the PC to VEGADIS 12 or the communication 
resistor 

1 PC with PACTwaren" 
2 RS232 connection 
3 VEGACONNECT 3 
4 Communication resistor 250 Ohm 
5 power supply unit 

Necessary components: 

VEGAWELL 72 
PC with PACTwareTM and suitable VEGA-DTM 
VEGACONNECT 3 with HART adapter cable 
HART resistance approx. 250 Ohm 
power supply unit 

28 VEGAWELL 72 4 ... 20 mA/HART 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 226 of 729



Setup with PACTwarerm 

Note: 

1 With power supply units with integrated HART resis- 
tance (internal resistance approx. 250 Ohm), an addi- 
tional external resistance is not necessary (e.g. 
VEGATRENN 149A, VEGADIS 371, VEGAMET 381/ 
624/625, VEGASCAN 693). In such cases, VEGA- 
CONNECT 3 can be connected in parallel to the 4 ... 

20 mA cable. 

7.2 Parameter adjustment with PACTwareTM 

Further setup steps are described in the operating 
instructions manual DTM Collection /PACTwareTM atta- 
ched to each CD and which can also be downloaded 
from our homepage. A detailed description is available 
in the online help of PACTwareTM and the VEGA-DTMs. 

Note: 

1 Keep in mind that for setup of VEGAWELL 72, DTM- 
Collection 11/2002 or a newer version should be 
applied. 

All currently available VEGA-DTMs are provided in the 
DTM Collection on CD and can be bought from the 
responsible VEGA agency for a token fee. This CD 
includes also the up-to-date PACTwareTM version. The 
basic version of this DTM Collection incl. PACTwareTM 
is also available as a free-of-charge download from the 
Internet. 
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Maintenance and fault rectification 

Causes of failure 

Fault rectification 

24 hour service hotline 

8 Maintenance and fault rectification 

8.1 Maintenance 

When used as directed in normal operation, VEGA- 
WELL 72 is completely maintenance-free. 

8.2 Fault rectification 

VEGAWELL 72 offers maximum reliability. Nevertheless 
failures can occur during operation. Possible causes can 
be e.g.: 

Sensor 
Process 
Power supply 
Signal processing. 

The first measure is checking the output signal. The 
procedure is described below. Further comprehensive 
diagnostics options offer a laptop with the software 
PACTwareTM and the suitable DTM. In many cases, the 
reasons can be determined in this way and faults can be 
rectified. 

Should these measures not be successful, please call in 

urgent cases the VEGA service hotline under the phone 
number +49 1805 858550. 

The hotline is available to you 7 days a week round-the- 
clock. Since we offer this service world-wide, the 
support is only available in the English language. The 
service is free of charge, only the standard telephone 
costs will be charged. 

Checking the 4 ... 20 mA Connect a hand-held multimeter with a suitable measu- 
signal ring range acc. to the wiring plan. 

? 4 ... 20 mA signal not stable 

level fluctuations 

4 set integration time via VEGADIS 12 or 
PACTwareTM 
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Maintenance and fault rectification 

no atmospheric pressure compensation 

Check the capillaries and cut them clean 

--) check the pressure compensation in the housing 
and clean the filter element, if necessary 

? 4 ... 20 mA signal missing 

incorrect connection to power supply 

4 Check connection acc. to chapter "Connection 
procedure" and correct, if necessary, acc. to 
chapter "Wiring plans" 

no power supply 

check cables for line break, repair, if necessary 

supply voltage too low or load resistance too high 

check and adapt, if necessary 

? Current signal 22 mA 

electronics module or measuring cell defective 

-> exchange instrument or return it for repair 

In Ex applications, the regulations for the wiring of 
intrinsically safe circuits must be observed. 

8.3 Shorten suspension cable 

The suspension cable of all VEGAWELL 72 models can 
be shortened individually. For the version with plastic 
housing, proceed as follows: 

1 Loosen the cover screws and remove the cover 

2 Loosen the screw terminals and remove the wire 
ends of the suspension cable out of the screw 
terminals 

3 Loosen the screws of the mounting plate and remove 
the plate 

VEGAWELL 72 - 4 ... 20 mA/HART 31 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 229 of 729



Maintenance and fault rectification 

4 Hold the hexagon on the screwed socket with SW 46 
and loosen with seal screw SW 22 

Caution: 
Seal screw is secured with Loctide pink, mote breaka- 
way torque! 

Fig. 13: Step 4 

1 SW 46 
2 SW 22 

5 Pull the suspension cable out of the screwed socket, 
remove the pressure screw, cone sleeve and seal 
cone from the cable 

6 Remove the filter adapter from the transparent 
capillary line 
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Maintenance and fault rectification 

Fig. 14: Configuration of the cable seal 

1 Connection cables br (-F) and bl (-) for power supply 
2 Filter adapter 
3 Cable screen 
4 Seal cone 
5 suspension cable 
6 Cone sleeve 
7 Seal screw 

7 Cut the suspension cable with an edge cutter to the 
requested length 

8 Remove approx. 10 cm of the cable mantle, strip off 
approx. 1 cm of the wire ends, insert the filter adapter 

9 Shift the seal screw, cone sleeve and seal cone to 
the suspension cable and insert the cable into the 
screwed socket, insert the wire ends through the 
cable entry into the mounting plate 

10 Fasten the mounting plate and clamp the wire ends 

The work steps are finished. 

8.4 Instrument repair 

If it is necessary to repair VEGAWELL 72 please 
proceed as follows: 
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Maintenance and fault rectification 

You can download a return form (23 KB) from our 
homepage www.vega.com under: "Services - Down- 
loads - Forms and Certificates - Repair form". 

By doing this you help us carry out the repair quickly and 
without having to call for additional information. 

Print and fill out one form per instrument 
Clean the instrument and pack it damage-proof 
Attach the completed form and possibly also a safety 
data sheet to the instrument. 
Send the instrument to the respective address of 
your agency. In Germany to the VEGA headquarters 
in Schiltach. 
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Dismounting 

9 Dismounting 

9.1 Dismounting procedure 

Warning: 
Before dismounting, be aware of dangerous process 
conditions such as e.g. pressure in the vessel, high 
temperatures, corrosive or toxic products etc. 

Take note of chapters "Mounting" and "Connecting to 
power supply" and carry out the listed steps in reverse 
order. 

9.2 Disposal 

VEGAWELL 72 consists of materials which can be 
recycled by specialised recycling companies. We have 
purposely designed the electronic modules to be easily 
separable. Mark the instrument as scrap and dispose of 
it according to government regulations (electronic scrap 
ordinance, ...). 

Materials: see "Technical data" 

If you cannot dispose of the instrument properly, please 
contact us about disposal methods or return. 
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Supplement 

10 Supplement 

10.1 Technical data 

General data 

Materials, wetted parts 
- Transmitter 

- Protective cover 

- Closing cap 

- diaphragm 

- Measuring cell seal 

- suspension cable 

- Connection tube 

- Straining clamp 

- Screwed connection 

- Socket on the plastic housing 

- flange 

- Process fitting/cable outlet 

Materials, non-wetted parts 
- Plastic housing 

- type label support on cable 

- transport protection net 

Weights 
- basic weight 

- suspension cable 

- straining clamp 

- screwed connection 

- connection tube (max. 4.5 m/ 
14.8 ft) 

- Plastic housing 

316L (1.4435 or 1.4404), PVDF, PE 

coating 

PA 

316L (1.4435 or 1.4404) 

sapphire ceramic® (99.9 % oxide ceramic) 

Viton (FDA-approved), Kalrez 6375, 
EPDM 

PE (FDA and KTW-approved), FEP, PUR 

316 L (1.4435 or 1.4404) 

stainless steel 1.4301 

316L (1.4435 or 1.4404), PVDF 

PA 

316L (1.4435 or 1.4404), PPH 

316L (1.4435 or 1.4404) 

plastic PBT (Polyester) 

PE hard 

PE 

0,8 kg (1.7 Ibs) 

approx. 0.1 kg/m (0.07 Ibs /ft) 

approx. 0.2 kg (0.4 Ibs) 

approx. 0.4 kg (0.9 Ibs) 

approx. 1.5 kg/m (1 Ibs /ft) 

approx. 0.8 kg (1.8 Ibs) 
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Supplement 

Output variable 
Output signal 
Resolution 
fault signal 

Current limitation 
Rise time 
Fulfilled Namur recommendation 

4 ... 20 mA/HART 
6 pA 
>22 mA, 3.6 mA (adjustable via PACT - 
wareTM) 
20.5 mA 
70 ms (ti: 0 s, 0 ... 63 %) 
NE 43 

Input variable 

Nominal range Overload resistances) Vacuum resistance 

Gauge pressure/Absolute pressure 

0...0.1 bar/0...10 kPa 15 bar/1.500 kPa -0.2 bar/-20 kPa 

0...0.2 bar/0...20 kPa 20 bar/2.000 kPa -0.4 bar/-40 kPa 

0...0.4 bar/0...40 kPa 30 bar/3.000 kPa -0.8 bar/-80 kPa 

0...1 bar/0...100 kPa 35 bar/3.500 kPa -1 bar/-100 kPa 

0...2.5 bar/0...250 kPa 50 bar/5.000 kPa -1 bar/-100 kPa 

0...5 bar/0...500 kPa 65 bar/6.500 kPa -1 bar/-100 kPa 

0...10 bar/0...1.000 kPa 90 bar/9.000 kPa -1 bar/-100 kPa 

0...25 bar/0...2.500 kPa 130 bar/13.000 kPa -1 bar/-100 kPa 

Accuracy (similar to DIN EN 60770-1) 

Reference conditions acc. to DIN EN 61298-1 

- temperature 18 ... 30°C (64.4 86°F) 

- relative humidity 45 ... 75 % 

- pressure 860 ... 1060 mbar (86 ... 106kPa/ 
12.5 ... 15.4 psi) 

Determination of characteristics 
Characteristics 

limit point adjustment acc. to DIN 16086 
linear 

5) The values relate to the measuring cell; note the max. process 
pressure, see Process conditions. 

6) Absolute pressure from 0 ... 1 bar. 
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Supplement 

Deviation in characteristics7) 
Deviation in characteristics <0.25 `)/0 

- Turn down 1:1 <0.25 % 

- Turn down up to 1:5 <0.3 c3/0 

- Turn down up to 1:10 <0.4 % 

Deviation in characteristics <0.1 % 

- Turn down 1:1 <0.1 (3/0 

- Turn down up to 1:5 <0.1 `)/0 

- Turn down up to 1:10 <0.2 % 

Influence of the ambient temperature 

Average temperature coefficient of the zero signal8), deviation in characteristics 
<0.25 % 

- Turn down 1:1 0.15 °/0/10 K 

- Turn down up to 1:5 0.25 %/10 K 

- Turn down up to 1:10 0.3 %/10 K 

Average temperature coefficient of the zero signals), deviation in characteristics 
<0.1 % 

- Turn down 1:1 0.05 %/10 K 

- Turn down up to 1:5 0.075 %/10 K 

- Turn down up to 1:10 0.1 %/10 K 

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1) 

Long-term drift of the zero signal10) < 0.1 %/2 years 

7) 

8) 

9) 

10) 

Relating to the nominal range, incl. hysteresis and repeatability, 
determined acc. to the limit point method. 
In the compensated temperature range of 0 ... 80°C (176°F), re- 

ference temperature 20°C (68°F). 
In the compensated temperature range of 0 ... 80°C (176°F), re- 
ference temperature 20°C (68°F). 
Acc. to IEC 60770-1, relating to the nominal range. 
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Supplement 

Ambient conditions 
Ambient temperature 
- Connection cable PE 

- Connection cable PUR, FEP 

- Connection tube 

Storage and transport temperature 

-40 ... +60°C (-40 ... +140°F) 

-40 ... +85°C (-40 ... +185°F) 

-40 ... +85°C (-40 ... +185°F) 

-40 ... +100°C (-40 ... +212°F) 

Process conditions 
Process pressure, transmitter 
- with meas. ranges 0.1 bar 

(1.45 psi) or 0.2 bar (2.9 psi) 

- with meas. ranges from 0.4 bar 
(5.8 psi) 

Pressure stage, process fitting 

max. 15 bar (217.6 psi) or max. 20 bar 
(290 psi) 11) 

max. 25 bar (363 psi) 12) 

- screwed connection 316L PN 3, PVDF PN 5 13) 

- Thread 316L PN 25, PVDF unpressurized 

Product temperature, 
- PENiton 

- PURNiton 
- FEP/Kalrez 

Product temperature, 
- Viton 

Product temperature, 
- PVDF/Kalrez 

- PENiton 

suspension cable/seal meas. cell 

-20 ... +60°C (-4 ... +140°F) 

-20 ... +80°C (-4 ... +176°F) 

-10 ... +100°C (14 ... +212°F) 

connection tube/seal meas. cell 
-20 ... +100°C (-4 ... +212°F) 

transmitter protection/seal meas. cell 

-10 ... + 60°C (-4 ... +140°F) 

-20 ... +60°C (-4 ... +140°F) 

upright, diaphragm points downward 
< 0.2 mbar (20 Pa/0.003 psi) 
mechanical vibrations with 4 g and 
5 ... 100 Hz14) 

Calibration position 
Influence of the installation position 
Vibration resistance 

11) 

12) 

13) 

14) 

Limitation by the gauge pressure resistance of the measuring cell. 
Limitation by the pressure-tightness of the cable connection. 
Limitation by the gauge pressure resistance of the measuring cell. 
Tested acc. to the regulations of German Lloyd, GL directive 2 
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Supplement 

Electromechanical data 

suspension cable 
- Configuration 

- wire cross section 

- wire resistance 

- tensile load 

- max. length 

- min. bending radius 

diameter 

- colour (non-Ex/Ex) - PE 

- colour (non-Ex/Ex) - PUR, FEP 

Cable entry, plastic housing or 
VEGABOX 01/VEGADIS 12 
Screw terminals 

four cores, one suspension cable, one 
breather capillary, screen braiding, foil, 
mantle 

0.5 mm2 

<=0.036 Ohm/m 

>= 1.200 N ( 270 pound force) 

1000 m (3280 ft) 151 

25 mm (with 25°C/77°F) 

approx. 8 mm 

black/blue 

blue/blue 

1 x cable entry M20x1.5 (cable-es 

5 ... 9 mm); lx blind stopper M20x1.5 
for wire cross section 1.5 mm2, screen up 
to 4 mm2 

Supply voltage 

Select power supply 
- non-Ex instrument 

- EEx is instrument 

Permissible residual ripple 
- <100 Hz 

- 100 Hz ... 10 kHz 

Load 

12 ... 36 V DC 

12 ... 29 V DC 

U <1 V 

U <10 mV 

see diagram 

15) With VEGADIS 12: 200 m (656 ft). 
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Supplement 

900 

659 

450 

250 

0 

12 15 18 21 24 27 29 33 36 V 

Fig. 15: Voltage diagram 
1 HART load 
2 Voltage limit Ex instrument 
3 Voltage limit non-Ex instrument 

Integrated overvoltage protection (option) 
Nominal leakage current (8/20 ps) 10 kA 
Min. response time <25 ns 

Electrical protective measures 
Protection 
- transmitter IP 68 (25 bar) 

- Plastic housing IP 65 

Overvoltage category III 

Protection class III 

Approvals16) 
ATEX ATEX II 2G EEx is IIC T6 
IEC IEC Ex is IIC T6 
PTB Ex-Zone 2 
Ship approvals GL, LRS, ABS, CCS, RINA, DNV 
Others WHG 

16) Deviating data with Ex applications: see separate safety instru- 
ctions. 
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Supplement 

10.2 Dimensions 

VEGAWELL 72, suspension cable 

48mm 

22mm 

(Wu') 

o 8mm 

a) 

o 32mm 

(1 II/441 

0 
3 

0 
0SW30 

G1 V2A1 

NPT1 1/2 

Fal 111r= 
3 

a) 

o 32mm 

(1 / 

3 

/ 

o 36mrn 

a) 

27/,) 

0 

85mm 3 

N 

OSW46 

G1 hAl 
NPT1 1/2 

E 

M20x1.5 

0 SW46 

G1 Y2N 
NPT1 '1/2 

a 32mm 

Fig. 16: VEGAWELL 72, suspension cable 
1 with straining clamp 
2 with screwed connection, unassembled Gl1/2A (11/2 NPT) 
3 with PE plastic coating 
4 Transmitter with screwed connection of PVDF 
5 with thread G11/2A (11/2 NPT) and plastic housing 
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VLF Supplement 

VEGAWELL 72, connection tube, extension 

65mm (3 M321 

76mm 
66mm (2640 

i n, 
19E1 
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(219/32) 
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r - 
-! 
71 
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(she) 

o44mrn 

(.531a) 

...... 

E 
E 

§ 
032mm 

MMI 

(1 /n.,1 

NM MM 

(1 ,/ni) 

W w w 
0 (2) 0 

Fig. 17: VEGAWELL 72, connection tube, extension 
1 Connection tube, cable outlet axial or lateral 
2 Connection tube with plastic housing 
3 Extension of PVDF 
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Supplement 

10.3 Certificate 

CE declaration of conformity 

CE 
Konform itatserklarung 

Declaration of conformity 
Declaration de conformite 

, 

VEGA Grleshaber KG 
Am Hohenslein 113 

77761 SehMach 

erttlitst in alleire9et VerantwertunO, Cla5 rlaS Produla / declare untie, 
Ow sofa reSpOnSbiEly trial out product i &dam sous sa settle 

lesPonsaitilhe clue la produil 

VEGAWELL 72, 
VEGAWELL 72 PVOF 

mit E2311ExEElrisate 

auf elas sich Mesa Enda rung imitate, mil den talgooden Notmon 
Obereinstimmt t to which this declaration miates is in ountoimity 
with the !Oohing mat:KS:yds / auctual se relate echo clorattration 

est conker* aux 110((neS 

EN 61326: 1997 r Ai : 1999 (Masse 5) 
EN 61326:1997/A1:1998 

EN 61010- 1 : 1993 

gorm613 den Beslimmungen der Richeinion / following the provision 
d Directives I cordoirnement aux dispositions des Gitectives 

73/23 EWG 
99/336 EWG 

Schihach. 25.04.2003 , , /7 Ii4,-i?.-.:44, 

Josef Fehrenbach 
Entwieklungsleitung 

Fig. 18: CE declaration of conformity 
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iCIJilOho CC 
Ss6196.114 Nv. N. 

Fig. 19: Manufacturer declaration Ex Zone 2 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone +49 7836 50-0 
Fax +49 7836 50-201 
E-mail: info@de.vega.com 
www.vega.com 

ISO 9001 

VEGAQ CE 
All statements concerning scope of delivery, application, 
practical use and operating conditions of the sensors and 
processing systems correspond to the information avail- 

able at the time of printing. 

Technical data subject to alterations 27630-EN-050406 
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Operating Instructions 
VEGADIS 12 
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Safety information, Note Ex area 

Safety information 
Please read this manual carefully, and also take 
note of country-specific installation standards 
(e.g. the VDE regulations in Germany) as well 
as all prevailing safety regulations and acci- 
dent prevention rules. 

For safety and warranty reasons, any internal 
work on the instruments, apart from that in- 
volved in normal installation and electrical con- 
nection, must be carried out by qualified VEGA 
personnel. 

Note Ex area 
Please note the approval documents (yellow 
binder), and especially the included safety 
data sheet. 
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Product description 

1 Product description 

1.1 Function and configuration 

VEGADIS 12 is an external connection hous- 
ing with integrated adjustment elements. It is 
connected via the VEGA special cable with 
breather capillaries or a three-wire standard 
cable to the hydrostatic pressure transmitter 
VEGAWELL 72 - 4 ... 20 mA /HART®, 
VEGABAR 74 or VEGABAR 75. VEGADIS 12 
is connected to the supply and signal circuit 
of the pressure transmitter and does not 
require a separate external energy source. 

VEGADIS 12 has the following functions: 
- adjustment of zero, span and ti 

- atmospheric pressure compensation for 
the pressure transmitter 

- measured value display (optional). 

As a standard feature, VEGADIS 12 is 

equipped with an adjustment module for the 
pressure transmitter. The optional display is 
located in the housing cover and is equipped 
with a bar graph and a digital display indica- 
tion. In this version, additional adjustment 
elements for indication scaling are integrated. 

1.2 Types and versions 

VEGADIS 12 without display 

1.1 

VEGADIS 12 with display 

A 
9 

4 0 qu,RA 0 

V 
6.13 S 
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Product description 

1.3 Technical data 

Standard data 

Materials and weight 
Housing 
Ground terminal 
Display window 
Breather facility 
Weight 

Adjustment and indicating elements 

high-resistance plastic PBT (Polyester) 
stainless steel 1.4305 
Lexan 
PTFE filter element') 
approx. 0.5 kg 

Adjustment elements 

Adjustment elements with display 
Display (option) 

Connection 

2 keys, 1 rotary switch 

2 x 2 keys, 2 x 1 rotary switch 
LC multifunctional display with 
- bar graph (20 segments) 
- digital value (4 digits) 
- tendency indicator for rising or falling values 

Cable entry 
Screw terminals 

Adjustment circuit 

M20 x 1.5 (for cable o 5 ... 9 mm) 
for wire cross-section up to 2.5 mm2 

Connection to 

connection cable 

Cable length 

'I air permeable and humidity blocking 

VEGAWELL 72 - 4 ... 20 mA/HARTe, 
VEGABAR 74 or VEGABAR 75 
VEGA special cable with breather capillaries 
or 3-wire standard cable 
max. 200 m 
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Product description 

Supply and signal circuit (analogue transmission, 4 ... 20 mA) 

Supply voltage via pressure transmitter 
in conjunction with VEGADIS 12 

- without display 
- with display 
Max. input current 
Range of the current signal 
Max. permissible load 

Load diagram without display 

Load diagram with display 

Protective measures 

12 ... 36 V DC 
17 ... 36 V DC 
150 mA 
3.5 ... 22 mA 
depending on the supply voltage 
(see load diagrams) 

E 

o 900 

600 
0 

300 

12 18 24 30 36 

700 

0 
500 

9ri 

3 300 

100 

Voltage of the external energy in Volt 

8 24 30 36 

Voltage of the external energy t.1,, in Volt 

Housing 
Protection class 
Overvoltage category 

Amhigmt rtnnditinnc 
Ambient temperature 
- VEGADIS 12 -40°C ... +85°C 
- VEGADIS 12 with display -20°C ... +70°C 
Storage and transport temperature -40°C ... +85°C 

Maintaining the housing protection IP 65 requires the use of a seal in the cable entry fitting to the cable. If 

the supplied seal does not fit, the customer has to provide a suitable one. 

6 VEGADIS 12 
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Product description 

1.4 Approvals 

If a pressure transmitter or the external housing is used in hazardous areas, approved ver- 
sions should be used. 

The respective official documents (test reports, test certificates and conformity certificates) 
must be noted for these applications. These are supplied with the respective instrument. 

General approvals 
VEGADIS 12 CENELEC EEx is IIC 

CE conformity c E 

The external housings VEGADIS 12 or VEGADIS 12 Ex meet the protective regulations of 
EMC (89/336/EWG) and NSR (73/23/EWG). The conformity has been judged acc. to the 
following standards: 
EMC Emission EN 50 081 

Susceptibility EN 50 082 
NSR EN 61 010 

NAMUR regulations 
Full compliance with NAMUR regulations NE21, May 1993. 

VEGADIS 12 7 
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Product description, mounting 

1.5 Dimensions 

without display 

with display 

2 Mounting 

38 

1j 6.1.1&11 rip 

72 

Pg 13,5 

38 

VEGA 

11111111 

Pg 13.5 

82 

VEGADIS 12 can be mounted in the following ways: 
- on carrier rail 35 x 7.5 acc. to EN 50 022 
- on mounting sheet or to the wall. 

In case of vertical wall mounting, the cable entry must point downwards to avoid moisture 
ingress. 

If VEGADIS 12 is additionally used for atmospheric pressure compensation for the pressure 
transmitter, the following must be noted: 
- there must be the same atmospheric pressure on the breather facility as on the vessel 
- the breather facility must not be clogged or dirty. 

8 VEGADIS 12 
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Electrical connection 

3 Electrical connection 

3.1 Connection instructions 

VEGADIS 12 is connected to the supply and 
signal circuit of the pressure transmitter and 
does not require a separate external energy 
source. 

Block diagram 

Pressure VEGADIS External 
transmitter 12 energy 

Option: source 
Display 

.0 

The electronics in the pressure transmitter is 
designed in two-wire technology and re- 
quires a supply voltage of 12 ... 36 V DC, 
with display 17 ... 36 V DC. Supply voltage 
and current signal are led via the same two- 
wire connection cable to the connection termi- 
nals. The third cable between pressure 
transmitter and VEGADIS 12 is used for 
transmission of the adjustment data. 

The external energy is provided via a sepa- 
rate power supply unit: 
- power supply unit, e.g. VEGASTAB 690 
- processing unit with integrated DC current 

source (e.g. active DCS input) 

Make sure that the external energy source is 
reliably separated from the mains circuits 
acc. to DIN VDE 0106, part 101. The above 
mentioned VEGA instruments meet this re- 
quirement and protection class III is therefore 
ensured. 

The external energy source must deliver a 
terminal voltage of at least 12 V or 17 V to the 
transmitter. The actual terminal voltage on the 
transmitter depends on the following factors: 
- output voltage UH of the external energy 

source under nominal load. 
- load resistances of the instruments in the 

current circuit. 

For electrical connection in general, the fol- 
lowing points should be given attention: 
- The connection must be made according to 

the national installation standards (e.g. in 

Germany acc. to the VDE regulations). 
To avoid damage of the electronics, the 
terminal voltage must not exceed 36 V. 

- The connection elements have built-in pro- 
tection against polarity reversal. 

- The wiring between pressure transmitter 
and VEGADIS 12 or between VEGADIS 12 
and the power supply can be made with 
standard three or two-wire cable. 
If strong electromagnetic interferences are 
expected, screened cable is recom- 
mended. The screening must be made on 
both ends, For use in Ex areas, the installa- 
tion regulations must be noted. 

- If overvoltages are expected, we recom- 
mend the installation of VEGA overvoltage 
arresters. 
A seal fitting the cable must be used in the 
cable entry. 
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Electrical connection 

3.2 Wiring plan 

VEGADIS 12 without display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 
Capillaries 

br 

bl - 
Adjustindot 

Screen 

VEGADIS 12 

ge 

External energy 
source 
12 ... 36VDC 
4 ... 20 mA 

Control instru- 
ment 4 20 mA 
measurement 
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it 

Electrical connection 

VEGADIS 12 with display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 
Capillaries 

br 

Screen 

VEGADIS 12 

TRANSMITTER DISPLAY 

OPERATE '._. OPERATE ...,...t... 

/ , 
ZERO 

(IZ ZERO( END 

SPAN POINT 

Display 

+ External energy 
source 

- 17 ... 36VDC 
4 20 mA 

WS 
VIO 

or 

VEGA 

A 

n 
1,1 I _I 

+ Control instru- 
ment 4 ... 20 mA 

- measurement 
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4 Setup 

4.1 Adjustment elements 

Rotary switch: 
Select the 
requested 
function 

Adjustment for 
pressure transmitter 

Key 
Change value 
(rising) 

Key 
Change value 
(falling) 

Setup 

Adjustment system (trans- 
mitter) 

Choose the requested func- 
tion with the rotary switch. 
With the "+ and "-' keys you 
modify the signal current to 
the requested values or set 
the suitable integration time. 
Set the rotary switch to posi- 
tion "OPERATE". The set val- 
ues are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

4.2 Adjustment and indicating elements (version with display) 

Key '+': 
Change value 
(rising) 

Rotary switch: 
Select requested 
function 

Adjustment for 

pressure transmitter 

Adjustment system (trans- 

Adjustment for mitter) 
display (see section 4.1) 

Key 
Change value 
(falling) 

Tendency indication 

Bar graph 

Key '+': 
Change value 
(raising) 

Rotary switch: 
Select requested 
function 

Key 
Change value 
(falling) 

Adjustment system (dis- 
play) 

With the rotary switch you 
choose the requested func- 
tion. 
With the °+' and keys you 
change the display indication 
to the requested values or set 
the suitable decimal point. 
Then set the rotary switch to 
position 'OPERATE'. The set 
values are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

Digital value: 
- 4 digits as well as sign and decimal point 
- individual scale from -9999 ... +9999 

12 VEGADIS 12 
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Setup 

4.3 Adjustment of the transmitter 

Adjustment 

To adjust the beginning of the measuring 
range and end value of the measuring range, 
connect an ammeter to terminals 10 and 12. 

The measured value is identical to the output 
current. 

1 Adjust zero 
(vessel empty) 
Set the rotary switch to zero. 
Set a current of 4 mA by pushing the "+" 

and "-" key. 

2 Adjust span 
(max. vessel level) 
Set the rotary switch to span. 
Set a current of 20 mA by pushing the "+" 
and "-" key. 

Adjustment range of the measuring range 
final value: 
3.3 % ... 120 % of nominal range 

Adjustment instructions: 
- A modification of the beginning of the 

measuring range does not influence the 
adjusted span. 

- It is also possible to adjust currents for 
partial fillings, e.g. 8 mA for 25 % and 
16 mA for 75 %. The electronics then calcu- 
lates automatically the current values for 
0 % and 100 % (only possible with a delta 

3 %). 
- The current value first changes in steps of 

6 pA steps, then after approx. 10 sec. of 
pressing, in steps of about 300 pA. 

- If the current values react to the key press- 
ing with a time delay, this can have two 
reasons: 
- the last adjustment was carried out with 

a level considerably deviating from the 
actual level. 

Integration time 

An integration time ti of 0 10 sec can be set 
for damping level fluctuations. 

Procedure: 
Set rotary switch to t. 
By pushing the --" key 10 times, make sure 
that the integration time is set to 0 sec. 
For every 1 sec requested integration time, 
push the "+" key once. 

The integration time is the time required by 
the current output signal to reach 90 % of the 
actual level after a sudden level change. 

4.4 Scaling of the indication 

The display provides the current values 
4 .. 20 mA as bar graph and as digital value. 

Bar graph 
At 4 mA no segment of the bar graph ap- 
pears, at 20 mA all segments appear. This 
assignment is fixed. 

Digital value 
The digital value can be scaled individually 
between -9999 ... +9999 via the adjustment 
module. 

1 Adjust zero 
Set the rotary switch to zero. 
Set the requested value, e.g. 0 by pushing 
the "+" and "-" key. 

2 Adjust end 
Set the rotary switch to end. 
Set the requested value, e.g. 1000 by 
pushing the "+" and "-" key. 

3 Adjust the decimal point (point) 
Set the rotary switch to point. 
Set the requested values, e.g. 8888 (no 
decimal point) by pushing the "+" and 
key. 
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5 Diagnostics 

5.1 Maintenance 

VEGADIS 12 is maintenance-free. 

5.2 Failure rectification 

In case of an instrument failure, please check 
the following: 
- the atmospheric pressure compensation 
- the electrical connections and components. 

Check atmospheric pressure compen- 
sation 
First of all open the housing cover. The indi- 
cated measured value must not change. 
However, if the indicated value changes 
nevertheless, the compensation of the atmos- 
pheric pressure is not ensured. Please there- 
fore check: 
- the breather facility on the housing 
- the capillaries in the special cable. 

Note: 
There must be always the same atmospheric 
pressure on the breather facility as on the 
open vessel. 

Check electrical components 

Terminals 
VEGADIS 12 

N:41t102 
Ir11.1111111113 

Voltage Current 
External energy 
source 

Current 

Diagnostics 

Instruction for Ex applications 
Deviating from the previous assignment, the 
terminals 10 and 12 are here used for brief 
connection to a certified, active, floating (max. 
value: 470 mW) or to an individual passive, 
floating measuring instrument. For connec- 
tion, the regulations for wiring of intrinsically 
safe circuits (measuring instrument, supply 
and signal circuit) must be noted. 

Voltage 
- Check the terminal voltage on VEGADIS 12 

(must be at least 12 V DC or 17 V DC with 
display). 

Current 

Current value Condition 

3.8 ... 20.5 mA standard range for output 
current 

0 mA signal cable interrupted 

< 3.6 mA electronics or pressure 
sensor element defective 

22 mA electronics or pressure 
sensor element defective 

14 VEGADIS 12 
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Notes 

VEGADIS 12 15 
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Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone (0 78 36) 50 - 0 

Fax (0 78 36) 50 - 201 

E-mail info@de.vega.com 
www.vega.com 

ISO 9001 

CE 
All statements concerning scope of delivery, application, practical 
use and operating conditions of the sensors and processing sys- 
tems correspond to the latest information at the time of printing. 

Technical data subject to alterations 
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QUICKSTART GUIDE 
OS61001007 08/2004 

milliVolt Source 

1C1mV 

Weidmilller 

14 

Offset Zero 
Zero Based 
Signal Signal 

Earthing is via a stud on 
the lower side of the case 

Operation 
Test points 
Test points are provided to monitor the output signal when the 
transmitter is in operation. The test points output a voltage for both 
current and voltage outputs, so you can monitor current loop outputs 
without breaking the loop. For current outputs the test point signal is 
a millivolt signal at 10mV per 1mA change in output, i.e., 4-20mA gives 
40-200mV across the test points. 

Isolation 
The input and output circuits of the units are isolated from each other 
and from the power supply (three port isolation). 

Installation 
Model numbers 
You should check your requirements against the model number before 
installation. 

Earthing 
Earth connections attach to a stud on the underside of the case. You 
must attach this connection before applying power to the unit. 

Electrical connections label 
The FTX Series of instruments are often customised specifically for 
your application. Check the label on top of the case for the correct 
connections. 

Location 
Locate the instrument in an area that is free from dust, moisture and 
corrosive gases. 

Input signal cable 
Twisted pair cable should be used for the input and output signals. 
Voltage signals need the additional protection of shielded cable if used 
over any distance. 

Cable preparation 
Strip wires to 7mm from the ends. 

Use a suitable ferrule for multistranded wires (do not solder). 

FTX/DMV 

FTX/DMV DC mV 
source 

Twisted pair cable* 

FTX/DMV 

4 5 

Zero-based signal 

DC mV 
source 

)Twisted pair cable 

Offset zero signal 

'Ground cable shield at 

signal source only 

Input connection diagrams for millivolt inputs. 

FTX series 
4-wire 

Transmitter 

13 14 

Additional 
device 

(voltage 
nputs) 

Receiving 
device 

(voltage 
inputs) 

Twisted pair cable 

FTX series 
4-wire 

Transmitter 

13 14 

Additional 
device 

(Current 
inputs) 

Receiving 
device 

(Current 
inputs) 

0 Twisted pair cable 
I 

Connection diagram for FIX series analogue outputs. 

Weidmiiller Ply Ltd Note: Subject to technical alterations without notice 
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FTX/DMV 

Calibration 
General 
All instruments are fully calibrated before leaving the factory and 
should not need adjustment until the next scheduled calibration. 

Equipment requirements 
A suitable DC milliVolt source 
An accurate digital multimeter (accurate to 0.05mV and ±0.11.1A) 

Flat bladed screwdriver (blade width less than 2.54mm/0.1inch) 

Terminal connections for calibration 
'_, ' Signal type , :Terminal 

Offset zero millivolt inputs DC millivolt source (+ve) 4 

e.g., -10mV to +50mV DC millivolt source (-ye) 5 

Zero based millivolt inputs DC millivolt source (+eel 4 

e.g., 0-100mV DC millivolt source (-ve) 6 

mA output +ve 13 
Analogue Current Output 

mA output -ve 14 

V output +ve 13 
Analogue Voltage Output 

V output -ve 14 

Neutral (-ye) 10 
Power Supply 

Live (+ye) 11 

Note: check all connection details against the instrument top label. 

ZERO and SPAN adjustment 
The ZERO and SPAN controls are on the front panel of the transmitter. 
Turn the control clockwise to increase the zero or span. 

Note: 'zero' means the lowest point in the signal range, so for a 
-100.0mV to +100.0mV signal, 'zero' is -100.0mV. 'Full scale' refers to 
the highest point in the signal range (in this case 100.0mV). 

1. Connect up the instrument according to the table above. 

2. Set the input source to 'zero'. 

3. Turn the ZERO adjustment until the output is at 'zero'. 

4. Set the input source to 'full scale'. 

5. Adjust the SPAN control until the output is at 'full scale'. 

6. Recheck the ZERO adjustment. 

Internal Adjustments (SET ZERO control) 
This control is a factory setting. You should not adjust it unless you 
have changed the output format or there is a significant amount of 
interplay between the ZERO and SPAN potentiometers. 

1. Remove the left hand side plate. 

2. Connect according to the table above. Warning: high voltages may be 

present on the circuit boards once power is applied. 

3. Set the input source to 'zero' 

4. Turn the ZERO control until the voltage accross TP1 is 0.00mV. 

5. Adjust the SET ZERO control until the output is at 'zero'. 

Note: you may have to repeat steps 4 and 5 as there is a small 
interplay between the ZERO and SET ZERO controls. 

6. Adjust SPAN control if necessary. 

7. Disconnect the instrument and replace the side plate. 

SET 
ZRO 
VR2 

< 

TP1 

_ 

FTX 0 
= 

C1 

-GSM- 
-CM+ 

- 

I Lk ..1T2 

LK.3°`-' 

10 C8 
06 

Top edge of main board showing location of TP1 and SET ZERO adjustment (shaded) 

Weidmiiller 

Modifications 
Removing the left hand side 
plate 
1. Remove the six self tapping 
screws marked A-F. 

2. Remove the two countersunk 
bolts marked G & H. 

3. Remove the left hand side 
plate and note the position of 
the insulator covering the power 
supply board. 
4. You can now ease the power supply board from the housing. 

Warning: take great care when operating AC powered instruments 
without the housing as there are dangerous voltages present. 

Note: bolt the power supply board and insulator to the side plate 
before reassembly. 

Removing the electronics from the housing 
1. Remove the left hand side plate as described above. 
2. Remove the six self tapping screws from the right hand side plate 
(equivalents of A thru F on the left side). 

3. Remove the front cover. 

4. Slide the base extrusion off the terminal board. 

5. Remove the two bolts from the right hand side plate 

(equivalent of G & H on the left side). Note the position of the insulator. 

Assembly is the reverse of the disassembly procedure. 

Warning: Correct insulator location is essential to product safety. 

Output signal format modification 
1. Set the switches on the main board according to the table. 

2. If you are changing the output type (current/voltage), change the 
position of the push fit jumper according to the table. The board is 
marked C for current and V for voltage. 

3. The instrument will need a complete recalibration (including the 
SET ZERO adjustment). 

LEFT HAND SIDE VIEW 

Output 
Switch bit C/V 

Link 
1 2 3 4 5 6 7 8 

0.20mA 0 C 0 C 0 C 

4.20mA 0 0 0 0 0 C 

0.59 :C. . C 0 0 0 V 

1.59 0 C 0 C 0 : C ' 0 0 V 

0-10V 0 0 0 0 V 

2-109 0 0 0 C^ 0 0 0 

For switch settings C=Closed/On & 0=Open/Off 

Weidmiiller Pty Ltd 43 Huntingwood Drive, Huntingwood NSW 2148 

Technical Support Phone + 61 (0) 2 9671 9999 Fax +61 (0) 2 9671 9900 

Email info@weidmullercom.au Web www.mannindustries.com.au 

Note: Subject to technical alterations without notice 

Printed in Australia OS61001007 08/2044 
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V 
Air Flow 

A 

F 

GRILLE MAY BE ON AIR INLET 'A' (3) FLOW 
OR OUTLET 'V' (.5) FLOW 
PICTURE & DRAWING 'A' (.3) FLOW 

FC07 1-SDCL6K.3 DOES NOT INCLUDE GRILLE 

'FC' 

Dimensions 
:'615. 655", FC050-4EQ.4F.3 ' 104347M/ 517; 535'' ''.1135 ;198 '16 : 

FC050-6EQ.4E3 104742/1 517 535 185 198 16 615 655 

FC050-VD11.4E3 ' . 104757/1 '517 535: )85. 198' ' 16 ...An '655 

FC050-VDCL4E5 102719 517 535 16 560 600 

FC056-4EQ.6K.3 280731; 568 590' 218' -: 675i 

FC056-6ECI4E3 104741 568 590 205 218 16 675 725 

FC056-VDQA13 - 100727 .,568, 590' 218 ;116 . 7575, .325 

FC056- VDQ.6F.3 202136 568 600 223 245 16 675 725 

FC056- VDQ.6F.5 i 207403 ' 568 . 600 ..., 1 .675 '' .725' 

FC063-6EQ.41.3 104743 643 670 205 218 20 750 805 

FC063-5DCIA1.3 .205881 643 "670, ;1218, '750; 805.1. 

FC063-VDQ.6K.3 100774 643 670 205 218 20 750 805 

FC063-VOQ.6K.5 I./T 204718 '643° ' . 670 :230 "256'.' :20 750 - '805.! 

FC071-SD11.6K.3 100817A 721 765 222 245 20 810 850 
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FR 050- 4E0.41.5P 203616 V ' ' '230 . , '. - G RY 7. --104XA 

FC031-4E0.2A.3 206806 A 230 1 2050 1300 150 .75 3 61 65 GRY 104X8 

FC031 -VD Q.2A.3 100516, 2040' ' ,I 350 90 - ",- - . , , 60 . . ",' ,70 , ':GRY'' 108XA 

FC035-4E Q.2C.3 103136 A 230 1 3500 1270 210 1.05 5 68 50 GRY 104XB 

FC035-6 E Q/C.3 103134. A , GRY - 104X8 , 

FC035- VDQ.2C.3 103288/1 A 400 3 3500 1320 150 .31 - 68 70 GRY 108XA 

FC040-4E0.2F.3 -101215: : A - - 230 .5150 1330 '; , . CRY -' :104X8;: 

FC040-6EQ.2E3 204606/2 A 230 1 3550 940 130 .65 4 63 70 GRY 104XB 

FC040-VDC12F.3 206826/1 5100 1310','' ., - CRY':, ".108XA 

FC045-4EQ.4C.3 102144 A 230 1 6300 1310 400 1.95 8 71 40 GRY 104X6 

FC045-6E0.4C.3 104772; 230;.. ,,.. 1: ' - 4250: 915 . `170 ;' - ,. -.1' GRY , ..,104XB - 

FC045-SDQ.4C.3 201954 A 400 3 4100 910 110 31 - 62 70 GRY 108XA 

FC045-VDQ.4C.3 ' 104783/1 - 400 - --: 3. - 6200 '1350' - 
_ 

1. 
. 

CRY- 108XA 

Photos and drawings may not be a correct representation at all products. 
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TeS-DINLINE' 
SURGE SUPPRESSOR 

INSTALLATION INSTRUCTIONS 

--Includes TDS-AR Alarm Relay 

anclTDS-SC Surge Counter 

www.erico.com 
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INSTRLLRTION INSTRUCTIONS 

NTENTS 

-TC1543INLINE1 

Page Page 

11. Isolation and Fusing ..... 15 

2. Introduction ...... 12. Status Indication ... ... 17 

3. Quick Installation Guide ...... 13. Maintenance & Testing .. . ... 18 

4. Protection Concepts . 6 14. Alarm Relay (TDS-AR) .. 19 

7 15. Surge Counter (TDS-SC) 

6. Voltage Ratings ...... 16. Typical Domestic Installation ... 29 

7. Protection Modes ........... 17. Extended Warranty . . 
8. Conductor Sizes ... 10 18. Six Point Plan ... .. 
9. COnductor Length ... 

10. RCD, ELCB . 
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I. WINGS 
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 
in accordance with all releVant Electricity 
Safety Standards. 

Do not power 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 ) for correct operation. 

INSTRLLRTUON_ INSTRUCTIONS 

If connecting to the TDS Opto-coupler 
alarm outputs do not reverse the +/- 
connectionsor 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. 
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INTRODUCTION 

This Installation'Manual details the preferred 
procedure for the installation of TDS- 
DINLINE'?' 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 

TD5DINLINEi 
Section 14. Installation and connecllof 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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ERICa 
4. PRCTION CONCEPTS 

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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INSTFILLRTION INSTRUCTIONS 

1110HOUNTING 

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 

TOS-DINLINE7 
Surge Suppressor fixing clip to th 
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. 

ie 

Prevent the ingress of moisture and water 

Allow Surge Suppressor Status Indication 
to be inspected. 

PAGE 7 
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ERICa 
6. VOGE 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 Voltage rating. 

Model Nominal. Voltage 
Maximum 

Permissible 
Abnormal 

Over Voltage 

TDS XXX-120 110-120 Vac 240Vac 

TDS XXX-208 208 Vac 260 Vac 

TDS XXX-240 220-240 Vac 415 Vac 

TDS XXX-277 220-277 Vac 480 Vac 

INSTFILLFITIAIN IMSTRLICTIONS 

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 Ti and T2. These units can be 
connected to provide protection from Phase- 
Neutrals 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. 

liza.111 
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5 TR LA-FiTION R,LIZ_TA CONS 

SINGLE MODE UNITS 

T1 T2 X 

Protection Status 
Electronics 

77:15-13INLINE 

Ph-N Protection 

Ph N 

I I 

CONNECTION 

Ph-E Protection 

Ph E Ph 

I I I 

OPTIONS 

N-E Protection 

N E 

I 

N 

I 

Ph 

1 

IP 
Ph-Ph Protection 

Ph Ph, 

1 I I 

Ph, 

I 

. 'Terminals 

CUDGMD (MO® 010®01) CM®® 
Ti T2 X Ti T2 X . Ti T2 X Ti T2 X 

1."NL 1,1\fJ 
:PROTECTI8N 

Ph-N 

1." 
Ph-E 

P J" 
MODE'-' 

N-E 

U\r-ei' 

x Phy 

Ti Ph E E Ph. 

T2 N Ph N Phy 

X Ph N Ph Ph. 
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Phase to, e protection can also be provided . 

by Surge pressors, provided that the 
nominal and maximum voltage ratings are not 
exceeded. 

8. CONDUCTOR SIZES 

Each Surge Suppressor terminal is designed 
to accept wire sizes from 1.5mm 2 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 4mm 2. 

Do not use excessive force when tightening the 
terminal. 

INSTRLLRTION INSTRUCTIONS 

8mm I-- 

11.1114 

L 1.5-6 mm2 conductor 

XInsulation cut 
back too far 

XInsulation not cut 
back far enough 
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INSTRLLRTION INSTRUCTIONS 

0NDUCTOR 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 

Ph Ph Ph CORRECT 

TOS-DINLINE 
Where this is not possible due to tall 
conductor sizing, use the "Non -prefer " "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 "T" conductor should be equal in size to the 
main conductor up to a maximum of 6mm 2. 

NON-PREFERRED CONNECTION METHOD 

1.-1 Keep Close 

Kee 
Shop r1-1-- 

T1 T2 
CORRECT 

T1 T2 

XINCORRECT 
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Supply 
Ph 

N 

E 

INSTRLLRTION INSTRUCTIONS _ 

PREFERRED CONNECTION METHOD EXAMPLE FOR Ph-E PROTECTION 

Supply 

I Protected 
Ph 

J Equipment E 

(t) ®®® 
T, T2 X 

+ - 
ci)(0CD 

TD140-2S 

Maximum Maximum 
conductor conductor 
size 4mm2 size 6mm2 

(,,ND im(D r&Otil(U 0)(201(D ci) 

T, T, T, T2 X 

+ 
ciloy,o) (00)(p(8 oloxoixt eix")® 

TDS1160-8S 

Protected 
Equipment 

Maximum 
conductor 
size 2x4 mm2 
or lx6 mm2 
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Supply 
Ph 

N 
E 

TDS-DINLINE 

NON-PREFERRED 
"T" CONNECTION METHOD EXAMPLE FOR Ph-E PROTECTION 

Supply 

Bundle 

together 

'Protected 
j Equipment 

, 

Keep as short 
as practical 

T, T, X 

+ - 
( p® 

TDS 140-2S 

Maximum 
conductor 
size 6mm2 

Ph 
N 
E 

Maxim 
conduc 

size 6r 

-> 4 

> 
Bundle 
together \ Ke 

as 

/ 
on 
101 
1m2 

(8(1)3)0) rhciirgr i, r wor)icr, (Zvocrip 
i, T, -r, T, x 

+ - 
( 1(1)(rIXil (90).9)( L 01( 1.1< }:1( » (4,cvma) 

TDS1160-8S 

1 Protected 
f Equipment 

ep as short 
practical 

PAGE 13 
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ERICO: 

10. RdilkLcB 
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 

(ie upstream). Where this can not be avoide 
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. 

V 

On Mt 
Ph 

+ - 
r tna)(1) 

RCD 

ELCB 

%/CORRECT 

Protected 
>Equipment 

(5)(9 CEM 
Ph 

. 

(ntOom 

X INCORRECT 

OEM 
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ISOLATION AND FUSING 

Overcurrent and .Short circuit protection must 
be provided to proect 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. 

TD5-DINLINE 

A mm2 mm2 

...... rl 
u - 
U o o 

Ph Ph 

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 if required. 
CB = Circuit Breaker. 
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' ERICOL 

For Surg pressors 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 

A rrim2 
H B 

B mm2 

a 
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 Nil 

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 it required. 
"Shun circuit protection selection based on 121 rating of cable and luse. 

11;22111:11 
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e selection of the 100A HRC fuse is not 
based on the load carrying capacity of the 
main circuit but the "T" connection It 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. 

I2. STATUS INDICATION 

A characteristic of all transient and surge 
protection devices is that they degrade in 
proportion to the magnitude and number of 

TDS-DINLIN61 
incidenturges to which they haven 
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 indicator fail to 
illuminate the Surge Suppressor should he 
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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separate action segments. Each Status 
Indicator is illuminated when power is 
available and when full surge capacity is 
available by that segment. The Surge 
Suppressor should he replaced if either 
Status Indicator fails to illuminate. Note: The 
Status Indicators will not operate (regardless 
of surge capacity) if power is not available. 

SS 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. 

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). 
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S-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. 

TD5-1N LINE 

14. ALARM RELAY (TDS 

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 may 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. 

PAGE 19 
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ERICA' 

1 x "PDS- pports: 
20 x TDS140-2S 

or 10 x TDS 180-4S 
or 5 x TDS 1160-8S 
or relative combinations. 

.1,INSTRLLRTIO 

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 
PDS-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 Neutra 
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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INSTRL RTIDN INSTR'U'CTIONS 

STATUS 

DISPLAY 

EXPLANATION 

Protection Operational 

Normal 

Fault 

0 

Protection Alarm 

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 

T135-DINLINE1 

Fault Mode 

Normal 

0 
Fault 

0 
Power to TDS-AR removed 
Protection status unknown 

Normal (green) indicator OFF 
Red indicator OFF 
Relay is de-energised 
Power is OFF 

PAGE 21 
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FERICa 

Ph 

N 

E 

INSTRLLRTION INSTRUCTIONS 

SINGLE ALARM CONNECTION EXAMPLE 

TDS1 40-2S 

(}) (15-4) 

T T 

+ - 
oicilal(t) Opto-coupler output 

L N 

IMMINaa 

TDS-AIR 

> To transient 
> protected 
> equipment 

igooDcy,o) Voltage free contacts 

H 

WARNING - Connections are polarity sensitive. Do not reverse. 

To remote 
Ialarm 
circuit 
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INSTRLLRTION INSTRUCTIONS T1135DINLINE 

MULTIPLE ALARM CONNECTION EXAMPLE 

*0_0 
eo 

Voltage free contacts 

}To remote 
alarm 
circuit 

TDS180-4S TDS140-2S 

WARNING - Connections are polarity sensitive. Do not reverse. 
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FERICO' 

TDS-AllECIFICATIONS: 
Output Contact Ratings 

Nominal switching capacity 2A.30VDC 

Maximum switching power 60W 125VA 

Maximum switching voltage 220VDC, 250VAC 

Maximum switching current 2A 

Input 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 

INSTRLLRTION INSTRUCTIONS 

the wiring size used to connect to the TDS- 
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 

1.5mm2 16A 12A 

2.5mrn2 20A 16A 

4mm2 25A 20A 

6mm2 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. 

MEM 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 289 of 729



INSTRLLRTION INSTRUCTION 

ARAI 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 
he 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. 

TI:15-DINLINE-1 

The direct connection of other equ t to the 
opto-coupler alarm output circuit m 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 

Oplo-couplen 

Vco 30V DC 

lc 150 ma 

Nola: TDS XXX-4S and 
TDS XXX-8S have 
respectively 2 and I 
opto-couples connected 
internally in series. 
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ERICa "7-EN'S T R L T N- I N S T R U E, T I'D 'N 5 

15. TC SURGE COUNTER 

The Surge Counter is designed to interface to 
the TDS 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. 

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 are not followed. 

EEO 
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INSTRLLRTION 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. 

T135DINLINE 

SURGE COUNTER CONNECTION METHODS* 

\, 

TDS-SC 

T 

ci,(A)%11 

I (151d 

C1C2 
'FOOD® 

LOAD 

< 

Incorrect Method 
' Typical connections only 
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ERICO' 

SURGE COUNTER CONNECTION METHODS' 

rPo.X5yA 

11058611 

C1C2 
(Act mat 

A = CT 

TDS-SC 

TDS Surge 
Suppressor 

!Surge 
Current LOAD 

(.00)(003 

10:513611 

C1 C2 
(DORI) OD 

TDS-SC 

-1 

I Surge 
Current 

CT 

LOAD 

Correct Method 1 Correct Method 2 

Typical connections only 
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INSTRLLRTION 'INSTRUCTIONS TC15-DINLINE7 
TYPICAL DOMESTIC INSTALLATION (from 80A fused supply) 

A 

N 

TDS140-2S-277 

. 

(Mtn 
°L 

G 
H 

T 
S 

li 

G 
H 

T 

S 

RCD 
ELCB 

GGGG PP 
0 0 

PP 
0 0 

_1_21( 

i _'". 

+- 
CatiltID CD 

r- 
Neutral 

RCD Protected 11 
Neutral 

-I r- 1 
Earth 

MEN Link 
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' ERICEI 

17. EX10ED WARRANTY 

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 

_INSTRLLFITION INSTRUCTIONS 

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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SIX POINT PLAN 

TDS-DINLINE SURGE SUPPRESSORs form 
an important part of the much lai-ger 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 will 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. 

TOSDINLINE 1 

ERICO LIGHTNING TECHNOLOGIES' 

SIX,POINT PROTECTION PLAN. 

''.1 .. .... 4 
' Capture the Eliminate earth 

lightning strike loops and 

differentials 

4 
17 2 ' ,...,,i f Conduct the strike [641' Protect equipment 

to ground safely 5 if !Liu if i from surges on 
fi 1 

power lines 

6 
Protect equipment 
from transients on 

telecommunication 
and signal lines 

3, 
' Dissipate the energy 

- - through a low 
/4/7.1%,,, impedance earth 

system 
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TDS-DINLINE CONNECTION 

Ph-N Protection Ph-E Protection N-E P 

Ph N Ph E Ph N E 

III, f i l l 

otection 

I 

OPTIONS 

N Ph 

1 

Phi Ph Protection 
Ph. Ph, 

1 I I 

Ph. 

I 

(n® ®. aee® (M®0 a® ere 
T1 T2 X Ti T2 X Ti T2 X Ti T2 X 

):.-1\1 

Ton-111411s A 

)--"F%-zi 
, ;, . 

,t. PA -N 

J---i\rxi 
PROT' EcT1ON 

Ph-E 

1-...../ 
MODEL, 

N E Ph.. P 

Tl Ph E Ph. 

T2- N Ph N Phy 

X Ph N Ph Ph. 

www.erico.com 
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rotor* 
electric 

IQ Range 
Installation and 
Maintenance Instructions 

Please ensure that this publication is thoroughly read and understood 
Publication number E170E2 
Date of issue 10/03 CE 
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WARNING 
With respect to handwheel operation of Rotork electric actuators, 

under no circumstances should any additional lever device such as 

a wheel-key or wrench be applied to the handwheel in order to 

develop more force when closing or opening the valve as this may 

cause damage to the valve and/or actuator or may cause the valve 

to become stuck in the seated/backseated position. 

The Rotork Setting Tool allows actuator control, indication and protection functions 
to be configured to suit site requirements. It is essential that all the actuator 
settings are checked for compatibility with the process and control system 
requirements before the actuator is put into service. Please read this publication. 

When Rotork personnel or nominated agents are contracted to carry out site 
commissioning and/or acceptance, documentation of commissioned actuator 
configuration can be made available for customer records. 
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This manual provides instruction on: 

* Manual and electrical (local and remote) operation. 

* Preparation and installation of the actuator onto the 
valve. 

* Subsequent commissioning and adjustment of the 
Primary Settings for correct valve operation. 

* Commissioning and adjustment of the Secondary 
Settings to suit site-specific control and indication 
requirements. 

* Maintenance - Troubleshooting. 

* Sales and Service. 

Refer to Publication E180E2 for repair, overhaul and 
spare part instructions. 

THE ROTORK IQ RANGE - THE FIRST VALVE ACTUATOR THAT YOU 
CAN COMMISSION AND INTERROGATE WITHOUT REMOVING 
ELECTRICAL COVERS. 

Using the supplied infra-red Setting Tool to access the actuator set up 
procedures, "point and shoot" setting of torque levels, position limits and all 
other control and indication functions can be made safely, quickly and 
conveniently, even in hazardous locations. The IQ allows commissioning 
and adjustment to be carried out with the main power supply to the 
actuator switched on or off. 

Standard diagnostics access information about the control system, valve 
and actuator status in the form of display icons and help screens. 

Instantaneous valve torque and position can be monitored on the actuator 
with a single key press of the Setting Tool. 

The on board Data logger captures operational and valve torque data 
enabling informed maintenance choices to be made. IQ Insight software 
for PC and/or the Rotork IS Communicator allows the Data logger to be 
interrogated, as well as the complete actuator set up to be configured and 
recorded. 

The actuator containing the Setting Tool will be identified with a yellow 
label on the terminal cover. 

Visit our web site at www.rotork.com for more information on the IQ and 
other Rotork actuator ranges. 
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1111 Health and Safety 

This manual is produced to enable a 
competent user to install, operate, 
adjust and inspect Rotork IQ range 
valve actuators. 

The electrical installation, 
maintenance and use of these 
actuators should be carried out in 
accordance with the National 
Legislation and Statutory Provisions 
relating to the safe use of this 
equipment, applicable to the site of 
installation. 

For the UK: Electricity at Work 
Regulations 1989 and the guidance 
given in the applicable edition of the 
"IEE Wiring Regulations" should be 
applied. Also the user should be fully 
aware of his duties under the Health 
and Safety Act 1974. 
For the USA: NFPA70, National 
Electrical Code ® is applicable. 

The' mechanical installation should 
be carried out as outlined in the 
manual and also in accordance with 
relevant standards such as British 
Standard Codes of Practice. 
If the actuator has nameplates 
indicating that it is suitable for 
installation in Hazardous Gas Areas 
then the actuator is suitable for use in 
Zone 1 and Zone 2 (or Div 1 

and Div 2) explosive atmospheres 
only. It should not be installed in 
atmospheres where gases are 
present with an ignition temperature 
less than 135°C, unless suitability for 
lower ignition temperatures has been 
indicated on the actuator nameplate. 

Any test instruments applied to the 
actuator should be of equivalent 
certification. The electrical 
installation, maintenance and the use 
of the actuator should be carried out 
in accordance with the code of 
practice relevant for that particular 
Hazardous Gas Area certification. 

No inspection or repair should be 
undertaken unless it conforms to the 
specific Hazardous Gas Area 
certification requirements. Under no 
circumstances should any 
modification or alteration be carried 
out on the actuator as this could 
invalidate the conditions under which 
its certification was granted. 

Access to live electrical conductors is 
forbidden in the hazardous area 
unless this is done under a special 
permit to work, otherwise all power 
should be isolated and the actuator 
moved to a non-hazardous area for 
repair or attention. 

2 

Only persons competent by virtue of 
their training or experience should be 
allowed to install, maintain and repair 
Rotork actuators. Work undertaken 
must be carried out in accordance 
with instructions in the manual. The 
user and those persons working on 
this equipment should be familiar with 
their responsibilities under any 
statutory provisions relating to the 
Health and Safety of their workplace. 

WARNING: 
Motor Temperature 
With excessive use the motor surface 
temperature could reach 132°C (270°F). 

Motor Thermostat Bypass 
If the actuator is configured to bypass 
the motor thermostat, when using the 
ESD function, the hazardous area 
certification will be invalidated. 

Control and Indication 
Where the actuator build allows 
remote control and indication 
supplies higher than 150V a.c. but 
below 300V a.c. (refer to actuator 
wiring diagram) the remote control 
and indication supplies must be 
derived from a supply which is 
designated as installation category 
(overvoltage category) II as defined in 
BSEN 61010 (Safety Requirements 

For Electrical Equipment for 
measurement, control and laboratory 
use). 

Enclosure Materials 
IQ10 to IQ35 are manufactured from 
aluminium alloy with stainless steel 
fasteners and the thrust bases are 
manufactured in cast iron. IQ40 to 
1095 enclosures are manufactured in 
aluminium alloy and cast iron with 
stainless steel fasteners and the 
thrust bases are manufactured in cast 
iron. 

The user must ensure that the 
operating environment and any 
materials surrounding the actuator 
cannot lead to a reduction in the safe 
use of, or the protection afforded by, 
the actuator. Where appropriate the 
user must ensure the actuator is 
suitably protected against its 
operating environment. 

Should further information and 
guidance relating to the safe use of 
the Rotork IQ range of actuators be 
required, it will be provided on 
request. 
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If your actuator cannot be installed 
immediately store it in a dry place 
until you are ready to connect 
incoming cables. 

If the actuator has to be installed 
but cannot be cabled it is 
recommended that the plastic 
transit cable entry plugs'are 
replaced with metal plugs which are 
sealed with PTFE tape. 

The Rotork double-sealed 
construction will preserve internal 
electrical components perfectly if 
left undisturbed. 

It is not necessary to remove any 
electrical compartment covers in 
order to commission the IQ 
actuator. 

Rotork cannot accept responsibility 
for deterioration caused on-site 
once the covers are removed. 

Every Rotork actuator has been 
fully tested before leaving the 
factory to give years of trouble free 
operation, providing it is correctly 
commissioned, installed and sealed. 

3.1 Operating by Hand 

Fig. 3 

To engage handwheel drive 
depress the Hand/Auto lever into 
"Hand" position and turn the 
handwheel to engage the clutch. 
The lever can now be released 
when it will return to its original 
position. The handwheel will 
remain engaged until the actuator 
is operated electrically when it will 
automatically disengage and return 
to motor drive. If required the 
Hand/Auto lever can be locked in 
either position using a padlock with 
a 6.5mm hasp. 

3 

3.2 Operating Electrically 

Check that power supply voltage 
agrees with that stamped on the 
actuator nameplate. Switch on 
power supply. It is not necessary to 
check phase rotation. 

Do not operate the actuator 
electrically without first 
checking, using the infra-red 
Setting Tool, that at least the 
Primary Settings have been 
made (refer to Section 8 page 20). 

Selecting Local/Stop/Remote 
Operation 
The red selector enables either 
Local or Remote control, lockable 
in each position using a padlock 
with a 6.5mm hasp. 

When the selector is locked in the 
Local or Remote positions the Stop 
facility is still available. The selector 
can also be locked in the Stop 
position to prevent electrical 
operation by Local or Remote 
control. 

Fig. 3.1 

Local Control 
With the red selector positioned at 
Local (anti-clockwise) the adjacent 
black knob can be turned to select 
Open or Close. For Stop turn red 
knob clockwise. 

Remote Control 
Rotate the red selector to the 
Remote position (clockwise), this 
gives remote control only for Open 
and Close but local Stop can still 
be used by turning the red knob 
anti-clockwise. 
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3.3 Display- Local Indication 

Fig. 3.2 The Actuator Display 

The display consists of: 
1. Red - position indication lamp 
2. Yellow - position indication lamp 
3. Green - position indication lamp 
4. Liquid crystal display screen 

(LCD) 
5. Infra-red sensors 
6. Infra-red signal confirmation 

indicator (Red) 

The liquid crystal display screen 
has 2 modes of position indication: 
1. Valve position - power on 
2. Valve position - power off 

On power up the actuator's liquid 
crystal display screen is back-lit 
with a "soft amber" light and one of 
the indicator lamps will be on, 
dependent on position. The display 
screen will show percentage open 
or an end of travel symbol. 
(See Figs 3.3, 3.4 and 3.5.) 

As standard, red lamp signifies 
valve open, yellow intermediate, 
and green lamp signifies valve 
closed. Open and closed colour 
functions can be reversed on 
request. 

4 

Open 
Red indicator and open symbol 
displayed 

Mid Travel 
Yellow indicator and percentage 
open value displayed 

Closed 
Green indicator and closed symbol 
displayed 

Fig. 3.5 

With the main power supply 
switched off, the liquid crystal 
display screen is powered by a 
battery and continues to display 
actuator position. However, the 
battery does not support screen 
back-lighting, or position indicator 
lamps. 
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3.4 Display- Alarm Indication 

The IQ display incorporates valve, 
control system, actuator and ,, 

battery alarm indication in the form 
of four display icons. Located in the 
top portion of the display, each 
icon represents certain alarm 
conditions. Standard help screens 
are also available to assist in 
determining the actuator 
operational and alarm status 
(refer to Help Screens page 67). 

_4><i_ Valve Alarm 

The valve alarm icon, Fig 3.6, is 
displayed when a valve problem 
causes the actuator to "trip -off" due 
to the configured torque value 
being developed (refer to [tC] /[tO] 
pages 25/26). The possible causes 
are: 

Valve tight or obstructed in mid 
travel. 
Valve stuck or jammed 
Valve process conditions changed 
(increase in pressure, flow etc.) 

Once the actuator has tripped off 
on torque, electrical operation in 
the same direction is inhibited. The 
icon will remain displayed until 
movement in the opposite direction 
takes place. 

The valve alarm icon will not be 
displayed when stopping at end of 
travel for valves configured to 
torque seat or torque back seat at 
end of travel (refer to [C2] /[C3] 
pages 23/24). 

Try handwheel operation of the 
valve to "feel" for stiffness (refer to 
page 3). 

5 

1'0 Control Alarm 

0 

V 
Fig. 3.7 

The control system alarm icon, Fig 
4.5, is displayed when the remote 
control system maintains an active 
ESD or interlock signal (the ESD, 
interlock function or conditional 
control having been enabled.) 

0 

Local and Remote operation will be 
inhibited while an active ESD or 
interlock signal is present 
(refer to [Al] ESD Action page 34, 
[A8] External Interlocks page 36 
and Conditional Control [A9] 
page 36). 

Investigate the operational 
conditions of the actuator remote 
control system. 
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&IS Actuator Alarm 

The actuator alarm icon, Fig. 3.8, 
is displayed when an active 
actuator alarm is present. 

Electrical operation will be inhibited 
while an alarm is present. 
The possible causes are: 

Motor thermostat tripped 
Battery low on power up* 
Power supply fault 
Actuator control system alarm 

'see Battery Alarm 
(To identify the specific cause of 
the alarm refer to Help Screens 
pages 67-71). 

e Battery Alarm 

The battery alarm icon, Fig. 3.9, is 
displayed when the actuator 
detects its battery as being low, 
discharged or missing. 

If, on power up, the actuator 
detects a discharged battery and 
actuator power loss inhibit feature 
[OS] is enabled (refer to page 62), 
both battery and actuator alarm 
icons (Fig. 3.8 and 3.9) will be 
displayed. Electrical operation will 
be inhibited. 

When the battery alarm icon is 
displayed, the battery should be 
replaced immediately (refer to 
page 65). 

The actuator checks the battery 
status at approximately 10 minute 
intervals. After replacing a battery 
the alarm icon will continue to be 
displayed until the next check 
indicates the battery is healthy. 
This may take up to 10 minutes. 
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Preparing Drive Bush 

4.1 1010 to 1035 
Thrust Base Types A and Z 

Removal of Drive Bush for 
Machining 

Fig. 4 Bronze Drive Bush Fitted into 
Thrust Taking Base 
Turn actuator onto its side, remove 
the two cap-headed screws holding 
base plate onto thrust base, pull 
out the drive bush complete with its 
bearing assembly. 

Before machining the drive bush, 
remove the thrust bearing from it 
as follows: 

1. Locate and loosen the two grub 
screws in the steel bearing stop 
ring. 

Fig. 4.1 Components of Type A Thrust Base 

2. Unscrew the bearing stop ring 
from the drive bush, slide the 
bearing off the drive bush. Keep 
the stop ring and bearing in a 
safe, clean place ready for 
re-assembly. 

3. Machine the drive bush to suit 
the'valve stem, allowing 
generous clearance on screw 
thread for rising stem valves. 
Ensure that the male thread on 
the bush is not damaged. 

Re-assembly 
1. Remove all swarf from the drive 

bush, ensuring that the "0" rings 
on the drive bush and bearing 
stop rings are in good condition, 
clean and greased. 

7 

2. Slide bearing onto drive bush 
and ensure that it is fitted down 
to the shoulder. 

3. Screw bearing stop ring with the 
grub screws uppermost onto the 
drive bush, tighten down and 
lock with the two grub screws. 

4. Refit the drive bush assembly 
into the base casting on the 
actuator, ensuring that the slots 
in the drive bush are located into 
the drive dogs of the hollow 
output shaft. 

5. Refit the base plate and secure 
with cap-headed screws. 

4.2 1010 to 1035 
Non-Thrust Base Type B 

Undo the four set screws securing 
the base plate to the gearcase and 
remove the base plate. 

The drive bush and its retaining 
clip can now be seen. 

Types B3 and B4 removal: 
(refer to Fig. 4.2) 
Using external circlip pliers, expand 
the circlip while pulling on the drive 
bush. The drive bush will detach 

from the actuator centre column 
with the circlip retained in its 
groove. 

Fig. 4.2 
Types B3 and B4 re- assembly: 
Grease drive bush and circlip. 
With the circlip fitted in its groove 
offer the drive bush up to the 
actuator centre column ensuring 
the drive dogs are aligned. 
Expand the circlip while pushing 
the drive bush into the centre 
column. The drive bush will move 
further in. Release circlip pliers 
ensuring the circlip is correctly 
seated in both the drive bush and 
centre column grooves. 
Replace the base plate and fix with 
four set screws. 
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Fig. 4.3 

Type B1 
(Refer to Fig. 4.3) 
The procedure for removal and 
refitting of the B1 drive bush is the 
and same as for B3 and B4, 
However the circlip is replaced with 
a custom spring clip. The spring 
clip operates in the same manner 
as the B3/B4 circlip but is 
expanded using long-nose pliers. 

4.3 1Q40 to 1095 
Thrust Base Types A and Z 

Removal of Drive Bush for 
Machining 
Engage "hand" and turn handwheel 
until retainer set screw is visible 
through hole in actuator base. 

Fig. 4.4 Locating Set Screw 

Loosen set screw and unscrew 
retainer using hammer and punch. 
Remove drive bush and machine to 
suit valve stem or gearbox input 
shaft. 
Allow generous clearance on screw 
thread for rising stem valves. 
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Fig. 4.5 Removal of Retainer 

Fig. 4.6 Type A Drive Bush 

If the actuator has a type A drive 
bush (Fig. 4.6) this can be fitted in 

position 1 or 2 to suit the position 
of the valve mounting flange. 

Fig. 4.7 Type A Drive Bush in Position 1 

Fig. 4.8 Type A Drive Bush in Position 2 
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If the actuator has a type Z3 drive 
bush (Fig. 4.9) this can only be fitted 
below the actuator base (Fig. 4 10). 

Re-Assembly 
Having confirmed the position 
required, insert the machined drive 
bush ensuring that the actuator 
output shaft dogs are in full 
engagement with the bush. 
Fit drive bush retainer securely, 
turning clockwise until fully 
tightened using hammer and 
punch. Rotate by hand wheel to 
align retainer set screw with hole in 
the side of base and tighten. 

Fig. 4.9 Type Z3 Drive Bush 

Fig. 4.10 Type Z3 Drive Bush in Position 3 Fig. 4.11 Tightening Retainer Set Screw 
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4.4 IQ40 to IQ95 
Non-Thrust Base Type B 

Type B1 
Output shaft bored and keyed to 
ISO 5210 standard. There is no 
drive bush to machine. 

Types B3 and B4 
Identical drive bushes secured by 
cap headed screws. 

B3 is supplied pre-machined to 
ISO 5210 standard. 

B4 is supplied blank and must be 
machined to suit the input shaft of 
the gearbox or valve that it will 
drive. 

Fig. 4.12 83/84 Drive Bush 

Fig. 4.13 B3/B4 Drive Bush in Situ 
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IFIIMounting the Actuator 

(Refer to Weights and Measures page 74 for actuator weight.) 

Ensure the valve is secure before fitting the actuator as the combination 
may be top heavy and therefore unstable. 

If it is necessary to lift the actuator using mechanical lifting equipment 
certified slings should be attached as indicated in Fig.5 for vertical valve 
shafts and Fig.5.1 for horizontal shafts. 

At all times trained and experienced personnel should ensure safe lifting, 
particularly when mounting actuators. 

WARNING: 
The actuator should be fully supported until full valve shaft 
engagement is achieved and the actuator is secured to the valve 
flange. 

A suitable mounting flange conforming to ISO 5210 or USA Standard 
MSS SP101 must be fitted to the valve. 

Actuator to valve fixing must conform to Material Specification 
ISO Class 8.8, yield strength 628 N/sq mm. 

WARNING: 
Do not lift the actuator and valve combination via the actuator. 
Always lift the valve/actuator assembly via the valve. 

Each assembly must be assessed on an individual basis for safe lifting. 

10 

Fig. 5 

Fig. 5.1 
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5.1 Rising Stem Valves - 
Top Mounting 

a) Fitting the Actuator and Base 
as a Combined Unit - 
All Actuator Sizes 

Fig. 5.2 

Fit the machined drive bush into 
the thrust base as previously 
described, lower the actuator onto 
the threaded valve stem, engage 
"hand" and wind the handwheel in 
the opening direction to engage 
the drive bush onto the stem.' 
Continue winding until the actuator 
is firmly down on the valve flange. 
Wind two further turns, fit securing 
bolts and tighten fully. 

b) Fitting Thrust Base to Valve - 
Actuator Sizes 10 to 35 only 

Fit the machined drive bush into 
the thrust base as previously 
described. Remove the thrust base 
from the actuator, place it on the 
threaded valve stem with the 
slotted end of the drive bush 
uppermost and turn it in the 
opening direction to engage the 
thread. Continue turning until the 
base is positioned onto the valve 
flange. Fit securing bolts but do not 
tighten at this stage. Lower the 
actuator onto the thrust base and 
rotate the complete actuator until 

11 

the drive dogs on the actuator 
output shaft engage into the drive 
bush. Actuator flange should now 
be flush with base flange. 

Fig. 5.3 

Continue to turn actuator until 
fixing holes align. Using bolts 
supplied fix actuator to thrust base 
and tighten down. Open valve by 
two turns and firmly tighten down 
fixings onto valve flange. 

5.2 Valve with Gearbox - 
Side Mounting 

Check that the mounting flange is 

at right angles to the input shaft, 
and that the drive bush fits the . 

shaft and key with adequate axial 
engagement. Engage "hand", offer 
up actuator to the input shaft and 
turn handwheel to align keyway 
and key. Tighten mounting bolts. 

5.3 Non-Rising Stem Valves - 
Top Mounting 

Treat as for side mounting except 
that when thrust is taken in the 
actuator, a thrust nut must be fitted 
above the drive bush and securely 
tightened. 

5.4 Handwheel Sealing 

Ensure that sealing plug in centre 
of handwheel (or spindle cover 
tube depending on which is fitted) 
is sealed with PTFE tape and fully 
tightened, ensuring that moisture 
does not pass down the centre 
column of the actuator. 
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5.5 KM Modulating Actuators 

The IQM range of actuators are 
suitable for modulating control duty 
of up to 1200 starts per hour in 

accordance with IEC 34-1 to 
S4 50%. 

IQM actuators have a dynamic 
braking facility as standard. If 

mechanical overrun of the actuator 
and valve prove to be excessive for 
accurate control, the brake can be 
enabled by fitting a link to the 
actuator terminal block as indicated 
by the wiring diagram. With 
dynamic braking enabled, motor 
heating effects increase and 
therefore the number of actuator 
starts should be reduced to 
prevent motor thermostat tripping 
(refer to publication E 410E for 
more information). 

Commissioning of IQM range 
actuators is identical to the 
standard IQ 
(refer to Sections 7, 8 and 9 
commencing on page 16). 

5.6 IQML Linear Drive Unit 

Consists of a lead screw assembly 
arrangement attached to the base 
of the actuator in order to provide a 
linear output stroke between 8mm 
(3/8in) minimum and 120mm 
(43/4in) maximum. 

The IQML can be supplied with or 
without a yoke mounting adaptor. 
This adaptor consists of four pillars 
and a base flange to suit the valve. 

Fig. 5.4 IQML with Yoke 

12 

Fig. 5.5 IQML without Yoke 

5.7 IQML Adjusting Linear Stroke 

With actuator securely fitted to 
valve, but with the linear drive 
disconnected, ensure valve is at its 
fully closed.(down) position. 

Remove cover tube from actuator 
handwheel, locate the down stop 
adjustment on the linear drive unit 
and with two spanners loosen the 
lock nut, run the lock nut and 
tubular down stop to the end of the 
thread. 

Fig. 5.6 Down Stop two Spanners 
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5.7 IQML Adjusting Linear Stroke 

Turn the actuator handwheel 
clockwise, linear drive will move , 

down towards the valve spindle, 
couple linear drive to valve spindle. 

Turn the tubular down stop 
clockwise into the actuator until it 

comes to a mechanical stop. If the 
valve must close onto its seat by 
'TORQUE ACTION" then back off 
(anti-clockwise) the down stop by 
one third of one turn (equivalent to 
1mm). Run the lock nut down onto 
the tubular down stop and tighten 
with two spanners. There is no "up 
stop" (open) on the linear drive 
unit, the mechanical stop in the 
valve will give this position. Refit 
the top cover tube to the 
handwheel using PTFE tape to 
seal the thread. 

The linear drive unit is pre-packed 
with grease type Rocol MTS 1000, 
use this or an equivalent high 
temperature-bearing grease. 

A grease nipple is situated in the 

base of the actuator to enable 
lubrication of the lead screw. 
Periodically, depending on usage 
and temperature, apply two pumps 
of a grease gun. 

13 
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itzCable Connections 

WARNING: 
Ensure all power supplies are 
isolated before removing 
actuator covers. 
Check that the supply voltage 
agrees with that stamped on 
actuator nameplate. 
A switch or circuit breaker must be 
included in the wiring installation of 
the actuator. The switch or circuit 
breaker shall be mounted as close 
to the actuator as possible and 
shall be marked to indicate that it is 
the disconnecting device for that 
particular actuator. The actuator 
must be protected with overcurrent 
protection devices rated in 
accordance with Rotork publication 
No. E130E Electric motor 
performance data for IQ type 
actuators. 

WARNING: 
Actuators for use on phase to phase 
voltages greater than 600V a.c. must 
not be used on supply systems such 
as floating, or earth-phase systems, 
where phase to earth voltages in 
excess of 600V a.c. could exist. 

6.1 Earth/Ground Connections 
A lug with a 6mm diameter hole is 
cast adjacent to the conduit entries 
for attachment of an external 
earthing strap by a nut and bolt. 
An internal earth terminal is also 
provide, however it should not be 
used as the sole protective Earth 
Connection. 
6.2 Removing Terminal Cover 
Using a 6mm Allen key loosen the 
four captive screws evenly. Do not 
attempt to lever off the cover with a 
screwdriver as this will damage the 
"0" ring seal and may damage the 
flamepath on a certified unit. 

Actuators containing a Setting Tool 
fitted to the inside of the terminal 
compartment cover are identified 
with a self-adhesive yellow label on 
the outside of the terminal 
compartment cover. 

The wiring code card fixed in the 
cover is particular to each actuator 
and must not be interchanged with 
any other actuator. If in doubt check 
the serial number on the code card 
with that of the actuator. 

Fig. 6 

14 

Fig. 6.1 

A plastic bag in the terminal 
compartment contains: 
Terminal screws and washers. 
Spare cover "0" ring seal. 
Wiring diagram. 
Instruction book. 

Fig. 6.2 

6.3 Cable Entry 
Only appropriate certified 
Explosion-Proof entry reducers, 
glands or conduit may be used in 
hazardous locations. 

Remove red plastic transit plugs. 
Make cable entries appropriate to 
the cable type and size. Ensure 
that threaded adaptors, cable 
glands or conduit are tight and fully 
waterproof. Seal unused cable 
entries with a steel or brass 
threaded plug. In hazardous areas 
an appropriately certified threaded 
blanking plug must be used. 
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6.4 Connecting to Terminals 

On EExde enclosure units 
connections to the power and 
control terminals must be made 
using AMP type 160292 ring tabs 
for power and earth terminals and 
AMP type 34148 ring tabs for the 
control terminals. 

Refer to the wiring diagram inside 
the terminal cover to identify 
functions of terminals. Check that 
supply voltage is the same as that 
marked on the actuator nameplate. 

Remove power terminal screen. 

Begin by connecting these cables 
and replace screen. 

When all connections are made 
ensure wiring diagram is replaced 
in the terminal compartment. 

6.5 Replacing Terminal Cover 

Ensure cover "0" ring seal and 
spigot joint are in good condition 
and lightly greased before re-fitting 
cover. 

15 
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TMCommissioning / 

7.1 The Setting Procedurq 

The Rotork 10 range of actuators is 
the first that enables 
commissioning to be carried out 
without removing covers. 

Setting torque, limit and other 
functions is achieved by using the 
Infra-Red Setting Tool. The Setting 
Tool is certified Intrinsically Safe to 
allow commissioning in hazardous 
areas. 

All the commissioning functions are 
stored in non-volatile memory in 
the actuator. The Setting Tool 
enables the user to view all the 
functions in turn via the actuator 
display window. As each function is 
viewed its setting can be checked 
and, if required, changed within the 
bounds of that function. 

Commissioning may be carried out 
with main power switched on or off. 
Refer to page 20 for Power Off 
Setting. 

The setting procedure is divided 
into two stages: 

1. Primary Functions 
Settings for end of travel limit 
actions, torque values, limit 
positions etc. 

2. Secondary Functions 
Settings covering the control, 
indication and optional 
equipment functions. 

All 10 actuator functions are 
configured before dispatch to 
Rotork standard default settings 
unless alternatives have been 
specified with the order. Should 
difficulty be encountered during 
commissioning the default 
settings can be reinstated, 
returning the actuator 
configuration to its original 
manufactured state. Site 
commissioning can then begin 
again (refer to Section 9.16 page 
63). 
The default function should be 
used with caution as settings 
selected after manufacture may be 
essential for the safe operation of 
the valve and/or plant. 

16 

Actuator Display 

Position Display 

Torque and Position 

Password 

Setting Branch 

(crossroad) 

50 

P? 

O' 
cr 

This may be an open or closed 
symbol or a percentage open value. 

Refer to Section 10 Monitoring 

14> PC E ir Ca Ic 

Primary Functions 
Direction 

Limit Actions 
Torque Values 
Limit Positions 

NOTE: The Primary Functions 
must be commissioned first. 

Secondary Functions 
Indication Contacts 

Control Mode 
Options 

Help Screens 
Defaults 
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7.2 The Setting Tool 

Specification 
Enclosure IP67 

Certification EEx is IIC T4 (intrinsically safe) 
FM, INT SAFE, Class I & II Div 1 Groups ABC D E F G, T4A 
CSA, Exia, Class I, II Div 1 Groups A BCD 

Power supply 9V Battery (supplied and fitted) 

Operating range 0.75m (from actuator display window) 

Name 
1. 1, Key* 

2.0 Key* 

3. - Key 

4. + Key 

5.4.1 Key 

Instruction 
Display next function down 

Display next function across 

Decrease/change displayed function's value or option setting 

Increase/change displayed function's value or option setting 

Enter displayed value or option setting 

* Pressing the two arrow keys together returns the actuator display to 
the position indication mode 

Infra-red local operation (when enabled) 
5. Key Stop actuator 

6. E Key Open actuator 

7. I Key Close actuator 

8. Infra-red Transmitter Window 

17 

Fig. 7 The Setting Tool 

Setting Tool Battery Replacement 
Battery status can be checked by looking at the Infra-red transmitter window . 
while depressing any Setting Tool button. A flashing red indicator should be 
seen. 

Battery replacement must be carried out in a safe area. To replace the 
battery remove the six caphead screws in the back of the Setting Tool. 
Remove the back cover to expose the battery. 

In order to maintain hazardous area certification fit only Duracell MN1604 or 
Rayovac Alkaline Maximum NoAL-9V battery types. 

Refit cover ensuring red indicator LED faces the transmitter window in the 
back cover. 

When a button is depressed the Setting Tool transmits the relevant 
instruction to the actuator by infra-red pulses and must therefore be directly 
in front of the actuator indicator window and at a distance no greater than 
0.75m. 
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7.3 Entering the Actuator 
Setting Procedure 

With the actuator securely mounted 
on the valve, the mains supply on 
and Local control or Stop selected. 

PRESS THE." KEY. 

The actuator display will change 
and the Torque + Position display 
will be seen. (For instantaneous 
torque + position monitoring, refer 
to Section 10, Monitoring, page 
66.) 

PRESS THE.. KEY. 

The actuator display will change 
and the password protection 
display will be seen. 

0 

PP 
d 

The Actuator Function Settings can 
be protected by the Use 

of a Password 

7.4 Setting Mode - Password 

To enable setting and adjustment 
of the actuator functions the correct 
password must be entered. The 
factory set (default) password is 
[Id]. If the actuator has previously 
been set with a site password this 
must be displayed. 

Use the + or - keys to scroll 
through the available passwords 
00-FF (hexadecimal). With the 
correct password displayed press 
the enter key. 

PRESS THE 4-I KEY. 

Two "setting" bars will appear and 
will remain visible on every function 
display screen. 

Default Password, 
Setting Mode Enabled 
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7.5 New Password [PC] 

To configure a new password, the 
actuator must be in setting mode 
with the password display - setting 
mode enabled - showing, 

PRESS THE BO KEY. 

The display will change to [PC]. 
Using the+ or- key scroll through 
the available passwords until the 
desired password is displayed. 

PRESS THE 4.1 KEY. 

Password Changed to [IE] 

NOTE: The new password 
becomes effective the next time 
setting mode is entered. 

7.6 Checking Mode 

The actuator function settings can 
be checked without entering the 
correct password. The settings can 
only be viewed and not altered. The 
setting bars will not be seen. 

Password Display, Checking Mode 

Once the procedure has been 
entered in the required mode 

PRESS THE j KEY. 

The procedure branch [cr.] 
(crossroad) display can now be 
seen (refer to Section 7.7 page 19). 
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7.7 Procedure Branch - 
Crossroad [Cr] 

To access the Primary Function 
settings press the e arrow key 
(refer to Section 8 Commissioning 
Primary Functions page 20). 

To access the Secondary Function 
settings press them. arrow key 
(refer to Section 9 Commissioning 
Secondary Functions page 31). 

7.8 The Actuator Display - 
Setting/Checking Mode 

Actuator functions as laid out in the 
Primary and Secondary 
commissioning stages, can be 
individually displayed by using the 
Setting Tool arrow keys. 

The, arrow key will always display 
the FIRST function on the next 
level DOWN within the procedure. 

The arrow key will always 
display the NEXT function on the 
SAME level and will wrap around 
the functions on the same level. 

The actuator display indicator 
lamps will continue to indicate 
valve position. 

Actuator functions are displayed in 
code form in the top portion of the 
liquid crystal display screen. 

The setting for the displayed 
function is shown in the lower 
portion of the screen. Depending 
on the actuator function displayed, 
its setting may be an option or a 
value. In setting mode the Setting 

19 

Tool + or - keys will cause the 
setting to be changed. In checking 
mode the settings cannot be 
altered. 

In setting mode, once displayed, a 
new setting can be entered into the 
actuator memory by pressing 
the «A key. The setting will flash off 
and back on, confirming its 
selection. 

TOP PORTION 
Function e.g. 
tC = Torque Close 

LOWER PORTION 
Function Setting 
e.g. Value = 40% 

Typical Actuator Function Display 
Setting Mode Enabled 

7.9 Returning to 
Valve Position Display 

There are four ways of returning to 
valve position display: 
1. Approximately 5 minutes after 

the last Setting Tool operation 
the display will automatically 
return to position display. 

2. Press the I and NO arrow keys 
together. 

3. Press the e arrow key until the 
display returns to position. 

4. With any actuator function 
screen displayed, select Remote 
control using the red 
Local/Stop/Remote selector. 
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Ili Commissioning - 
Primary Functions 

Fig. 8 

20 

The actuator's Primary Function 
settings affect the correct operation 
of the valve by the actuator. If the 
actuator has been supplied with 
the valve, the valve maker or 
supplier may have already made 
these settings. 

ELECTRICAL OPERATION MUST 
NOT TAKE PLACE UNTIL THE 
PRIMARY SETTINGS HAVE 
BEEN MADE AND CHECKED. 

This instruction assumes setting 
mode has been entered (refer to 7.4 
page 18). 

Viewing the Primary 
Function Settings 

With the actuator mounted on the 
valve, the power supply on and 
Local or Stop control selected, 
point the Setting Tool at the 
actuator indicator window from a 
distance of no more than 0.75m. 
By pressing the I key and, when 
appropriate, the NO key, it is 
possible to move through the 
procedure, displaying the various 

functions and their settings as 
shown in Fig. 8.1 (refer to page 
21). The right-hand side of Fig. 29 
explains the function of each LCD 
display. 

Power Off Setting 
10 allows settings to be viewed 
and set without main power. To 
enable this function, engage 
handwheel drive and rotate until 
the output drive moves by one turn 
(refer to page 3). The Setting Tool 
can now be used. As long as a 
Setting Tool key press takes place 
within the 30 seconds timeout 
period, Power Off Setting will 
remain enabled. If no infra-red 
Setting Tool communication takes 
place the display will return to 
indicating position. The actuator 
must then be operated by 
handwheel to re-enable Power Off 
Setting. 
Settings and operation must be 
verified by electric operation and 
function test of the actuator to 
ensure correct operation. 
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Viewing the Primary Function Settings 

P? E> PC E>ir 4' IC 

cr c> 

Cl g> C2 c> C3 

tC c) to 

LC E> LO 

Position Display 
(This may be an open or closed symbol or a % open value.) 

Torque and Position Display 

Password (z> Password Change * IrDA* Cell Phone 

-0- 
Procedure Branch (crossroad) 

Refer to Section 7 
Commissioning Information 

FUNCTIONS CONTENTS 

Direction to Close 
Close Action 
Open Action 
Torque Value Closing 
Torque Value Opening 
Set Limit Closed 
Set Limit Open 

page 

22 
23 
24 
25 
26 
27 
27 

PRIMARY 

Cl 
C2 
C3 
tC 
tO 
LC 
LO 

Direction to Close* Close Action *Open Action 

Torque Value Closing *Torque Value Opening 

Limit Closed* Limit Open 

'0. 
Position Display 

Fig. 8.1 Primary Setting Function Displays 

21 

The actuator can be configured to be clockwise or anti-clockwise to close. 
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Manually operate actuator and valve 
to establish correct closing direction. 
If the handwheel labelling is found 
to be incorrect please apply to 
Rotork for conversion labels. 

1501 

-U- 

P? 4.PC ic> Ir *lc 
4)- 
er E> 

E> C2 b C3 

tC tO 

LC (4> LO 

dl 

1Cll 

1501 

Using the + or - key, display 
character conforming to correct 
closing direction. 

[C] in the Setting Field Indicating 
Clockwise to Close 

o L I 

[A] in the Setting Field Indicating 
Anti-clockwise to Close 

22 

Having ensured that the display 
corresponds to the established 
closing direction 

PRESS THE 4-1 KEY. 

The displayed option will flash, 
indicating that it has been set. 

PRESS THE Ell1 KEY. 
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IF:1 Close Action 

The actuator can be configured to 
close on torque for seating valves 
and limit for non-seating valves. 

(Refer to valve manufacturer for 
recommended selection.) 

In the absence of valvemaker 
instructions refer to the following 
table 

Valve type Close Open 

-O- Wedge gate "torque" "limit" 

P? t PC E> Ir r:> lc 
Globe "torque" "limit" 

Butterfly "limit" "limit" 

cr 
Thru conduit 
Ball 

"limit" 
"limit" 

"limit" 
"limit" 

Cr Plug "limit" "limit" 
Sluice gate "limit" "limit" 

Cl 1::: IC21 14> C3 Penstock "limit" "limit" 
Parallel slide "limit" "limit" 

tC (=> tO 

LC r4. LO 

1501 

23 

Using the + or - key, display the 
desired option. 

[Ct] in the Setting Field Indicating 
Close on Torque 

[CL] in the Setting Field Indicating 
Close on Limit 

Having selected the required option 

PRESS THE 4-1 KEY. 

The displayed option will flash, 
indicating that it has been set. 

PRESS THEN KEY. 

NOTE: When set to close on 
torque, the actuator will apply the 
value of torque as set for [tC] in 
seating the valve (refer to [tC] 
page 25). 
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Open Action 

The actuator can be configured to 
open on torque for back seating 
valves or limit for non back seating 
valves. Refer to valve manufacturer 
for recommended setting. In the 
absence of valvemaker instructions 
set "Open Limit". 

50 

3. 
P? c PC c 1r *lc 

cr 

c> C2 c 
-U- 

tC E> tO 

LC ra> LO 

50 

IC31 

Using the + or - key display the 
desired option. 

[Ot] in the Setting Field Indicates 
Open on Torque 

[OL] in the Setting Field Indicates 
Open on Limit 

PRESS THE 4.1 KEY. 

The displayed option will flash, 
indicating that it has been set. 

PRESS THE . KEY. 

24 

NOTE: When set to open on 
torque, the actuator will apply the 
value of torque as set for [tO] in 
back seating the valve (refer to [tO] 
page 26). 
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FilTorque Value Closing 

The value of torque available in the 
close direction can be configured. 
Refer to valve manufacturer for 
recommended value. 

The closing torque value can be 
varied between 40% and Rated, in 
1% increments. 

roi 

-O- 

P? c PC c it E> lc 

cr E> 

"O' 
Cl 1=> C2 14> C3 

ItC1 E> tO 

LC E> LO 

1501 

Using the + and - keys display 
recommended value. 
In the absence of a recommended 
torque value, try a low setting and 
increase until satisfactory valve 
operation is achieved. 

PRESS THE 4a KEY. 

The displayed value will flash, 
indicating that it has been set. 

Should the set value of torque be 
developed in closing, the actuator 
will torque trip and stop. 

PRESS THE Islo KEY. 

NOTE: Rated torque is quoted on 
the actuator nameplate. 

25 

40% of Rated Torque 

99% of Rated Torque 

Rated Torque 
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Torque Value Opening 

The value of torque available in the 
open direction can be configured. 
Refer to valve manufacturer for 
recommended value. 

P? E> PC lc 

-0- 
cr E> 

E> C2 E> C3 

tC 

LC E> LO 

Itol 

50 

The opening torque value can be 
varied between 40% and Rated, in 
1% increments. In addition "Boost" 
can be configured when no open 
torque protection is required. 

BOOST SHOULD NOT BE 
SELECTED WHEN THE 
ACTUATOR HAS BEEN 
CONFIGURED TO OPEN ON 
TORQUE (refer to [C3] page 24) 
unless back seating at Rated 
torque is acceptable. 

Using the + and - keys display the 
recommended torque value. 

In the absence of a recommended 
torque value, try a low setting and 
increase until satisfactory valve 
operation is achieved. 

NOTE: Rated torque is quoted on 
the actuator nameplate. Boost 
torque is at least 140% of Rated 
torque. 

PRESS THE 4a KEY. 

The displayed value will flash, 
indicating that it has been set. 

Should the set value of torque be 
developed in opening, the actuator 
will torque trip and stop. 

PRESS THE 4 KEY. 

40% 

99% 

Rated 

Boost 

In checking mode, on pressing the 
key after reviewing open torque 

setting, the display will revert to 
valve position. 
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F II Set Limit Closed 

NOTE: It is possible to set the 
Open Limit Position [LO] first: 

_50 

P? *PC* Irg>lc 
-0- 

cr 

Cl [4> C2 c C3 

tC E> tO 

E> LO ILCI 

NOTE: When in checking mode Set 
Limit Closed [LC] does not appear. 

With [LC] displayed 

Limit Closed 

Move valve manually to the closed 
position. Allow for overrun by 
winding actuator output open up to 
one turn. 

PRESS THE 4.1 KEY. 

The two bars will flash and the 
closed indicator lamp will 
illuminate, indicating closed limit 
position has been set. 

PRESS THE 11 KEY. 

To check closed limit position hand 
wind valve open one turn, when 
amber lamp should illuminate and 
the closed lamp should extinguish. 
Wind valve back closed one turn, 
when closed lamp should illuminate 
with the amber lamp extinguished. 

27 

Set Limit Open 

P? *PC* tr *lc 
cr 

L> C2 g> C3 

tC E> to 

LC E> 

1501 

ILOI 

NOTE: When in checking mode Set 
Limit Open [LO] does not appear. 

With [LO] displayed 

Limit Open 

Move valve manually to the open 
position. Allow for overrun by 
winding actuator output closed up 
to one turn. 

PRESS THEN KEY. 
The two bars will flash and the 
open indicator lamp will illuminate, 
indicating open limit position has 
been set. 

PRESS THE 4 KEY. 
The open symbol (refer to Fig. 3.3. 
page 4) should now appear. 
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V 
P? *PC* IF c> lc 

cr E> 

E> C2 L C3 

tC E> tO 

LC c LO 

1501 

If the procedure has been followed 
as described, the positional display 
will indicate that the actuator is in 
the open position. 

Select Remote control momentarily, 
using the red selector to exit 
setting procedure and then select 
required control: Local, Stop or 
Remote. 

With the correct settings made 
electric operation can now be 
carried out safely. 

28 
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Commissioning - 
Secondary Functions 

Fig. 9 

29 

The Secondary Functions can be 
configured to suit site control and 
indication requirements. It is 
important that Primary Functions 
such as limits and torque switch 
settings are set before work 
commences on commissioning the 
Secondary Functions (refer to 
page 20). The layout of the 
Secondary Functions accessed 
with the Setting Tool is detailed in 
Fig. 9.1 To successfully 
commission the Secondary 
Functions, information about the 
site or process control system will 
be required. 
The supplied actuator Wiring 
Diagram details control and 
indication devices fitted to the 
actuator along with terminal 
connection detail and standard 
remote control wiring systems. 

Power Off Setting 
IQ allows settings to be viewed 
and set without main power. To 
enable this function, engage 
handwheel drive and rotate until 
the output drive moves by one turn 
(refer to page 3). The Setting Tool 
can now be'used. As long as a 
Setting Tool key press takes place 
within the 30 seconds timeout 
period, Power Off Setting will 
remain enabled. If no infra-red 
Setting Tool communication takes 
place the display will return to 
indicating position. The actuator 
must then be operated by 
handwheel to re-enable Power Off 
Setting. 
Settings and operation must be 
verified by electric operation and 
function test of the actuator to 
ensure correct operation. 
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F positional Display 

'Or 
P? C> 

Or 
Cr -r 

"Q" 

IrDA Cell 
Comms Phone 

PC 1=> lr t4> lc 

Contact Function 
Contact Si rt 14> 

Contact S2 C> 

Contact S3 143 C> 

Contact S4 r4 E 
'I' 

ESD Action 
Control Mode 
Configuration All r 

4' 
Extra Indication 

Contacts 

Option Selection OE E 

Value 

rl 

r2 

r3 

r4 

ESD 
Contact Type 

A2 

CPT 

01 

Contact Form 

rl 

14> r2 

c4> r3 

C> r4 

ESD Thermostat 
Bypass 

C> A3 

Folomatic 
Remote Control 

C> OF 

ESD Override 
Interlocks 

c A4 

Remote 
Control Source 

C> Od 

ESD Override 
Local Stop 

C> A5 

Bus 
System 

14) OP 

Maintained 2-wire 
Local Control Control 

c> A6 C> A7 C> 

Interrupter Setting Tool 
Timer Local Control 

E OJ E> or g> 

External 
Interlocks 

A8 

Power Loss 
Inhibit 

os 

C> 

Conditional 
Control 

A9 

Torque Switch 
Bypass 

E> At 

Primary 
Functions 

Option Functions - If OE, OF, OP, or OJ are fitted and selected "ON" their appropriate set-up screens will be inserted here. 

Help Screens 1-41 14> H2 E> H3 C> H4 E> H5 C> H6 C> H7 C> H8 14 H9 

Default Option dl 1:: d2 

Return to Positional Display Fig. 9.1 Secondary Functions 
30 
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SECONDARY FUNCTIONS CONTENTS 
page 

9.1 Accessing the Secondary Settings 31 
9.2 Indication Contacts S1, S2, S3 and S4 32 
9.3 Control Mode Configuration 34 
9.4 Option Extra Indication Contacts S5-S8 37 
9.5 Option CPT (Current Position Transmitter) 38 
9.6 Option Folomatic Remote Control 39 
9.7 Remote Control Source 42 
9.8 Bus System Option Pakscan 43 
9.9 Bus System Option Modbus 47 
9.10 Bus System Option Profibus DP 51 

9.11 Bus System Option Device Net 55 
9.12 Bus System Positioning Control Settings 58 
9.13 Option Interrupter Timer 60 
9.14 Setting Tool Local Control 62 
9.15 Inhibit Operation After Power Loss 62 
9.16 Default Options 63 
9.17 Default Options 64 
10.1 Help Screens 67 
10.2 IrDA Diagnostics and Configuration 72 
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Having established that the 
Primary Functions have been 
correctly set, the Secondary 
Functions can now be configured 
to suit site control and indication 
requirements. 

It is possible to move through the 
various Secondary Functions as 
shown in Fig. 9.1 using the* and 
# keys. 

The actuator wiring diagram will 
indicate any options fitted. 

Options Setting Tool Local Control 
[Or] and Power Loss Inhibit [OS] 
are standard features, their use 
being optional. 

P . Accessing the 
Secondary Functions 

In order to display the Secondary 
Functions it is necessary to press 
the 4 key until [Cr) appears. 

If you have chosen to enter 
Secondary Functions in the 
checking mode the display will be 
as Fig. 9.2 

If you have chosen to enter 
Secondary Functions in the setting 
mode the display will be as 
Fig. 9.3 (refer to Section 7). 

Fig. 9.2 

PRESS THE mol KEY. 

Fig. 9.3 
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Indication Contacts 
S2, S3 and S4 

Indication contacts S1 [0], S2 
[r21, S3 [r3j and S4 [r4j may 
each be set to trip for any one of 
the following functions: 
Code 
[CL] 
[OP] 
[Po] 
[tC] 
[tO] 
[tt] 
[ti] 
[dC] 
[dO] 
[d?] 
[St] 
[bA] 
[HA] 
[bL] 
[LS] 
[01] 
[CI] 
[IL] 
[ES] 
[LP] 
[Lo] 
[rE] 

Function 
closed end position 
open end position 
intermediate position 
torque trip close 
torque trip open 
torque trip any position 
torque trip mid travel 
actuator closing 
actuator opening 
actuator rotating 
motor stalled 
battery low 
hand operation 
blinker 
local stop 
open interlock 
close interlock 
interlock active 
ESD signal 
lost phase 
local selected 
remote selected 

[AA] 
[24] 
[rr] 
[UA] 
[Ht] 
[CA] 
[rP] 

actuator alarm * 

24V power failure 
motor running 
Valve alarm* 
thermostat tripped 
Control alarm* 
relay parity 

The S contact form can be set 
normally open [no] or normally 
closed [nc]. 
The procedures for setting up 
contacts S2, S3 and S4 are the 
same as those shown for Si. 

Unless specified with order, the 
default settings for indication 
contacts are as follows: 
S1 - [CL] dosed end position [no] 
S2 - [OP] open end position [no] 
S3 - [CL] closed end position [nc] 
S4 . [OP] open end position [nc] 

* Contact alarm indication will 
operate under the same conditions 
as the display alarm indication 
icons (refer to page 5 for 
information). 

Fl IContact Si - Function 

32 

Using the + or - key display the 
desired function. 

PRESS THE KEY. 

The displayed function will flash 
indicating that it has been set. 

Contact SI Configured 
to Trip at Valve Closed Limit 

PRESS THE I KEY. 

Fli Contact S1 - Value 

When the S contact function is set 
to [PO], the required intermediate 
position value must be set. 
No other contact function 
requires a value to be set. 

The value can be set from 1% 
open to 99% open in 1% 
increments. 

Using the+ or - key, display the 
required value. 

PRESS THE 4-1 KEY. 

The displayed value will flash 
indicating that it has been set. 

Value Set to Indicate 
25% Open 

PRESS THE 0 KEY. 
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im Contact S1 
Contact Form 

Use the+ or - keys to select 
between [no] (normally open) and 
[nc] (normally closed). 

PRESS THE 4I KEY. 
The displayed option will flash 
indicating that it has been set. 

Contact S1 Configured as a 
Normally Open Contact 

NOTE: If function [PO] is selected 
and it is configured as a normally 
open contact it will make at the set 
value with the actuator moving in 
the open direction. 

To access S2-S4 

PRESS THE J KEY. 

33 
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Control Mode 
Configuration 

The Control Mode Configuration 
affects how the actuator will 
respond under conditions of 
emergency shut down, local 
control, remote control interlocks, 
and 2-wire remote control. Also 
included is an unseating torque 
switch bypass function. Unless 
specified with order, the control 
mode configuration will be set as 
shown for default configuration on 
page 63 

If it is necessary to change the 
configuration follow the instructions 
in this section. 
There are 10 configurable control 
functions: 

Al ESD action 
A2 ESD contact type 
A3 ESD thermostat bypass 
A4 ESD override interlock 
A5 ESD override local stop 
A6 Maintained local control 
A7 2-wire remote control 
A8 External interlocks 
A9 Conditional Control 
At Torque switch bypass. 

An active ESD signal applied to the 
actuator will override any existing 
or applied local or remote control 
signal. ESD can be configured to 
override the motor thermostat, 
active interlocks or local stop 
selection. Refer to A3, A4 and A5. 

The default action under an active 
ESD signal is to close [CL]. 

Press the+ or- key to select the 
required ESD action: 
[CL] Close on ESD 
[SP] Stay put on ESD 
[OP] Open on ESD 

PRESS THEN KEY. 

The displayed option will flash 
indicating that it has been set. 

ESD Set to Close 

IP' ESD Contact Type 

34 

The default setting for ESD 
Contact Type is [nO] 
The actuator responds to a remote 
control ESD signal derived from a 

normally open contact making. 
For ESD, where a remote control 
ESD signal is derived from a 
normally closed contact breaking, 
the signal being removed, 
press the+ or- key. 
The display will change to [nC]. 

PRESS THE KEY. 

The displayed option will flash 
indicating that it has been set. 

Actuator Responds to a Remote, 
Normally Open ESD Contact 

Making (Signal Applied) 

Note: If Folomatic analogue control 
is required A2 must be set to [n0]. 

PIESD Thermostat 
Bypass 

The default setting for Motor 
Thermostat Bypass is [OF] during 
ESD. The thermostats remain in 

circuit and enabled during ESD. 

The motor thermostats can be 
bypassed during ESD as a factory 
set, hard-wired option only. 
Contact Rotork for information. 

Danger: Actuator hazardous 
area certification is invalidated 
while the thermostats are 
bypassed. 

A3 should be set to reflect the 
factory set configuration of 
thermostat bypass. 
During an ESD event: 
[A3] =[OF] thermostats enabled 
[A3]=[On] thermostats bypassed 

Thermostats Enabled During ESD 
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ESD Override 
Interlocks 

The default detting for ESD 
Override Interlocks is [OF]. ESD 
action will not override an active 
interlock applied to the actuator. 

If an applied ESD signal is required 
to override active interlocks 
causing the ESD action as set for 
Al, press the+ or- key. The 
display will change to [On]. 

PRESS THE -a KEY. 

The displayed option will flash 
indicating that it has been set. 

ESD Override Interlock - Off 

RI ESD Override 
Local Stop 

The default setting for ESD 
Override Local Stop is [OF]. ESD 
will not override local stop when 
selected. 

If an applied ESD signal is required 
to override local stop causing the 
ESD action as set for Al, press 
the+ or- key.The display will 
change to [On]. 

PRESS THE 4.1 KEY. 

The displayed option will flash 
indicating that it has been set. 

ESD Override Local Stop - Off 

35 

Maintained 
Local Control 

The default setting for Local 
Actuator Pushbutton control is self- 
maintained [On]. 

If non-maintained actuator 
pushbutton control is required 
(jogging, inching, push to run), 
press the + or - key. The display 
will change to [OF]. 

PRESS THEE KEY. 

The displayed option will flash 
indicating that it has been set. 

Self-Maintained Local Control 

P2-wire Remote Control 

The default setting for 2-wire 
Remote Control is Open Priority 
[OP]. When the external contact 
makes the actuator will open. 
When the external contact breaks, 
or the signal is lost, the actuator 
will close. Refer to actuator wiring 
diagram or publication E120E. 

Use the+ or-key to select the 
required priority: 
[OP] Open 
[SP] Stay put 
[CL] Close 

PRESS THE 4-1. KEY. 

The displayed option will flash 
indicating that it has been set. 

2-wire Control - Open Priority 
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lipExternal Interlocks 

Actuators are delivered with the 
interlock facility disabled [OF] 
Refer to the actuator wiring 
diagram or publication E120E for 
interlock control circuits. 

To enable remote external 
interlocks press the + or - key. 

The display will change to [On]. 

PRESS THE 4.1 KEY. 

The displayed option will flash 
indicating that it has been set. 

o R8 
of 

,...1.30 00 

Interlocks Disabled 

Note: If interlocking is required in 
only one direction, it will be 
necessary to connect a link 
between the actuator terminals 
associated with the other direction. 

Where a high level of safety 
integrity is required, Conditional 
Control can be configured. In this 
mode two discreet signals are 
required for remote operation. 
Remote control will be conditional 
on both a control signal (open or 
close) and the appropriate interlock 
signal being applied 
simultaneously. Failure of either or 
a spurious signal will not cause 
operation. 
Interlocks [A8] must be set [On]. 
Interlock signals are not required 
for local operation. 
The default setting for conditional 
control is [OF]. To enable 
conditional control press the+ or - 
key.The display will change to [On]. 

PRESS THE 4a KEY. 

The displayed option will flash 
indicating that it has been set. 

Conditional Control Off 

36 

Torque Switch Bypass 

The default setting for Torque 
Switch Bypass is [OF], the torque 
switches are not bypassed during 
the unseating movement. 
To bypass the torque switches 
during the unseating movement 
press the+ or -key. 
The display will change to [On]. 

PRESS THE 4.+1 KEY. 

The displayed option will flash 
indicating that it has been set. 

The torque switches will be 
bypassed from closed limit to 5% 
open when opening and from open 
limit to 95% when closing. 
Bypassing the torque switches 
makes torque in excess of rated 
and up to actuator stall available 
for unseating a "sticky" valve. 
Outside these positions the torque 
setting will revert to the values set 
for [tC], see page 25 and [tO] page 
26. 

Torque Switch Bypass Off 
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liql Option Extra 
Indication Contacts 

Extra indication contacts S5 [r5], 
S6 [r6], S7 [17] and S8 [r8] are 
available as an option. 

Check actuator circuit diagram for 
inclusion. 

When the Extra Contact Option is 
included the set-up procedure and 
available contact functions for 
S5 - S8 are identical to S1-S4 
(refer to Section 9.2 page 32). 

Unless specified with order the 
default setting for the extra 
indication contacts will be as 
follows: 

S5 [rs] Close limit indication 
S6 [r6] Open limit indication 
S7 [17] Torque trip mid travel 
S8 [r8] Remote control selected 

NOTE: If the Extra Contact Option 
is not included in the actuator 
build, any settings made for 
S5-S8 will have no effect on the 
indication output of the actuator. 

Display Extra Contact 
Set-up Screens 

The action of turning on the Extra 
Contact Option makes an 
additional series of set-up screens 
available 

Enabled Disabled 
Extra Contact Set-up Displays 

Press the + or - key to select the 
Extra Contact Option set-up 
screens [On]. 

PRESS THE 0.8 KEY. 

The displayed option will flash 
indicating that it has been set. 

PRESS THE j KEY TO ACCESS 
S5 TO S8 SET-UP DISPLAYS. 

The procedure for setting S5 to 
S8 is the same as that for S1 to 
S4 (refer to Section 9.2 page 32). 

37 
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Option CPT [01] 
. (Current Position Transmitter) 

Setting instructions for actuators 
including a CPT providing 
4-20 mA analogue position 
feedback. 

The CPT is an optional extra. It may 
be internally or externally powered. 

Check wiring diagram for inclusion 
and connection details. 

With [HI] Displayed, the (CPT) 
20mA Output will Correspond to 

Actuator Fully Open 

If 20mA is required to correspond to 
actuator closed use the + or - key 
to change to [LO]. 

PRESS THE 4 KEY. 

The displayed option will flash 
indicating that the option has been 
set. 

NOTE: If the actuator has options 
Folomatic and CPT, redefining the 
CPT, will require the Folomatic to be 
recommissioned (refer to Section 
9.6 Folomatic [01] page 39). 

38 
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Fl Option Folomatic 
Remote Control 

Setting instructions for actuators 
including a Folomatic 
(proportional) Controller for use 
in (analogue) valve position 
control. 
The Folomatic is an optional 
control device. Check actuator 
wiring diagram for inclusion. 

Before setting the parameters 
for Option Folomatic ensure 
Remote Control Source [0d] has 
been selected to [bo] in Section 
9.7. 

Folomatic set-up screens can be 
turned OFF to provide extra 
security. 

Once selected ON the option 
function displays allow 
commissioning of the Folomatic to 
be undertaken. 

NOTE: Turning ON/OFF the 
Folomatic set-up screens (when 
fitted) does not affect its operation. 

This instruction lists the Folomatic 
function displays in their sequence 
and assumes that all Folomatic 
functions are to be checked/set. 

The actuator should be selected in 

Local or Stop with the set point 
signal connected to terminals 
26(+) and 27(-) (refer to wiring 
diagram). 

39 

Folomatic Feedback 

Before commissioning of the 
Folomatic functions can begin, the 
Folomatic Feedback must be set to 
suit the applied set point signal. 

With [HI] displayed, an increasing 
set point signal will correspond to 
valve opening. 

If a high set point signal is required 
to correspond to valve closing use 
the+ or- key to change to [1..0]. 

PRESS THE 4.11 KEY. 

The displayed option will flash 
indicating that it has been set. 
If setting [01] is modified after 
commissioning the Folomatic, it will 
be necessary to recommission the 
Folomatic. 

Press they key to access the 
Folomatic set-up display [OF]. 

Display Folomatic 
Set-up Screens 

The action of turning on the 
Folomatic option makes an 
additional series of settings 
available. 

Folomatic Folomatic 
Set-up Screens Set-up Screens 

OFF ON 

Use the +or - key to select 
Folomatic Display [On]. 

PRESS THE KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the j key to access the 
Folomatic set-up displays. 
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ipSet Point 
Signal Type 

Using the +or - key select [ I] for 
current set point signal or [ U] for 
voltage set point signal. 

Current Mode Selected 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press they key to display [Fn. 

Set Point 
Signal Range 

Using the+ or- key select [05], 
[10] or [20] to correspond with the 
set point signals within the range of 
0-5mA or volts, 0-10mA or volts or 
0-20mA or volts (i.e. 4-20mA). 

0-20mA or Voltage 
Range Selected 

PRESS THE 44 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the NO key to display [FL]. 

40 

Valve Position 
LOW Set Point 

APPLY MINIMUM 
SET POINT SIGNAL 

Using the + or - key select: 

APPLY MAXIMUM 
SET POINT SIGNAL. » - -- 

Using the + or - key select: 
II = valve closed if = valve closed 

[01] to [99] = percent open [01] to [99] = percent open 
[EE] = valve open [EE] = valve open 
to correspond with the LOW 
set point signal. 

Valve Closed 
on LOW Signal 

PRESS THE 4.1 KEY. 

The displayed value will flash 
indicating that it has been set. 

Press they key to display [FH]. 

to correspond with the HIGH set 
point signal. 

Valve Open 
on HIGH Signal 

PRESS THE 441 KEY. 

The displayed value will flash 
indicating that it has been set. 

Press the m key to display [Fd]. 
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Deadband Adjustment 

If the actuator hunts or responds 
unnecessarily to a fluctuating set 
point signal the deadband must be 
increased. If more accurate control 
is required the deadband may be 
decreased. 

Use the+ or- key to select the 
deadband width. Range 00-99 
corresponds to 0-9.9% of setpoint 
signal. 

NOTE: Maximum deadband is 9.9% 
of valve stroke. Normally minimum 
deadband should not be less than 1%. 

C2d 

Deadband Set to 1.2% 
of Valve Stroke 

PRESS THE..1 KEY. 

The displayed value will flash 
indicating that it has been set. 

Press the *key to display [Ft]. 

11:11 Motion Inhibit Timer 
Adjustment 

The motion inhibit timer introduces 
a delay in the actuator response to 
a rapidly fluctuating set point signal, 
preventing unnecessary movement. 

Once the system stabilises the 
actuator will respond to steady 
changes in the set point signal as 
necessary. 

Use+ or- key to adjust motion 
inhibit time in seconds: range 0-99. 
Normally it is recommended that 
motion inhibit time should not be 
set to less than 5 seconds(refer to 
note on page 62). 

Motion Inhibit 
Time Set to 5 Seconds 

PRESS THE 4I KEY. 
The displayed value will flash 
indicating that it.has been set. 

Press the n* key to display [FA]. 

Fil 
Action On Loss of 
Set Point Signal 

41 

Use+ or- key to enable [on] or 
disable [OF] action on loss of set 
point signal. 

[on] - Failsafe as determined 
by [FF]. 

[OF] - Failsafe to position 
corresponding to low set 
point. 

Enabled 

PRESS THE 41 KEY. 

The displayed option will flash 
indicating that it has been set. 

NOTE: Failsafe action "ON" will be 
effective only for systems using an 
offset or live zero signal range, for 
example 4-20 mA. 

Press the ',key to display [FF]. 

FMFailsafe Action 

Failsafe action when [FA] enabled. 

Use+ or- key to select, on loss of 
set point signal: 

[Lo] - move valve to position 
corresponding to minimum 
set point. 

[SP] - stayput on loss of set point. 
[HI] - move valve to position 

corresponding to maximum 
set point. 

PRESS THErl KEY. 

The displayed option will flash 
indicating that it has been 
set. 

Commissioning of the Folomatic is 
now complete. Remote control may 
be selected. 
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Remote Control Source 

The available forms of remote 
control are listed below: 

Standard hardwired control 
Analogue control-Option Folomatic 
Network control including 
Option Pakscan 
Option Modbus 
Option Profibus 

The setting for Remote Control 
Source.will depend on the type of 
remote control required and the 
option specified and fitted. Check 
actuator circuit diagram for. remote 
control form. 

Remote Control Source 

The setting of Remote Control 
Source will be determined by the 
option that has been fitted, if any. 

[CE] Standard hardwired remote 
control. 

[bo] Option Folomatic. 

[oP] Options Pakscan, Profibus, 
Foundation Fieldbus, Modbus 
or Device Net. 

[OF] All remote control disabled 
(Actuator available for local 
control only). 

To change the remote source 
press the + or - key until the 
required setting is displayed. 

PRESS THE KEY. 

The displayed option will flash 
indicating that it has been set. 

0 d rE 

Standard Hardwired Remote 
Control 
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qm Bus System 
Option Pakscan [OP] 

Setting instructions for actuators 
including an optional Pakscan Field 
Control Unit - check wiring 
diagram for inclusion. 

Before setting the parameters 
for Option Pakscan ensure 
Remote Control Source [0d] has 
been selected to [oP] in Section 
9.7. (refer to page 42). 

Pakscan set-up screens can be 
turned off to provide extra security. 
The action of turning screens on or 
off does not affect its operation. 

Use the + or - key to turn on 
Pakscan set-up screens. 

Pakscan Set-up Screens ON 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the." key to display the 
Pakscan set-up screens. 

43 

Pakscan Address 

The actuator Pakscan Field Control 
Unit must be allocated a unique 
loop address. 

The actuator must be in 
"Loopback" for its address to be set 
or changed. Loopback can be 
achieved in two ways: 

1. Turn OFF the master station. 

2. Disconnect the actuator from the 
2-wire control loop. 

Using the + or - keys display the 
required loop address. 

Address to be set within the range 
01-F0 Hexadecimal. (refer to table 
on page 75). 

PRESS THE 4.J KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the *key to display [Pb]. 

Pakscan Baud Rate 

The actuator Pakscan Field Control 
Unit must be set up with the loop 
baud rate. For a Pakscan 2-wire 
control loop the selected baud rate 
must be common to the master 
station and all the field control units 
included in the loop. 

The actuator must be in 

"Loopback" for its baud rate to be 
set or changed. 

Loopback can be achieved in two 
ways: 

1. Turn OFF the master station. 

2. Disconnect the actuator from the 
2-wire control loop. 

Continued 
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Pakscan Baud Rate 

Using the + or - keys display the 
required baud rate. 

01 = 
03 = 
06 = 
12= 
24 = 

110 baud 
300 baud 
600 baud 
1200 baud 
2400 baud 

6 b 

2 
O 

2400 baud rate set 

PRESS THE 4-I KEY. 

The displayed option will flash 
indicating that it has been set. 
Press the N. key to display [PF]. 

11211 
Pakscan Remote 
Auxiliary Input 

44 

The IQ actuator has the facility to accept 4 auxiliary inputs (AUX1-AUX4). 
These are used when supplementary remote control or digital auxiliary inputs 
are required in addition to the standard control and feedback features 
incorporated into the Pakscan card. It is also possible to have a combination 
of both remote control and volt-free inputs to provide, for example, open and 
close control as well as a high and low tank level alarm indication, supplied via 
an external transducer. 

The hexadecimal number displayed under PF can be considered as a 

"software mask". It is this mask that tells the Pakscan card what type of input 
to expect, control or input signal, and what form the input will be, normally 
open or normally closed (refer to page 75 for Binary, Hexadecimal and 
Decimal Conversion Table). 

To decipher the mask the number needs to be split into two separate 
hexadecimal characters, each of which can be sub-divided into 4 binary bits. 
The first 4 bits represent the function and the second 4 represent the input 
source (known as invert). Pictorially this can be represented as: 

Left side hex character Right side hex character 
Aux 4 to 1 (function) AUX 4 to 1 (Invert) 

Bits 4 3 2 1 4 3 2 1 

When used for remote control of the actuator bits 4 to 1 of the function 
character have been designated as follows: 
Bit 4 (AUX4) ESD 
Bit 3 (AUX3) Stop/Maintain 
Bit 2 (AUX2) Close 
Bit 1 (AUX1) Open 
(When used for digital signal inputs they are simply designated as 
AUX 4 to AUX 1) 
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pi Pakscan Remote 
Auxiliary Input 

Rules 

1. Function bit set to "0" 
Any function bit set to "0" indicates that the particular aux input is to be 
treated as a digital signal for field status reporting, e.g. a level switch or motor 
running status. 

If the corresponding invert bit is set to a "0", an open contact is reported as a 

logic "1" and a closed contact is reported as a logic "0" (i.e. this will invert the 
input). 

If the corresponding invert bit is set to a "1", an open contact is reported as a 

logic "0" and a closed contact is reported as a logic "1" (i.e. this gives a non- 
inverting input). 

2. Function bit set to "1" 
Any function bit set to "1" indicates that the particular aux input is to be treated 
as a digital command to operate the actuator. 

When the corresponding invert bit is set to a "0" this represents an N.C. 
contact as being the command source, i.e. a closing contact de-energises the 
input and an opening contact energises the input. 

When the corresponding invert bit is set to a "1", this represents an N.O. 
contact as being the command source, i.e. a closing contact energises the 
input and an opening contact de-energises the input. 

3. ESD Control 
When using ESD (aux input 4), the ESD contact mode setting [A2] should be 
set to the default value of [no]. The [A1] -ESD direction setting should be set 
to either Open or Close the valve (refer to page 34). 

45 

4. Stop/Maintain Control 
When energised this will make the Aux input Open/Close/ESD control 
push-to-run, (non-maintained). 

When de-energised, the Aux input Open/Close/ESD control will be maintained. 

5. Remote I/P Setting 
Ensure that the correct [0d) setting is selected (refer to page 42). 
For Pakscan this is [oP). 

The factory default for [PF] is [OF]. 

Examples 
1. The full range of remote controls is needed. Open and Close are NO and 
ESD and Stop/maintain is NC. 

Aux VP 4 3 2 1 

Function 1 1 1 1 = F 

Invert 0 0 1 1 = 3 i.e. set [PF] to [F3] 

2. Open and close control is required along with 2 inverted digital signal inputs 
(Note that with this setting the open and close commands will be maintained.) 

Aux I/P 4 3 2 1 

Function 0 0 1 1 = 3 
Invert 0 0 1 1 = 3 i.e. set [PF] to [33] 

3. Only an ESD input is needed. The requirement is for push to run control 
with a NO contact input. 

Aux I/P 4 3 2 1 

Function 1 1 0 0 = C 
Invert 1 0 0 0 = 8 i.e. set [PF] to [C8] 
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pi Pakscan Remote 
Auxiliary Input 

Using the+ or - keys display the 
required mask setting. 

Auxiliary Input Mask [OF] 

PRESS THE 4.1 KEY. 

The displayed option will flash 
indicating that it has been set. 

If Pakscan positioning control is 
required, return to the position 
display by pressing 4 and keys 
together. 

Display [OF] (refer to page 58). 

Setting [PP] is not used by 
Pakscan. Entered settings will 
be ignored. 

46 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 347 of 729



1pBus System 
Option Modbus [OP] 

Setting instructions for actuators 
including an optional Modbus RTU 
module - check wiring diagram for 
inclusion. 

Before setting the parameters 
for Option Modbus ensure 
Remote Control Source [Od] has 
been selected to [oP] in Section 
9.7. (refer to page 42). 

Modbus module set-up screens 
can be turned off to provide extra 
security. The action of turning 
screens on or off does not affect its 
operation. 

Use the +or - keys to turn on 
Modbus set-up screens. 

Modbus Set-up Screens [on] 
PRESS THE 4.1 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the key to display the 
Modbus set-up screens. 

FlModbus Address 

47 

The Modbus module must be 
allocated a unique address. 

To set the address the Modbus 
module must be isolated from the 
host by disconnecting the RS485 
highway or turning off the host 
device. 

Using the + or - keys display the 
required address. 

Address to be set within the range 
01 to F7 Hexadecimal (refer to 
page 75 for conversion). If an 
address value outside this range is 

entered, the address set will revert 
to 01 (for 00) or F7 (for value 
above F7). 

PRESS THE KEY. 

The displayed option will flash 
indicating that it has been set. 

Press they to display [Pb]. 

Modbus Baudrate 

The Modbus module must be set 
to the RS485 highway baudrate. 
To set the baudrate the Modbus 
module must be isolated from the 
host by disconnecting the RS485 
highway or turning off the host 
device. 

Using the+ or- keys display the 
required baudrate: 

[01] 110 
[03] 300 [06] 600 
[12] 1200 [24] 2400 
[48] 4800 [96] 9600 
[19] 19200 [38] 38400 

2400 Baud 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press they to display [PF]. 
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1;21 Modbus Remote 
Auxiliary Input 

The 10 actuator has the facility to accept 4 auxiliary inputs (AUX1 - AUX4). 
These are used when supplementary remote control or digital auxiliary inputs 
are required in addition to the standard control and feedback features 
incorporated into the Modbus module. It is also possible to have a 

combination of both remote control and volt-free inputs to provide, for example, 
open and close control as well as a high and low tank level alarm indication, 
supplied via an external transducer. 

The hexadecimal number displayed under PF can be considered as a 

"software mask". It is this mask that tells the Modbus module what type of 
input to expect, control or input signal, and what form the input will be, 
normally open or normally closed (refer to page 75 for Binary Hexadecimal 
and Decimal Conversion Table). 

To decipher the mask the number needs to be split into two separate 
hexadecimal characters, each of which can be sub-divided into 4 binary bits. 
The first 4 bits represent the function and the second 4 represent the input 
source (known as invert). Pictorially this can be represented as: 

Left side hex character Right side hex character 
Aux 4 to 1 (function) AUX 4 to 1 (Invert) 

Bits 4 3 2 1 4 3 2 1 

When used for remote control of the actuator bits 4 to 1 of the function 
character have been designated as follows: 

Bit 4 (AUX4) 
Bit 3 (AUX3) 
Bit 2 (AUX2) 
Bit 1 (AUX1) 

ESD 
Stop/Maintain 
Close 
Open 

(When used for digital signal inputs they are simply designated as 
AUX 4 to AUX 1.) 

48 

Rules 

1. Function bit set to "0" 
Any function bit set to "0" indicates that the particular aux input is to be treated 
as a digital signal for field status reporting, e.g. a level switch or motor running 
status. 

If the corresponding invert bit is set to a "0", an open contact is reported as a 
logic "1" and a closed contact is reported as a logic "0" (i.e. this will invert 
the input). 

If the corresponding invert bit is set to a "1", an open contact is reported as a 
logic "0" and a closed contact is reported as a logic "1" (i.e. this gives a non- 
inverting input). 

2. Function bit set to "1" 
Any function bit set to "1" indicates that the particular aux input is to be 
treated as a digital command to operate the actuator. 

When the corresponding invert bit is set to a "0" this represents an N.C. 
contact as being the command source, i.e. a closing contact de-energises 
the input and an opening contact energises the input. 

When the corresponding invert bit is set to a "1", this represents an N.O. 
contact as being the command source, i.e. a closing contact energises the 
input and an opening contact de-energises the input. 

3. ESD Control 
When using ESD (aux input 4), the ESD contact mode setting [A2] should be 
set to the default value of [no]. The [A1]-ESD direction setting should be set 
to either Open or Close the valve (refer to page 34). 
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4. Stop/Maintain Control 
When energised this will make the Aux input Open/Close control push-to-run. 
When de-energised, the Aux input Open/Close control will be maintained. 
ESD is always push to run (non maintained). 

5. Remote I/P Setting 
Ensure that the correct [Od] setting is selected (refer to page 42). 
For Modbus this is [rE]. 

The factory default for [PF] is [OF]. 

Examples 
1. The full range of remote controls is needed. Open and Close are NO and 
ESD and Stop/maintain is NC. 

Aux I/P 4 3 2 1 

Function 1 1 1 1 = F 
Invert 0 0 1 1 = 3 i.e. set [PF] to [F3] 

2. Open and close control is required along with 2 inverted digital signal 
inputs. (Note that with this setting the open and close commands will be 
maintained.) 

Aux I/P 4 3 2 1 

Function 0 0 1 1 = 3 

Invert 0 0 1 1 = 3 i.e. set [PF] to [33] 

3. Only an ESD input is needed. The requirement is for push to run control 
with a NO contact input. 

Aux I/P 4 3 2 1 

Function 1 1 0 0 = C 
Invert 1 0 0 0 = 8 i.e. set [PF] to [C8] 

49 

Using the + or - keys display the 
required mask setting. 

Auxiliary Input Mask [OF] 

PRESS THEN KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the to display [PP]. 

FMModbus Parity 

Where Modbus parity bit detection 
is used the module must be set 
with the parity bit setting of the 
host. 

Using the+ or- keys display the 
required parity bit: 
moj No parity bit 
[En] Even parity bit 
[Od] Odd parity bit 

No Parity Bit 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

continued 
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For Modbus module positioning 
settings and action on loss of signal 
setting [OF] (refer to page 58). 

If Modbus positioning control and 
action on loss of communication 
are required, return to the 
position display by pressing. 
and NO keys together. 

Display [OF] (refer to page 58). 

50 
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Bus System 
Option Profibus DP [OP] 

Setting instructions for actuators 
including an optional Profibus DP 
module - check wiring diagram for 
inclusion. 

Before setting the parameters 
for Option Profibus ensure 
Remote Control Source [Od] has 
been selected to [oP] in Section 
9.7. (refer to page 42). 

Profibus module set-up screens 
can be turned off to provide extra 
security. The action of turning 
screens on or off does not affect its 
operation. 

Use the+ or- keys to turn on 
Profibus set-up screens. 

Profibus set-up screens [on] 
PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the a key to display the 
Profibus set-up screens. 

51 

Profibus Address 

The Profibus DP module must be 
allocated a unique address. 

To set the address the Profibus 
module must be isolated from the 
host by disconnecting the RS485 
highway or turning off the host 
device. 

Using the + or - keys display the 
required address. 

Address to be set within the range 
01 to 7E Hexadecimal (refer to 
page 75 for conversion). If an 
address value outside this range is 

entered, the address set will 
revert to 01 (for 00) or 
7E (for value above 7E). 

PRESS THE la KEY. 

The displayed option will flash 
indicating that it has been set. 

Press they to display [Pb]. 
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Profibus Prof lags 2 

Prof lags 2 setting determines the 
port used for communication and 
whether the host has the ability to 
change the Profibus module 
address. 

Using the+ or- keys display the 
required setting: 

Set: Port Host address change 
[01] 2 disabled 
[03] 1 disabled 
[06] 2 enabled 
[12] 1 enabled 

The default setting is [12]. On 
failure to establish communication 
the setting will cycle between [12] 
and [06] at 41A-minute intervals 
until communication is established. 

Port 1, Host Enabled 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

The power to the actuator must 
now be cycled in order for the 
Proflags 2 setting to take effect. 

Press they key to display [PF]. 
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Profibus Remote 
Auxiliary Input 

The IQ actuator has the facility to accept 4 auxiliary inputs (AUX1-AUX4). 
These are used when supplementary remote control or digital auxiliary inputs are 
required in addition to the standard control and feedback features incorporated into 
the Profibus module. It is also possible to have a combination of both remote 
control and volt-free inputs to provide, for example, open and close control as well 
as a high and low tank level alarm indication, supplied via an external transducer. 

The hexadecimal number displayed under PF can be considered as a "software _ 

mask". It is this mask that tells the Profibus module what type of input to expect, 
control or input signal, and what form the input will be, normally open or normally 
closed (refer to page 75 for Binary, Hexadecimal and Decimal Conversion Table). 

To decipher the mask the number needs to be split into two separate hexadecimal 
characters, each of which can be sub-divided into 4 binary bits. The first 4 bits 
represent the function and the second 4 represent the input source (known as 
invert). Pictorially this can be represented as: 

Left side hex character Right side hex character 
Aux 4 to 1 (function) AUX 4 to 1 (Invert) 

Bits 4 3 2 1 4 3 2 1 

When used for remote control of the actuator bits 4 to 1 of the function character 
have been designated as follows: 

Bit 4 (AUX4) 
Bit 3 (AUX3) 
Bit 2 (AUX2) 
Bit 1 (AUX1) 

ESD 
Stop/Maintain 
Close 
Open 

(When used for digital signal inputs they are simply designated as 
AUX 4 to AUX 1.) 
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1 Profibus Remote 
Auxiliary Input 

Rules 

1. Function bit set to "0" 
Any function bit set to "0" indicates that the particular aux input is to be treated 
as a digital signal for field status reporting, e.g. a level switch or motor running 
status. 

If the corresponding invert bit is set to a "0", an open contact is reported as a 
logic "1" and a closed contact is reported as a logic "0" (i.e. this will invert the 
input). 

If the corresponding invert bit is set to a "1", an open contact is reported as a 
logic "0" and a closed contact is reported as a logic "1" (i.e. this gives a non- 
inverting input). 

2. Function bit set to "1" 
Any function bit set to "1" indicates that the particular aux input is to be treated 
as a digital command to operate the actuator. 

When the corresponding invert bit is set to a "0" this represents an N.C. 
contact as being the command source, i.e. a closing contact de-energises the 
input and an opening contact energises the input. 

When the corresponding invert bit is set to a "1", this represents an N.O. 
contact as being the command source, i.e. a closing contact energises the 
input and an opening contact de-energises the input. 

3. ESD Control 
When using ESD (aux input 4), the ESD contact mode setting [A2] should be 
set to the default value of [no]. The [A1]-ESD direction setting should be set 
to either open or close the valve (refer to page 34). 
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4. Stop/Maintain Control 
When energised this will make the Aux input Open/Close control push to run 
When de-energised, the Aux input Open/Close control will be maintained. 
ESD is always push to run (non maintained). 

5. Remote Source Setting [Od] 
Ensure that the correct [Od] setting is selected (refer to page 42). 

For Profibus this is [OP]. 

The factory default for [PF] is [OF] 

Examples 
1. The full range of remote controls is needed. Open and Close are NO and 
ESD and Stop/maintain is NC. 

Aux I/P 4 3 2 1 

Function 1 1 1 1 =F 
Invert 0 0 1 1 = 3 i.e. set [PF] to [F3] 

2. Open and close control is required along with 2 inverted digital signal inputs. 
(Note that with this setting the open and close commands will be maintained.) 

Aux I/P 4 3 2 1 

Function 0 0 1 1 = 3 
Invert 0 0 1 1 = 3 i.e. set [PF] to [33] 

3. Only an ESD input is needed. The requirement is for push to run control 
with a NO contact input. 

Aux I/P 4 .3 2 1 

Function 1 1 0 0 = C 
Invert 1 0 0 0 = 8 i.e. set [PF] to [C8] 
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Ipl Profibus Remote 
Auxiliary Input 

Using the+ or- keys display the 
required mask setting. 

Auxiliary Input Mask OF 

PRESS THE 4a KEY. 

The displayed option will flash 
indicating that it has been set. 

If Profibus positioning control and 
action on loss of communication 
are required, return to the position 
display by pressing I and IN, keys 
together. Display [OF] (refer to 
page 58). 

Setting [PP] is not used by 
Profibus. Entered settings will 
be ignored. 
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PIOption Device Net 

Setting instructions for actuators 
including an optional Device Net 
DFU module - check wiring 
diagram for inclusion. 
Device Net module set up screens 
can be turned off to provide extra 
security. The action of turning 
screens on or off does not effect its 
operation. 

Use the + or - key to turn on 
DeviceNet set up screens. 

DeviceNet Set-up Screens ON 

PRESS THE al KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the I key to display the 
DeviceNet set up displays. 

PDeviceNet Address 

The DeviceNet module must be 
allocated a unique address. 

Using the + or - keys display the 
required address. 

Address to be set within the range 
01 to 3F Hexadecimal. See page 
75 for conversion. If an address 
value outside this range is entered, 
the address set will revert to 01 
(for 00) or 3F (for value above 3F). 

PRESS THEN KEY. 

The displayed option will flash 
indicating that it has been set. 

Press they key to display [Pb]. 
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DeviceNet Baudrate 

The DeviceNet module must be set 
to the DeviceNet highway 
baudrate. 

Using the+ or- keys display the 
required baudrate: 

[01] 125 k baud 
[03] 250 k baud 
[06] 500 k baud 

0 

o 

Pb 
0n 

PRESS THE al KEY. 

0 

The displayed option will flash 
indicating that it has been set. 

Press the av) key to display [PF]. 
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Device Net Remote 
Auxiliary Input 

Press the*key to display [PF]. 

The IQ actuator has the facility to accept 4 auxiliary inputs (AUX1-AUX4). 
These are, used when supplementary remote control or volt free digital 
auxiliary inputs are required in addition to the standard control and 
feedback features incorporated into the Device Net module. It is also 
possible to have a combination of both remote control and volt free inputs 
to provide, for example, open and close control as well as a high and low 
tank level alarm indication, supplied via an external transducer. 

The hexadecimal number displayed under PF can be considered as a 
"software mask". It is this mask that tells the Device Net module what type 
of input to expect, control or input signal, and what form the input will be, 
normally open or normally closed. 
To decipher the mask the number needs to be split into two separate 
hexadecimal characters, each of which can be sub-divided into 4 binary 
bits. The first 4 bits represent the function and the second 4 represent the 
input source (known as invert). Pictorially this can be represented as: 

Bits 

Left side hex character 
Aux 4 to 1 (function) 

4 3 2 1 

Right side hex character 
AUX 4 to 1 (Invert) 

4 3 2 1 

When used for remote control of the actuator bits 4 to 1 of the function 
character have been designated as follows: 
Bit 4 (AUX4) - ESD Bit 3 (AUX3) - 
Bit 2 (AUX2) - Close Bit 1 (AUX1) - 

Stop/Maintain 
Open 

(When used for digital signal inputs they are simply designated as AUX 4 
to AUX 1.) 
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Rules 

1. Function bit set to "0" 
Any function bit set to "0" indicates that the particular aux 
input is to be treated as a digital signal for field status reporting, 
e.g. a level switch or motor running status.lf the corresponding invert bit is 
set to a "0", an open contact is reported as a logic "1" and a close contact 
is reported as a logic "0" (i.e. this will invert the input). 
If the corresponding invert bit is set to a "1", an open contact is 
reported as a logic "0" and a close contact is reported as a logic "1" (i.e. 
this gives a non-inverting input). 

2. Function bit set to "1" 
Any function bit set to "1" indicates that the particular aux input is to be 
treated as a digital command to operate the actuator. 
When the corresponding invert bit is set to a "0" this represents 
an N.C. contact as being the command source, i.e. a closing contact 
de-energises the input and an opening contact energises the input. 
When the corresponding invert bit is set to a "1", this represents an N.O. 
contact as being the command source, i.e. a closing contact energises the 
input and an opening contact de-energises the input. 

3. ESD Control 
When using ESD (aux input 4), the ESD contact mode setting [A2] should 
be set to the default value of [n0]. The [A1]-ESD direction setting should 
be set to either open or close the valve (refer to page 34). 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 357 of 729



IF1 Device Net Remote. 
Auxiliary Input (Continued) 

4. Stop/Maintain Control 
When energised this will make the Aux input Open/Close control 
push-to-run. 
When de-energised, the Aux input Open/Close control will be 
maintained. 

5. Remote UP Setting 
Ensure that the correct "Od" setting is selected (page 42). 
For Device Net this is [OP]. 
The factory default for [PF] is [OF]. 

Examples 
1. The full range of remote controls is needed. 
and ESD and Stop/maintain is NC. 
Aux I/P 4 3 2 1 

Function 1 1 1 1= F 

Invert 0 0 1 1 = 3 i.e. set [PF] to [F3] 

Open and Close are NO 

2. Open and close control is required along with 2 inverted digital signal 
inputs. (Note that with this setting the open and close commands will be 
maintained.) 
Aux I/P 4 3 2 1 

Function 0 0 1 1= 3 

Invert 0 0 1 1= 3 i.e. set [PF] to [33] 

3. Only an ESD input is needed. The requirement is for push to run 
control with a NO contact input. 
Aux I/P 4 3 2 1 

Function 1 1 0 0= C 

Invert 1 0 0 0= 8 i.e. set [PF] to [C8] 
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Using the+ or-keys display the 
required mask setting. 

Auxiliary Input Mask OF 

PRESS THE4-I KEY. 

The displayed option will flash 
indicating that it has been set. 

Press them key to display [PP]. 

Fil DeviceNet Parity 

This option is not used by the 
DeviceNet DFU Module. 

No Parity Bit 

PRESS THE 4 KEY. 

The displayed option will flash 
indicating that it has been set. 
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FIN Bus System Positioning 
Control Settings 

If the system control strategy for 
Pakscan, Modbus or Profibus 
requires intermediate valve travel 
positioning, certain control 
parameters need to be checked: the 
Limited Range Position Settings, the 
Motion Inhibit Time and its 
Deadband. There are an additional 
two "Action on Loss of Signal" 
parameters relating only to Modbus 
and Profibus systems that also need 
to be checked. 

Limited Range Positioning is a 

selectable option whereby positioning 
limits, 0% and 100%, can be at 
different positions to those used for 
digital Closed and Open limit 
commands. Limited range positioning 
can be set using the [FL] and [FH] 
screens. 

It should be noted that the actuator 
will respond to a digital Open or 
Close host command by moving the 
valve to the set limits irrespective of 

settings made for positioning control. 

Settings for Deadband and Motion 
Inhibit Time affect accuracy and 
response time. 

Display Bus System 
Positioning Set-up Screens 

Bus system positioning control 
set-up screens can be suppressed 
to provide extra security. 

Use the + or - key to turn on the 
positioning set-up screens. 

Bus System Positioning Control 
Screens [on] 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the j key to display Bus 
System Positioning Control Settings. 

Once [Fl] is displayed, 
press the )key to display [FL]. 
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Bus System 
Valve Position at 0% DV 

[FL] is the position to which the 
actuator will move if a 0% 
command is sent and is the 
position at which the actuator will 
report 0% to the host. 

The default setting is for 0% to be 
the Close limit. 

If altered, it is possible that the 
position indicated by the actuator 
display will differ to that indicated 
by the host. 

Use the +or - key to select the 
desired valve position for a 0% 
command. 

0% DV = Valve Closed 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press they key to display [FH]. 

Bus System Valve 
Position at 100% DV 

[FH] is the position to which the 
actuator will move if a 100% 
command is sent and is the 
position at which the actuator will 
report 100% to the host. 

The default setting is for 100% to 
be the Open limit. 

If altered, it is possible that the 
position indicated by the actuator 
display will differ to that indicated 
by the host. 

Use the + or - key to select the 
desired valve position for a 100% 
command. 

100% DV = Valve Open 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the *key to display [Fd]. 
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Bus System 
Deadband Adjustment 

All positioning commands are 
subject to a deadband tolerance. 

The deadband sets the expected 
positioning accuracy of the 
actuator and is dependent on 
various factors including, actuator 
output speed, number of turns and 
valve torque. If the deadband is set 
too low the valve may "hunt" 
around the set point. 

Use the+ or- key to display the 
required setting: 
[00] to [99] - 0% to 9.9% of valve 
stroke. 

2.5% Deadband 

PRESS THE 41 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press they key to display [Ft]. 

1:11 Bus System 
Motion Inhibit Time (MIT) 

MIT sets the minimum time 
between successive position 
commands being actioned. It is 
used in situations to reduce the 
number of starts per hour and to 
smooth out fluctuations if 

continuous positioning is 
implemented. 

Setting the longest possible time 
while maintaining acceptable 
control will maximise the life of the 
motorised valve. 

Use the + or - key to display the 
required setting: 
[02] to [99] -2 to 99 seconds. 

0 

t 
S 

0 0 0 0 

5 Second MIT 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

Press they key to display [FA]. 
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Modbus, Profibus 
& DeviceNet 

' Action on Loss of Signal 
Modbus, Profibus & DeviceNet 
modules can be set to respond on 
loss of host communication by 
positioning the valve. Modbus 
checks for a loss of general highway 
communications whereas Profibus 
checks for a loss of communications 
addressed specifically to itself. 

The default setting is off [OF] and 
the default timeout is 255 sec. 

Use the + or - key to display the 
required setting: 
[On] Failsafe determined by 
setting [FF] 
[OF] No failsafe action 

Failsafe Action Enabled 

PRESS THE 4-1 KEY. 
The displayed option will flash 
indicating that it has been set. 

Press the in) key to display [FF]. 

Modbus, Profibus 
& DeviceNet 
Failsafe Action 

Modbus, Profibus & DeviceNet 
failsafe action when [FA] is enabled. 

Use the + or - key to display the 
required setting: 
[Lo] Close valve 
[SP] Stay put 
[HI] Open valve 

Failsafe Close 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 
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CFI Option 
Interrupter Timer 

Setting instructions for actuator 
including an interrupter timer. 

The interrupter timer enables 
pulsed "stop/start" operation by the 
actuator as a response to local and 
remote control commands. 
This effectively increases the valve 
stroke time and can be adjusted to 
prevent hydraulic shock (water 
hammer) and flow surges in 
pipelines. 

The interrupter timer is an optional 
extra - check wiring diagram for 
inclusion. 

Interrupter Timer 
Enabled/Disabled 

When fitted, the timer will be 
made available for operation. 

The Interrupter cannot be 
enabled or disabled using the 
Setting Tool. 

Interrupter Timer Interrupter Timer 
Disabled Enabled 

When the timer option is available 
an additional series of settings can 
be accessed by pressing the # key. 

NOTE: If the timer option is not 
available pressing the # key will not 
access setting. 

Press the 4 key to display 
interrupter timer set-up screens. 
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Interrupter Timer 
Direction 

The default for timer direction is 
[CL], timer operation will start in 
closing and stop in opening - 
pulsing operation around the close 
position. 

If pulsing operation is required to 
stop in closing and start in opening 
- around the open position, 
use the + or - key. 
The display will change to [OP]. 
PRESS THEN KEY. 

The displayed option will flash 
indicating that it has been set. 

Pulsed Operation Around the 
Closed Position 

NOTE: Instructions [JC] and [JO] 
are for timer operation around the 
Closed position. For timing around 
the Open position, read stop for 
start [JC] and start for stop [JO). 
Press the key to display [JC]. 

Irra Position in Valve Closing 
Stroke for Timer to Start 

Using the + or - key select the 
position for the TIMER TO START 
WHEN THE VALVE IS CLOSING. 

valve closed, 
= percentage open 
= valve open 

Timer Set to Start Pulsing when 
Closing Valve Reaches 25% Open 

PRESS THE KEY. 

The displayed option will flash 
indicating that it has been set. 

If the timing is not required in the 
closing stroke select [JC] to [ 

valve closed position. 

Press the key to display [JO]. 
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Position in Valve Opening 
Stroke for Timer to Stop 

Using the + or- key select the 
position for the TIMER TO STOP 
WHEN THE VALVE IS OPENING. 

[ = valve closed 
[00]-[99] = percentage open 
[E.E] = valve open 

Timer Set to Stop Pulsing 
when Opening Valve 
Reaches 25% Open 

PRESS THEN KEY. 

The displayed option will flash 
indicating that it has been set. 

If timing is not required in the 
opening stroke select [JO] to [ ][ ]. 

Press the lokey to display [m]. 

IRContactor On Time 

Using the + or - key select the 
actuator run period in the range 
1-99 seconds. 

Actuator Run Period 
Set for 5 Seconds 

PRESS THE - KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the *key to display [JF]. 

PIContactor Off Time 
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Using the+ or- key select the 
actuator stop period in the range 
1-99 seconds. 

\\NO 0 0 0 

Actuator OFF Period 
Set for 25 Seconds 

PRESS THE 4a KEY. 

The displayed option will flash 
indicating that it has been set. 

Press the. s, key to display [JE] 
(refer to note on Page 62). 

pi ESD Override 
Interrupter Timer 

The interrupter timer may be 
overridden when the actuator is 
under ESD signal command. This 
will mean the actuator will run to 
limit without "stop/start" action 
under ESD command. 

Refer to A1-A3 (refer to page 34 
for ESD settings). 

The default for ESD override 
interrupter timer is.[OF]. The 
interrupter timer will continue 
"stop/start" action during ESD 
action. 

If ESD must override the timer use 
the + or - to display [On]. 

ESD Override Timer OFF 

PRESS THE 4-I KEY. 

The displayed option will flash 
indicating that it has been set. 
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An actuator fitted with the 
interrupter timer and set as the 
example shown in these 
instructions would operate at: 

Rated speed from full Open to 25% 
Open. 

1,6 rated speed from 25% Open to 
Fully Closed and from Fully Closed 
to 25% Open. 

Rated speed from 25% Open to 
Fully Open. 

With a Folomatic option fitted and 
the Interrupter Timer enabled, the 
Folomatic Motion Inhibit Timer 
must be adjusted to the same time 
as that set for the Interrupter Timer 
"contactor off". 

Failure to do so will cause the 
actuator response to defer to the 
lower time which may cause 
control or process problems. 

For "ON" and "OFF" times in 
excess of 99 seconds apply to 
Rotork. 
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Setting Tool 
Local Control [Or] 

The default setting for Setting Tool 
Local Control is [OF]. 

To enable Setting Tool Control 
press the+ or - key to select [on]. 
PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 

With the red control selector in 
Local, the Setting Tool control keys 
are active (refer to page 17). 

Local Setting Tool Control Enabled 

Vandal resistant actuators ONLY 
(red/black selectors not supplied). 
For control, the selection of [Or] is 
as follows: 
[Oh] Local Setting Tool control only. 
[OF] Local/Remote Control disabled. 
[FE] Remote Control only. 

Inhibit Operation 
After Power Loss [OS] 

The default setting for this option is 
enabled [On]. This ensures that 
the actuator cannot be operated 
electrically if the position sensing 
circuits have not been updated 
after manual operation during a 
combined power failure and low 
battery condition -a blackout. 

0 

S 

on 
0 0 0 

This feature may be disabled by 
using the + or- key so that [OF] 
appears in the lower part of the 
display. If the feature is disabled it 
is important that the actuator is not 
manually operated during a power 
failure if the battery is low. Manual 
operation can be prevented by 
locking the actuator hand/auto 
lever in the auto position. 

PRESS THE 4-1 KEY. 

The displayed option will flash 
indicating that it has been set. 
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Default Options 
[dl] and [d2] 

All IQ functions are configured to a set of Rotork default (standard) 
settings before despatch, see the table opposite. When requested, 
alternative settings specified with the order will be used. When site 
commissioning. takes place, entered settings overwrite Rotork defaults and 
these "current" settings are used for operation along with the remaining 
unadjusted defaults. 

Should difficulty be encountered during commissioning the default settings 
can be reinstated, returning the actuator configuration to its original 
manufactured state. Site commissioning must then begin again. 

There are two levels of default: 
dl Rotork standard or customer specified primary and secondary 
settings. 

d2 Limit positions only - factory set turns and limits. 

NOTE: Settings associated with control options Folomatic, Pakscan, 
Modbus Profibus and Foundation Fieldbus are not affected 
by dl or d2. Functions will remain as set. 

If dl is entered, all Primary and Secondary Functions except limit 
positions will return to their default setting. See the table opposite 
for Rotork standard settings. Primary setting (except limits) and 
secondary settings must then be checked and reset as required 
(refer to Primary Functions page 20 and Secondary Functions page 29). 

If d2 is entered the limits will be reset to 25 output turns apart, with 
the actuator positioned at 50% (12.5 output turns). Limits must then 
be reset to the suit the valve (refer to Primary Functions page 20). 
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Rotork standard [dl] Default settings: 

Function 
[P?] Password 

[Ir] IrDA - Insight 
[lc] Cell Phone 
Primary Functions 
[C1] Close Direction 
[C2] Close Action 
[C3] Open Action 
[tC] Close Torque 
[tO] Open Torque 
Secondary Functions 

[dl] Default Setting 
Unaffected - will remain 
as set 

[On] IrDA Enabled 
[OF] Disabled 

[C] Clockwise 
(Cl] Close Limit 
[01] Open Limit 
[40] 40% of rated 
[40] 40% of rated 

[ri ] 
[n] 
[r3] 
[ra] 

Indication Contact Si 
Indication Contact S2 
Indication Contact S3 
Indication Contact S4 

[CI]/[no] Close, Normally Open 
[013]/[110]Open, Normally Open 
[ci]i[nc] Close, Normally Closed 
[OP]/[r10]Open, Normally Closed 

[Al] ESD Action [SP] Stay put on ESD 
[A2] ESD Contact Type [no] Normally Open (make 

for ESD) 
[A3] ESD Thermostat Override [OF] Thermostats Active 

during ESD 
[A4] ESD Override Interlocks [OF] Interlocks Active during 

ESD 
[A5] ESD Override Local Stop [OF] Local Stop Active during 

ESD 
[A6] Maintained Local Control [on] Maintains in Local 

Control 
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Rotork standard [dl] Default settings continued: 

Function 
[A7] 2-wire Remote Control 

[A8] 
[A9] 
[At] 
[OE] 

[0I] 
[OF] 

[Od] 

[OP] 

[OJ] 

[Or] 

[OS] 

Interlocks 
Conditional Control 
Torque Switch Bypass 
Option Extra Indication 
Contacts 

Option CPT 
Option Folomatic 

Remote Source 

Option Bus System Control 

Option Interrupter Timer 

Setting Tool Local Control 

Power Loss Inhibit 

[dl] Default Setting 
[SP] Stay put on 2-wire 

signal 
[OF] I/L function disabled 
[OF] Function disabled 
[OF] Function disabled 

[OF] Unless fitted. See wiring 
diagram 

[HI] 4mA at Closed 
[OF] Unless fitted. See wiring 

diagram 
[IT] Unless option fitted 
(refer to 9.7 page 42) 
[OF] Unless fitted. See wiring 

diagram 
[OF] Unless fitted. See wiring 

diagram 
[OF] Setting Tool Control 

disabled 
[On] Protection on 

Option Extra Indication Contacts (when fitted) - refer to wiring diagram 
[CI]/[no] Close, normally open 
[OP]/[no]Open, normally open 
[ti]/[no] Torque Trip Mid Travel, 

normally open 
[rE] /[no] Remote Selected, 

normally open 

[r5] Indication Contact S5 
[1.6) Indication Contact S6 
[17] Indication Contact S7 

[r8] Indication Contact S8 
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The Rotork standard default settings are subject to change without 
notice. 

If specified with order, [dl] settings will be configured as requested. 

To reinstate [dl] settings, with [di] displayed. 

PRESS THE 4.1 KEY. 

The setting bars will flash, indicating the [dl] default settings have been 
reinstated. 

To reinstate factory set limits (25 turns apart, actuator positioned at 50%) 
with [d2] displayed, 

PRESS THE 4-I KEY. 

The setting bars will flash, indicating the [d2] default limits have been 
reinstated. 

[dl] Displayed [d2] Displayed 
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10 Maintenance, Monitoring 
and Troubleshooting 

Maintenance 
Every Rotork actuator has been 
fully tested before dispatch togive 
years of trouble-free operation 
providing it is installed, sealed and 
commissioned in accordance with 
the instructions given in this 
publication. 

The IQ actuator's unique double 
sealed, non-intrusive enclosure 
provides complete protection for 
the actuator components. 
Covers should not be removed for 
routine inspection as this may be 
detrimental to the future reliability 
of the actuator. 

The electrical control module cover 
is bonded by the Rotork quality 
control seal. It should not be 
removed as the module contains 
no site-serviceable components. 
All electrical Power supplies to the 
actuator must be isolated before 
any maintenance or inspection is 
carried out, except replacement of 
the battery. 

Electrical supplies must be isolated 
before actuator covers other than 
the battery sealing plug are 
removed. 

Routine maintenance should 
include the following: 
* Check actuator to valve fixing 

bolts for tightness. 
* Ensure valve stems and drive 

nuts are clean and properly 
lubricated. 

* If the motorised valve is rarely 
operated, a routine operating 
schedule should be set up. 

* Replace actuator battery every 
5 years. 

The Actuator Battery 
The battery supports the actuator 
position updating circuits and the 
position (LCD) display when the 
main power supply is turned off. 
It ensures the current position is 
updated and displayed when 
manual operation takes place with 
the main power turned off. 

The battery is not required to 
retain any actuator settings. 
WARNING: 
The battery holder in the 
actuator gearcase also protects 
the user from the hazardous live 
connections inside the actuator 
and therefore it must not be 
damaged. The actuator must be 
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isolated or disconnected if the 
battery holder has to be 
removed from the actuator 
gearcase. 
A unique circuit has been 
incorporated into the battery 
function of the IC), effectively 
reducing the overall drain and 
significantly increasing the battery 
life. 

Tests show for a typical actuator, a 
battery life of 7 years can be 
expected. 

Allowing for a conservative 
margin, Rotork recommend that 
the battery should be replaced 
every 5 years. 
Battery level status is indicated by 
an icon on the actuator display, 
refer to 3.4 Alarm Indication 
(refer to page 5). 

If the battery icon is displayed the 
battery must be replaced. 

Battery Replacement 
If the actuator is located within a 
hazardous area permission must 
be obtained in the form of a "hot 
work permit" or other local 
regulation before removal and/or 
replacement of the battery. 

Removal of the battery with the 
main electrical power switched off 
will result in stored Data logger 
records being lost. It is therefore 
recommended that the battery is 
replaced with the main electrical 
supply to the actuator switched on. 
If main electrical power is not 
available or if main power has been 
switched off while the battery was 
discharged, it is recommended that 
the actuator limits be checked after 
battery replacement (refer to 
Section 8 Commissioning Primary 
Functions, page 20). 
Battery Removal 
The actuator must be selected to 
Stop using the red selector (refer to 
page 3). 
Access to the battery is via a 
labelled sealing plug situated on the 
top of the main gearcase next to 
the handwheel hub. 
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Maintenance, Monitoring 
and Troubleshooting cont. 

Use an 8mm Allen key to remove 
the sealing plug, ensuring the "0" 
ring seal remains on the plug. 
Disconnect the battery wiring loom 
from the battery terminals. Using 
the black pull strap, lift the battery 
out of the rubber sealing pocket. 

Fig. 10 

Battery Types 
For European hazardous area 
certified actuators (ATEX) use an 
Ultra life U9VL lithium manganese 
dioxide battery only. 

For FM and CSA certified 
enclosures use an Ultra life U9VL 
lithium manganese dioxide battery. 
Equivalent, UL recognised, 
batteries may be used. 
For watertight (WT) actuator 
enclosures use an Ultra life U9VL 
lithium manganese dioxide battery 
or any equivalent 9V battery. 

If in doubt regarding the correct 
battery type, contact Rotork. 

Fitting Replacement Battery 
Fit the pull strap around the 
replacement battery and insert into 
the rubber sealing pocket. 
Reconnect the battery wiring loom 
to the battery terminals. Refit the 
battery sealing plug ensuring "0" 
ring is in good condition and 
correctly fitted. Hand tighten 
sealing plug using an 8mm Allen 
key. 

Oil 
Unless specially ordered for 
extreme climatic conditions, Rotork 
actuators are dispatched with 
gearcases filled with SAE 80EP oil 
which is suitable for ambient 
temperatures ranging from 
- 22°F/- 30°C to 160°F/70°C. 

IQ actuators do not require regular 
oil changes (refer to Weights and 
Measures Section 11, page 74). 
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Torque and Position Monitoring 
The I0 range of actuators 
incorporate real time, instantaneous 
Torque + Position monitoring as 
standard. 
Torque + Position can be used to 
monitor valve performance during 
operation. The effect of process 
changes (differential pressure etc.) 
can be evaluated. Tight spots in 
valve travel can be pinpointed as 
well as gauging torque developed 
through stroke for torque value 
setting (refer to pages 25, 26). 

Using the Setting Tool, the display 
can be set to indicate Torque and 
Position as follows: 

With the actuator displaying 
Current Position and selected to 
Local or Stop, using the Setting 
Tool, 

PRESS THE I KEY. 

The display will split, the top 
indicating the instantaneous torque 
(as a % of rated), the bottom 
indicating the measured position 
(% open). 

Example shows 19% (of rated) 
torque at 50% open position. 
Display torque range: [00] to [99]% 
of rated torque in 1% increments. 
For values of torque above 99% the 
display will indicate [HI]. 
Display position range: 
[ tf [ = Valve Closed 
[00]-[99] = Percent Open 

= Valve Open 
For a stationary actuator the 
display will indicate the actual 
torque value as applied by the 
actuator. 

To keep the torque + position 
display active press the+ or - 
keys. The display will remain active 
for approximately 5 minutes from 
the last key operation. 
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Maintenance, Monitoring 
and Troubleshooting cont. 

Troubleshooting 
The IQ range of actuators is the 
world's first that can be 
commissioned and interrogated 
without removing electrical covers. 
Help Screen diagnostics enable 
fast and complete fault finding to 
be carried out. 

With power off, the actuator 
display is not backlit. Position 
indicator lamp not illuminated. 
With mains power on, the 
actuator's display should be backlit 
(refer to Section 3.3 page 4 - The 
Actuator Display). 

Check that 3 phase supply is 
available and is of the correct 
voltage as stated on the actuator 
nameplate. Measure voltage phase 
to phase across terminals 1, 2 and 
3 of the actuator terminal bung. 

With power Off, the actuator 
does not display position. 
With mains power off the actuator 
battery supports position indication 
liquid crystal display only. 

(Refer to Section 3.3 page 4 - The 
Actuator Display) 

If the display is blank the actuator 
battery must be replaced and the 
limits of travel reset (refer to 
Section 10 page 65 - The 
Actuator Battery). 
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Help Screens 

With the actuator powered up and 
Local or Stop selected, eight Help 
Screens can be accessed using 
the Setting Tool (refer to Fig. 30 
page 30 for their location). 

With Remote selected press the I key on the Setting Tool twice. 
The Help Screens will displayed. 

Each screen uses bars to indicate 
the status of a particular control or 
indication function. Each bar 
reacts to changes in the status of 
its actuator function by turning "on" 
or "off". 

For troubleshooting, access the 
following Help Screens and refer to 
text: 

H1 - Factors inhibiting electrical 
operation. 

H2 - Monitor battery level and 
. ESD control input. 

H3 - Monitor the position limit 
and actuator power supply 
status. 

H4 - Monitor remote control inputs 
to the actuator. 

H5 - Monitor remote interlocks 
local control inputs and 
motor thermostats. 

H6 - Monitor torque switch status 
and IR Setting Tool 
communication for vandal 
proof applications. 

H7 - Monitor travel limits, centre 
column and position limit 
status. 

H8 - Monitor the actuator's 
position-sensing devices. 

H9 - Rotork use only. 

Help screen bars shown 
are undefined and may be ON, 
OFF or flashing. 
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IFil Factors Inhibiting 
Electrical Operation 

Local 
Controls 

Error 

H1 
Phase Position 
Loss Error 

111111M 

[1 0 

Battery Low 
on 

Power-up 

Help Screen 1 

POSITION ERROR 
Bar ON = Current Position Error 
Present. 

During power up the actuator 
position processor compares the 
current position to that stored in 
the Eeprom. If there is a 
discrepancy this is shown as a 
current position error. 

Re-setting of both actuator limits 
should now be carried out (refer to 
page 27). 

BATTERY LOW ON POWER UP 
Bar ON = Low battery detected 
On Power Up. 

If [OS] is selected [On] (set as 
default ) the actuator operation will 
be inhibited when powered up with 
a discharged battery (refer to [OS] 
page 62). 

The battery should be replaced at 
the earliest opportunity(refer to 
page 65). 

LOCAL CONTROLS ERROR 
Bar ON = Invalid Local Control 
Signals Detected. 

For example if a Local Open and 
Close signal is detected at the 
same time this would be classed 
as an invalid or fault condition. 

PHASE LOSS 
Bar ON = Phase Lost (3 Phase 
Actuators Only). 

Loss of third monitored power 
supply phase connected to 
actuator terminal 3. 

Fil Battery Level and 
ESD Control Input 

Low 
IBattery 

Battery 
Discharged 
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H2 
ESD 

Active 

Help Screen 2 

BATTERY DISCHARGED 
Bar ON = Battery Discharged. 

Bar ON when the battery is no 
longer able to support actuator 
functions under loss of power 
conditions. 

The battery must be replaced 
(refer to Section 10 page 65) and 
limit positions reset (refer to [LC] 
and [LO] page 27). 

LOW BATTERY 
Bar ON = Battery level low. 
Bar OFF = Battery OK. 

Bar ON when the battery is low but 
still able to support the necessary 
actuator functions. 

The battery should be replaced at 
the earliest possible opportunity. 

ESD SIGNAL ACTIVE 
Bar ON = ESD Signal is present. 

When applied, an Emergency 
Shutdown Signal will override any 
existing local or remote control 
signal, causing the actuator to 
respond in the direction selected 
for ESD. 

The ESD function will be 
determined by the settings on 
Control Mode Configuration 
screens [Al] to [A5] (refer to 
Section 9.3 page 34). 

The actuator will not respond to 
any local or remote control while 
an ESD signal is maintained.. 
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Position Limit and 
Power Supply Status 

H3 
Clockwise 

Limit 

Inhibit I 

Help Screen 3 

Anti 
Clockwise 
Limit 

CLOCKWISE LIMIT 
Bar ON = Actuator has reached 
clockwise limit of travel. 

ANTI-CLOCKWISE LIMIT 
Bar ON = Actuator has reached 
Anti-clockwise limit. 

INHIBIT 
Bar ON = Actuator inhibited. 

Possible Causes: 
Phase Loss (3 phase only). 
Power Loss Inhibit (page 62). 
Internal Failure. 

Remote Control 
Inputs 

H4 
Remote Remote 

Maintain 2 Open 1 

ESD 2 I 

Remote 
Close 2 

I 

I 
111111111111= 

Remote Remote 
Open 2 Maintain 1 

Remote 
Close 1 

ESD 1 

Help Screen 4 

All remote signals designated with 
'1' are standard hard wired remote 
inputs. 

When a Pakscan, Profibus or 
Foundation Fieldbus card is fitted, 
remote control inputs are 
designated with a '2'. 

REMOTE OPEN 1 

Bar OFF = Remote Open Signal 
Present. 
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REMOTE CLOSE 1 

Bar OFF = Remote Close Signal 
Present. 
ESD 1 

Bar OFF = ESD signal present. 

REMOTE MAINTAIN 1 

Bar OFF = Remote Maintain 
signal present. 
Bar ON = Remote Maintain not 
present and/or Remote Stop 
active. 

REMOTE OPEN 2 
Bar OFF = Remote Open signal 
present from BUS option pcb. 

REMOTE CLOSE 2 
Bar OFF = Remote Close signal 
present from BUS option pcb. 

ESD 2 

Bar OFF = ESD signal present 
from BUS option pcb. 

REMOTE MAINTAIN 2 

Bar OFF = Remote Maintain 
signal present from BUS option 
pcb. 

H5 Remote Interlocks, Local 
Control Inputs, & T/stat 

H5 
Local Stop 

not Open 
Selected Interlock 
ICENZOMMII 0M 

TherfTIOStat 
Tripped 

I 
10:11 

Local Close Remote 
not not 

Present Selected 

Local Open I 
not Present 

Help Screen 5 

Close 
Interlock 

Local not 
Selected 

OPEN INTERLOCK 
Bar ON = Open Interlock Active. 

(Acutator disabled) 

Unauthorised Open electrical 
operation can be prevented by 
interlocking the actuator (Open) 
control with an external interlock 
contact. 

If external interlocks are not 
required the interlock function must 
be selected OFF. 
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Fil Remote Interlocks, Local' 
Control Inputs & T/stat cont. 

CLOSE INTERLOCK 
Bar ON = Close Interlock Active. 

(Acutator disabled) 
Unauthorised Close electrical 
operation can be prevented by 
interlocking the actuator (Close) 
control with an external interlock 
contact. 

If external interlocks are not 
required the interlock function must 
be selected OFF. 

REMOTE NOT SELECTED 
Bar ON = Remote control not 
selected. 
Bar OFF = Remote control 
selected. 

LOCAL CLOSE NOT PRESENT 
Bar ON = Local Close signal not 
present. 
Bar OFF = Local Close signal 
present. 

LOCAL OPEN NOT PRESENT. 
Bar ON = Local Open signal not 
present. 
Bar OFF = Local Open signal 
present. 

THERMOSTAT TRIPPED 
Bar ON = Thermostat tripped. 

The actuator motor is protected by 
thermostats. 

Should the motor become 
overheated the thermostats will trip 
and the actuator will stop. On 
cooling the thermostat will 
automatically reset, enabling 
operation. See the actuator 
nameplate for the motor rating. 

LOCAL STOP NOT SELECTED 
Bar ON = Local Stop not 
selected. 
Bar OFF = Local stop selected. 

LOCAL NOT SELECTED 
Bar ON = Local control not 
selected. 
Bar OFF = Local control 
selected. 

17 
Torque Switch Status 
& IR Setting Tool Comms 
for Vandal Proof Applications 
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H6 
IR Remote 
Control not 
Selected 

IR Local 
Control 

Disabled 

IR Closed 
Signal not 

Present 

1111MIII 

IR Open 
Signal not 

Present 

Torque 
Switch 
Tripped 

Local 
Controls 
not Fitted 

Help Screen 6 

When actuators are supplied for 
Vandal Proof applications the local 
control knobs are removed to 
prevent unauthorised operation. 

The local control functions are then 
carried out by using the Infra-red 
Setting Tool. 

LOCAL CONTROLS NOT FITTED 
Bar OFF = Local controls fitted 
(standard). 
Bar ON = Local controls not 
fitted (vandal proof). 

TORQUE SWITCH TRIPPED 
Bar OFF = Torque switch 
tripped. 
When the actuator generates a 
value of torque equal to that set for 
Open (when opening) or Close 
(when closing ) it will stop, 
protecting itself and the valve from 
damage. This feature is known as 
Over Torque Protection. 

Once a torque trip has occurred 
further operation IN THE SAME 
DIRECTION is prevented. . 

This "latching" of the event protects 
.the actuator and valve from 
repeated "hammering" against the 
obstruction as a response to a 
maintained control signal. 

To "delatch" the actuator it must be 
reversed. 

(For actuator torque adjustment, 
refer to [tC ] and [tO] pages 25 
and 26.) 
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FTorque Switch Status & 

IR Setting Tool Comms for 
Vandal Proof Applications cont. 

IR OPEN SIGNAL NOT PRESENT 
Bar OFF = IR Open signal 
present. 

IR CLOSE SIGNAL NOT 
PRESENT 
Bar OFF = IR Close signal 
present. 

IR LOCAL CONTROL DISABLED 
Bar OFF = IR Local control 
enabled. 

To operate the actuator locally with 
the IR Setting Tool refer to the 
option selection screen [Or] 
Section 9.14 page 62. 

[Or] must be selected to [Om 
IR REMOTE CONTROL NOT 
SELECTED 
Bar OFF = IR Remote control 
selected (vandal-proof units only). 

When actuator is supplied without 
local controls for vandal proof 
applications the option selection 
screen [Or] must be set to [FE] for 
Remote operation (refer to Section 
9.14 page 62). 

Travel Limits, 
Centre Column & 

Remote Indication Outputs 

H7 
Open 

Relay 4 Limit 

Relay 3 I 

Relay 2 I 

I Close 
Limit 

IActuator 
Moving 

Nmemicm 

Relay 1 

Help Screen 7 

OPEN LIMIT 
Bar ON = Actuator has reached 
open limit . 

CLOSE LIMIT 
Bar ON = Actuator has reached 
Close limit. 
ACTUATOR MOVING 
Bar ON = Actuator moving. 

SWITCH CONTACTS S1, S2, S3, S4 
Bar ON = S contact is close 
circuit. 
Bar indication is real time and 
reactive (refer to Section 9.2 [m] 
page 32 for configuration of 
"S"contacts). 

IRActuator Position 
Sensing Devices 
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H8 
Position 

Sensor A 
mess. 

IPosition 
Sensor B 

Help Screen 8 

POSITION SENSOR A 
Senses output rotation. Used for 
the position sensing circuit. 
Correct operation of the sensor is 
indicated by the bar being ON (and 
OFF) 12 times per output 
revolution. When the motor is 

running, ON and OFF bit duration 
should be equal. 
POSITION SENSOR B 
Senses output rotation. Used for 
the position sensing circuit. 
Correct operation of the sensor is 
indicated by the bar being ON (and 
OFF) 12 times per output 
revolution. 

When the motor is running, ON 
and OFF bit duration should be 
equal. 

For the two sensors, A and B, 

correct operation is indicated by 
the following truth table. 

To observe this function, select 
manual operation and turn the 
actuator handwheel clockwise, 
starting with all sensors OFF: 

CLOCKWISE 30 Deg. 

Sensor B 0 1 1 0 0 

Sensor A 0 0 1 1 0 
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IrDA Diagnostics & 
Config. 10 Insight - 
IrDA Comms [Ir] 

IQ Insight software tool for PC has 
been developed to enable the 
actuator configuration and on- 
board datalogger to be 
reconfigured and analysed. 

To enable communication with IQ 
Insight the actuator IrDA interface 
must be enabled. 

A PC running IQ Insight software 
may be located at the actuator or, 
using a cell phone link, at a remote 
site (for information on IQ Insight 
see www.rotork.com). 

The default setting for IQ IrDA is 
[On], enabling IrDA. 

To disable IrDA use the + or- key. 
The display will change to [OF]. 

PRESS THEN KEY. 

The displayed option will flash 
indicating it has been set. 

IQ Insight - IrDA Communication 
Enabled. 
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IrDA Diagnostics & 
Config. 10 Insight - 
Cell Phone [lc] 

Using IQ Insight software tool, 
remote diagnostics can be enabled 
using a cell phone located at the 
actuator to transmit and receive 
data to and from a remote PC 
running IQ Insight software. 

The cell phone must be IrDA 
compatible and have access to a 
transmit/receive data line (contact 
your cell phone manufacturer and 
service provider). 

(For information on IQ Insight 
software refer to publication 
Ell1E.) 

The actuator IrDA feature must be 
enabled (refer to [11] IQ Insight - 
IrDA Comms). 

Before starting, the cell phone 
must be configured for "data" as 
opposed to "voice" and be 
positioned in direct line of sight to 
the actuator display, no more than 
0.5m (2ft) from the display. 

The default setting for IQ Insight - 
Cell Phone is [OF]. 

To enable remote diagnostics use 
the+ or- key. The display will 
change to [On]. 

PRESS THE 4-1 KEY. 

The actuator display will 
automatically return to indicating 
the current position. 

The actuator will search for a 

compatible IrDA device within range 
for approximately 30 seconds. 

On establishing communication, 
the actuator display will indicate 
the symbol shown below. 
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IrDA Diagnostics & 
Config. IGl Insight - 
Cell Phone [lc] cont. 

The cell phone must be kept within 
range for the duration of the remote 
diagnostic session. 

If communication is not established 
or is lost, after 30 seconds the 
actuator will stop searching. 

To resume remote cell phone 
diagnostics the process outlined 
above must be started again. 

IC) Insight software is available free 
of charge from the Rotork web site, 
www.rotork.com, or for sale as a 
"pak" which includes an IrDA serial 
link for convenient connection when 
using a notebook PC in the field. 

NOTE: The use of a notebook PC 
or cell phone with actuators located 
in hazardous areas will be subject 
to local regulations. 

It is the responsibility of the user to 
seek guidance and permission. 

The IC) Setting Tool is certified 
Intrinsically Safe (IS) and therefore 
can be used in defined hazardous 
areas (refer to page 17). 

The Rotork IS Communicator Tool 
is available for local configuration, 
analysis and transportation of 
actuator data to safe areas. 
Contact Rotork for advice. 
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IFII Weights and Measures 

Oil 
Unless specially ordered for 
extreme climatic conditions, Rotork 
actuators are dispatched with 
gearcases filled with SAE 80EP oil 
suitable for ambient temperatures 
ranging from - 22 °F / -30 °C to 
160°F/70°C. 

NOTE: Excludes second stage 
gearbox if fitted. 

Food grade lubricating oil is 
available as an alternative: contact 
Rotork. 

Actuator Size Nett Weight 
kg/lbs 

Oil Capacity 
litres/pt.-US 

1010 32/70 0.3/0.63 

1012 32/70 0.3/0.63 

1018 32/70 0.3/0.63 

1020 52/115 0.8/1.7 

1025 52/115 0.8/1.7 

1035 75/165 1.1/2.3 

1040 200/441 7.5/15.8 

1070 215/474 7.0/14.7 

1090 230/507 7.0/14.7 

1091 220/485 7.0/14.7 

1095 230/507 7.0/14.7 
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Binary, Hexadecimal and 
Decimal Conversion Table 

BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC 

0000 0000 00 0 0010 0000 20 32 0100 0000 40 64 0110 0000 60 96 1000 0000 80 128 1010 0000 AO 160 

0000 0001 01 1 0010 0001 21 33 0100 0001 41 65 0110 0001 61 97 1000 0001 81 129 1010 0001 Al 161 

0000 0010 02 2 0010 0010 22 34 0100 0010 42 66 0110 0010 62 98 1000 0010 82 130 1010 0010 A2 162 

0000 0011 03 3 0010 0011 23 35 0100 0011 43 67 0110 0011 63 99 1000 0011 83 131 1010 0011 A3 163 

0000 0100 04 4 0010 0100 24 36 0100 0100 44 68 0110 0100 64 100 1000 0100 84 132 1010 0100 A4 164 

0000 0101 05 5 0010 0101 25 37 0100 0101 45 69 0110 0101 65 101 1000 0101 85 133 1010 0101 A5 165 

0000 0110 06 6 0010 0110 26 38 0100 0110 46 70 0110 0110 66 102 1000 0110 86 134 1010 0110 A6 166 

0000 0111 07 7 0010 0111 27 39 0100 0111 47 71 0110 0111 67 103 1000 0111 87 135 1010 0111 A7 167 

0000 1000 08 8 0010 1000 28 40 0100 1000 48 72 0110 1000 68 104 1000 1000 88 136 1010 1000 AS 168 

0000 1001 09 9 0010 1001 29 41 0100 1001 49 73 0110 1001 69 105 1000 1001 89 137 1010 1001 A9 169 

0000 1010 OA 10 0010 1010 2A 42 0100 1010 4A 74 0110 1010 6A 106 1000 1010 BA 138 1010 1010 AA 170 

0000 1011 OB 11 0010 1011 28 43 0100 1011 48 75 0110 1011 68 107 1000 1011 8B 139 1010 1011 AB 171 

0000 1100 OC 12 0010 1100 2C 44 0100 1100 4C 76 0110 1100 6C 108 1000 1100 8C 140 1010 1100 AC 172 

0000 1101 OD 13 0010 1101 2D 45 0100 1101 4D 77 0110 1101 6D 109 1000 1101 0D 141 1010 1101 AD 173 

0000 1110 OE 14 0010 1110 2E 46 0100 1110 4E 78 0110 1110 60 110 1000 1110 80 142 1010 1110 AE 174 

0000 1111 OF 15 0010 1111 2F 47 0100 1111 4F 79 0110 1111 6F III 1000 1111 81 143 1010 1111 AF 175 

0001 0000 10 16 0011 0000 30 48 0101 0000 50 80 0111 0000 70 112 1001 0000 90 144 1011 0000 BO 176 

0001 0001 11 17 0011 0001 31 49 0101 0001 51 81 0111 0001 71 113 1001 0001 91 145 1011 0001 81 177 

0001 0010 12 18 0011 0010 32 50 0101 0010 52 82 0111 0010 72 114 1001 0010 92 146 1011 0010 82 178 

0001 0011 13 19 0011 0011 33 51 0101 0011 53 83 0111 0011 73 115 1001 0011 93 147 1011 0011 EI3 179 

0001 0100 14 20 0011 0100 34 52 0101 0100 54 84 0111 0100 74 116 1001 0100 94 148 1011 0100 84 180 

0001 0101 15 21 0011 0101 35 53 0101 0101 55 85 0111 0101 75 117 1001 0101 95 149 1011 0101 05 181 

0001 0110 16 22 0011 0110 36 54 0101 0110 56 86 0111 0110 76 118 1001 0110 96 150 1011 0110 B6 182 

0001 0111 17 23 0011 0111 37 55 0101 0111 57 87 0111 0111 77 119 1001 0111 97 151 1011 0111 87 183 

0001 1000 18 24 0011 1000 38 56 0101 1000 58 88 0111 1000 78 120 1001 1000 98 152 1011 1000 B8 184 

0001 1001 19 25 0011 1001 39 57 0101 1001 59 89 0111 1001 79 121 1001 1001 99 153 1011 1001 B9 185 

0001 1010 1A 26 0011 1010 3A 58 0101 1010 5A 90 0111 1010 7A 122 1001 1010 9A 154 1011 1010 BA 186 

0001 1011 18 27 0011 1011 30 59 0101 1011 5B 91 0111 1011 78 123 1001 1011 96 155 1011 1011 BB 187 

0001 1100 1C 28 0011 1100 3C 60 0101 1100 5C 92 0111 1100 7C 124 1001 1100 9C 156 1011 1100 BC 188 

0001 1101 10 29 0011 1101 3D 61 0101 1101 50 93 0111 1101 7D 125 1001 1101 90 157 1011 1101 BD 189 

0001 1110 10 30 0011 1110 3E 62 0101 1110 50 94 0111 1110 7E 126 1001 1110 9E 158 1011 1110 BE 190 

0001 1111 11 31 0011 1111 3F 63 0101 1111 5F 95 0111 1111 71 127 1001 1111 9F 159 1011 1111 BF 191 

75 

BINARY HEX DEC BINARY HEX DEC 

1100 0000 CO 192 1110 0000 00 224 

1100 0001 Cl 193 1110 0001 El 225 

1100 0010 C2 194 1110 0010 E2 226 

1100 0011 C3 195 1110 0011 E3 227 

1100 0100 C4 196 1110 0100 E4 228 

1100 0101 C5 197 1110 0101 05 229 

1100 0110 C6 198 1110 0110 E6 230 

1100 0111 C7 199 1110 0111 E7 231 

1100 1000 C8 200 1110 1000 E8 232 

1100 1001 C9 201 1110 1001 E9 233 

1100 1010 CA 202 1110 1010 EA 234 

1100 1011 CB 203 1110 1011 EB 235 

1100 1100 CC 204 1110 1100 EC 236 

1100 1101 CD 205 1110 1101 ED 237 

1100 1110 CE 206 1110 1110 EE 238 

1100 1111 CF 207 1110 1111 EF 239 

1101 0000 DO 208 1111 0000 FO 240 

1101 0001 D1 209 1111 0001 11 241 

1101 0010 02 210 1111. 0010 F2 242 

1101 0011 D3 211 1111 0011 F3 243 

1101 0100 D4 212 1111 0100 F4 244 

1101 0101 05 213 1111 0101 15 245 

1101 0110 D6 214 1111 0110 F6 246 

1101 0111 D7 215 1111 0111 F7 247 

1101 1000 08 216 1111 1000 F8 248 

1101 1001 D9 217 1111 1001 F9 249 

1101 1010 DA 218 1111 1010 FA 250 

1101 1011 DB 219 1111 1011 FB 251 

1101 1100 DC 220 1111 1100 FC 252 

1101 1101 DD 221 1111 1101 FD 253 

1101 1110 DE 222 1111 1110 FE 254 

1101 1111 OF 223 1111 1111 FF 255 
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pm10 Approvals 

Refer to actuator nameplate for unit specific approval details 
European - Hazardous area 
EExd IIB T4. ATEX (94/9/EC) II 2GD 
CENELEC Norm EN50014 and EN50018 
Temperature -20°C to +70°C ( 4°F to+158°F). 
*Option -30°C to +70°C (-22°F to +158°F). 
*Option -40°C to +70°C (-40°F to +158°F). 
*Option -50°C to +40°C (-58°F to +104°F). 

EExd IIC T4. ATEX (94/9/EC) II 2GD 
CENELEC Norm EN50014 and En50018. 
Temperature -20°C to+70°C (-4°F to+158°F). 

EExde IIB T4. ATEX (94/9/EC) II 2GD 
CENELEC Norm EN50014, EN50018 and EN50019. 
Temperature -20°C to+70°C (-4°F to+158°F). 
*Option -30°C 10+70°C (-22°F to +158°F). 
*Option -40°C 10+70°C (-40°F to +158°F). 
*Option -50°C to+40°C (-58°F to +104°F). 

EExde IIC T4. ATEX (94/9/EC) II 2GD 
CENELEC Norm EN50014, EN50018 and EN50019. 
Temperature -20°C to+70°C (-4°F to+158°F). 

International - Hazardous area 
IEC. Exd IIB T4 
IEC60079-0 and IEC60079-1 for Exd IIB T4 
Temperature-20°C to+60°C (-4°F -140°F) 
IEC. Exd IIC T4 
IEC60079-0 and IEC60079-1 for Exd IIC T4 
Temperature-20°C 10+60°C (-4°F -140°F) 

76 

USA - hazardous Area 
FM. Class 1, Division 1, Groups C, D, E, F, G hazardous areas. 
Factory Mutual - Explosionproof to NEC Article 500. 
Temperature -30°C 10+60°C (-22°F to+140°F). 
*Option -40°C to+ 60°C (-40°F to+ 40°F). 
*Alternative for Group B hazardous area. Temperatures as for Groups C and D. 

Canada - hazardous Area 
CSA EP. Class 1, Division 1, Groups C and D hazardous areas. 
Canadian Standard Association - Explosionproof 
Temperature -30°C to+70°C -22°F to+158°F). 
*Option -50°C to+ 40°C (-58°F to +104°F). 
*Alternative for Group B hazardous area. Temperatures as for Groups C and D. 

International Non hazardous 
WT: Standard watertight, BS EN 60529 :1992, IP68, 7 metres/72 hours. 
Temperature -30°C to+70°C (-22°F 10+158°F). 
*Option -40°C to +70°C (-40°F to+158°F). 
*Option -50°C to +40°C (-58°F to+104°F). 
US - Non hazardous 
NEMA 4, 4X and 6. 
Temperature -30°C to+70°C (-22°F 10+158°F). 
*Option -40°C to+ 70°C (-40°F to+158°F). 
*Option -50°C to+ 40°C (-58°F to+104°F). 
Canada - Non hazardous 
CSA WT: Canadian Standard Association -Watertight. 
Wiring and components complying with CSA Enclosure 4 and 4X. 
Temperature -30°C to+70°C (-22°F to+158°F). 
*Option -40°C to + 70°C (-40°F to+158°F). 
*Option -50°C to+ 40°C (-58°F to+104°F). 
Rotork can supply actuators to national standards not listed above. 
For details please contact Rotork. 
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If your Rotork actuator has been 
correctly installed and sealed, it will 
give years of trouble-free service. 

Should you require technical 
assistance or spares, Rotork 
guarantees the best service in the 
world. Contact your local Rotork 
representative or the factory direct 
at the address on the nameplate, 
quoting the actuator type and serial 
number. 

Algeria 
Tel: + 213 6 37 4854 
Fax: + 213 6 37 2613 
E-Mail: 

Argentina 
Tel: +54 11 4755 5560/4753 7533 
Fax: +54 11 4755 5560/4753 7533 
E-Mail: metalart@ciudad.com.ar 

Australia 
Rotork Company HO 
Tel: +61 3 53 381566 
Fax: +61 3 53 381570 
E-Mail: mail @rotork.com.au 

Australia 
Brisbane 
Rotork Company 
Tel: +61 7 3373 2050 
Fax: +61 7 3255 5388 
E-Mail: 

Australia 
Sydney 
Rotork Company 
Tel: +61 2 9 567 2735 
Fax: +61 2 9 567 2739 
E-Mail: 

Australia 
Western Australia Agent 

Brunei 
Agent 

Caribbean (Puerto Rico) 
Agent 

China (South) 
Guangzhou 

Tel: +61 8 9314 1827 Tel: +673 3 336122 Tel: +1 787 751 4415 Rotork Branch 
Fax: +61 8 9314 1837 Fax: +673 3 336142 Fax: +1 787 250 1842 Tel: +86 20 81320500 
E-Mail: sales@pipact.com.au E-Mail: cnets@brunetbn E -Mail: Fax: +86 20 81320499 

E-Mail: 
Austria Canada Chile rotorkgzapublic.guangzhousgd.cn 
Agent Rotork Company HO Agent 
Tel: +43 7224 66008 Tel: +1 403 569 9455 Tel: +56 2 441 1033/699 2001 China 
Fax: +43 7224 66008 Fax: +1 403 569 9414 Fax: +56 2 441 1023 Hong Kong 
E-Mail: kilches_keg @magnet.at E-Mail: info@rotork.ca E-Mail: valvulas@ ineco.c1 Rotork Company 

Tel: +852 2520 2390 
Bahrain Canada China Fax: +852 2528 9746 
Rotork Regional Office Edmonton North/Beijing E-Mail: rotorkhk@netvigator.com 
Tel: +973 791 976 Rotork Company Rotork Company 
Fax: +973 791 976 Tel: +1 780 449 6663 Tel: +86 10 6497 4142/94590 Colombia 
E-Mail: hmrotork@batelco.com.bh Fax: +1 780 449 6578 Fax: +86 10 6499 4591 Agent Main Office 

Bahrain E-Mail: info@rotork.ca E-Mail: rotorkbj@public3.bta.net.cn Tel: +57 1 621 27 40 

Agent Fax: +57 1 621 25 61 

Tel: +973 727790 
Fax: +973 727811 

Canada 
Montreal 

China 
Shanghai 

E-Mail: autom2@col1.telecom.com.co 

E-Mail: aeradio@batelco.com.bh Rotork Company Rotork Company Costa Rica 
Tel: +1 514 355 3003 Tel: +86 21 6478 5015 Agent 

Belgium Fax: +1 514 355 0024 Fax: +86 21 6478 5035 Tel: +506 228 8630/1 
Agent E-Mail: info@ rotork.ca E-Mail: rotorksh@public6.sta.net.cn Fax: +506 289 4350 
Tel: +32 2 7263300 E-Mail: eiomega@sol.racsa.co.cr 
Fax: +32 2 7263633 Canada China 
E -Mail: prodim@brutele.be S.W. Ontario Sichuan Croatia 

Rotork Company Rotork Branch Agent 
Bolivia Tel: +1 519 337 9190 Tel: +86 28 6521191 Tel: +385 1 4'577 217 
Agent Fax: +1 519 337 0017 Fax: +86 28 6521056 Fax: +385 1 4 577 220 
Tel: +591 3 532615 E-Mail: info@ rotork.ca E-Mail: rotorkcd @mail.sc.cninfo.net E-Mail: 
Fax: +591 3 552528 
E -Mail: inca @ roble.entelnet.bo Canada Cyprus 

Brazil 
Agent 
Tel: +55 71 235 6588 
Fax: +55 71 235 3299 

Toronto 
Rotork Company 
Tel: +1 905 602 5665 
Fax: +1 905 602 5669 
E-Mail: info@rotork.ca 

Agent 
Tel: +357 2 434131 
Fax: +357 2 433416 
E-Mail: ltdinfo@stavrinides.com.cy 

E -Mail: bahia@fluxopet.com.br 
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Czech Republic' 
Agent 
Tel: +420 5 48321534 

Greece 
Agent 
Tel: +30 1 6549433/6536610 

India 
New Delhi 
Rotork- Branch 

Japan 
Tokyo 
Rotork Company HO 

Malaysia 
East Malaysia 
Agent 

Fax: +420 5 48216240 Fax: +30 1 6517810 Tel +91 11 5616305 Tel: +81 3 3294 8551 Tel: +60 85 410079 
E-Mail: E-Mail: melco@otenet.gr Fax: +91 11 5502840 Fax: +81 3 3294 6460 Fax: +60 85 419484 

' E-Mail: rotorkdel@vsnl.com E-Mail: mail Oft rotork.co.jp E-Mail: 
Denmark Hungary 
Agent Agent Indonesia Jordan Malaysia 
Tel: +45 32531777 Tel: +36 76 495932 Rotork Company Agent West Malaysia 
Fax: +45 32530504 Fax: +36 76 495936 Tel +62 21 5806764 Tel: +962 6:581 9982 Rotork Company 
E-Mail: E-Mail: galatea@externet.hu Fax: +62 21 5812757 Fax: +962 6 582 5818 Tel: +60 3 7880 9198 

E-Mail: rotorkeindosatnet.id E-Mail: tcops@go.com.jo Fax: +60 3 7880 9189 
Ecuador India E-Mail: rotorke rotork.com.my 
Agent Bangalore Ireland (Northern) Korea (South) 
Tel: +593 2 222 585 ,Rotork Factory Agent Rotork Company Mexico 
Fax: +593 2 569 950 Tel: +91 80 8395576 Tel: +44 28 90 779222 Tel: +82 331 265 0962 Agent 
E-Mail: ecuador@cadrai.com _ Fax: +91 80 8391601 Fax: +44 28 90 773727 Fax: +82 331 265 1369 Tel: +52 5 559 2959/2777 

E-Mail: rotorkblr@vsnl.com E-Mail: E-Mail: rotork@unitel.co.kr Fax: +52 5 575 1092 
Egypt E-Mail: rotork ®iwm.com.mx 
Agent India Ireland (Southern) Kuwait 
Tel: +20 2 2574830/2573456 Calcutta Dublin Agent Agent Netherlands 
Fax: +20 2 2575695 Rotork Branch Tel: +35312952182 Tel: +965 241 5921 Rotork Company 
E-Mail: mamer@pyrarnid.com.eg Tel: +91 33 282 3306 Fax: +35312953713 Fax: +965 241 2485 Tel: +31 10 414 6911 

Fax: +91 33 282 3473 E-Mail: E -Mail: Unetcon @ hotmail.com Fax: +31 10 414 4750 
Finland E-Mail: rotorkcal@vsnl.com E-Mail: sales@ rotork.n1 
Agent ' Ireland (Southern) Latvia 
Tel: +358 9 350 7410 India Cork Agent Agent New Zealand 
Fax: +358 9 374 3590 Chennal Tel: +353 21 314 544 Tel: +371 7 315086/315087 Auckland 
E-Mail: Rotork Company Fax: +353 21 314 606 Fax: +371 7 315084 Agent North Island 

Tel: +91 44 625 4219/625 8136 E-Mail: E-Mail rino@mailbox.neonetiv Tel: +64 9 634 0456 
France Fax: +91 44 625 7108 Fax: +64 9 625 2678 
Rotork Company E-Mail: rotork@vsnl.com Italy Libya E-Mail: 
Tel: +33 1 43 11 15 50 Rotork Company Agent 
Fax: +33 1 48 35 42 54 India Tel: +39 02 45703300 Tel: +218 21 47 72628/78598 New Zealand 
E-Mail: (name)@rotork.fr Mumbal Fax: +39 02 45703301 Fax: +218 21 47 72782 Christchurch 

Rotork Branch E-Mail: rotork.italia@rotork.it E-Mail: cpsi@go.com.jo Agent South Island - Head Office 
Germany Tel +91 22 5584578 Tel: +64 3 353 4665 
Rotork Company Fax: +91 22 5584540 Japan Lithuania Fax: +64 3 353 4666 
Tel: +49 2103 95876 E-Mail: rotorkbom@vsnl.com Osaka Agent E-Mail: 
Fax: +49 2103 54090 Rotork Company Tel: +370 7 202410 
E-Mail: info@rotork.de Tel: +81 728 35 7555 Fax: +370 7 207414 

Fax: +81 728 35 7548 E-Mail: agava@kaunas.aiva.lt 
E-Mail: 
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New Zealand 
Wellington 
Agent North Island 
Tel: +64 4 477 5070 
Fax: +64 4 477 5049 
E-Mail: 

Nigeria 
Agent 
Tel: +234 1 4522955/523225 
Fax: +23414522887 
E-Mail: cakasa3@linkserve.com.ng 

Peru 
Agent 
Tel: +51 1 330 7728 
Fax: +51 1 330 7728 
E-Mail: 
autinsa@mail.cosapidata.com.pe 

Philippines 
Manila Agent 
Tel: +63 2 7312610/7326125 
Fax: +63 2 7312610 
E-Mail: resi@evoserve.com 

Poland 
Agent 
Tel: +48 22 723 1770 
Fax: +48 22 723 1780 
E-Mail: 

Portugal 
Agent 
Tel: +351 21 486 43 25 
Fax: +351 21 483 57 17 
E-Mail: Lcalcaeng Oclix.pt 

Qatar 
Agent 
Tel: +974 44 19603 
Fax: +974 44 19604 
E-Mail: petrotec@qatar.net.qa 

Romania 
Agent 
Tel: +40 44 114187/114664 
Fax: +40 44 114664 Manual 
E-Mail: technoplus@technoplus.ro 

Russia 
Rotork Company 
Tel: +7 095 229 24 63 
Fax: +7 503 234 91 25 
E-Mail: rotork.russia@mtu-net.ru 

Saudi Arabia... ' 
Agent/J.y.'.' 
Tel: +966 3 833 1661 
Fax: +966 1833 9369 
E-Mail: 

Saudi Arabia 
Rotork Company 
Tel: +966 3 858 1464 
Fax: +966 3 858 1464 
E-Mail: rotork@concept.net.sa 

Singapore 
Rotork Company 
Tel: +65 4571233 
Fax: +65 4576011 
email: 

South Africa 
Rotork Company 
Tel: +27 11 453 9741-3 
Fax: +27 11 453 9894 
E-Mail: 

,Spain 
Rotork Company 
Tel: +34 94 676 60 11 

Fax: +34 94 676 60 18 
E-Mail: rotork@rotork.es 

Sweden 
Partille 
Agent Head Office 
Tel: +46 53 3763952 
Fax: +46 53 3763955 
E-Mail: alnab @ alnab.se 

Sweden 
Saffle 
Agent Local Office 
Tel: +46 533 763952 
Fax: +46 533 763955 
E-Mail: alnab @ alnab.se 

Syria 

Tel:Ai:963 31 230 289 
Fax:iU 963 31 237 867 

Taiwan 
Agent 
Tel: +886 2 2577-1717 
Fax: +886 2 2577-5588 
E-Mail: jerdiing@ms24.hinel.net 

Thiiland 
Rotork Company 
Tel: +66 2 272 7165-6 

*Fax: -,L-66 2 272 7167 
vE-Mail: mail@rotork.co.th 

Trinidad 
Agent 
Tel: +1 868 6524889/6523422 
Fax: +1 868 6522651 
E-Mail: trinvaletsttnet.tt 

Turkey 
Agent 
Tel: +90 216 327 34 71 
Fax: +90 216 327 34 72 
E-Mail: orhant@omasteknik.com 

U.K. 
Head Office, 
Tel: +44 1225 733200, 
Fax +44 1225 333467 
E-mail: mail@rotork.co.uk 

United Arab Emirates 
Agent 
Tel: +971 2 632 5111 
Fax: +971 2 621 1934 
E-Mail: unitech@emirates.netae 

United States of America 
Rotork Company HO 
Rochester 
Tel: +1 716 328 1550 
Fax: +1 716 328 5848 
E-Mail: info@rotork.com 

United States of Arnerica-N' 
Rotork Company 
Duluth 
Tel: +1 770 623 6301 
Fax: +1 770 623 6124: 
E-Mail:miguel.lopez@rotork.com 

United States of America 
Chicago & Mid West 
Rotork Company 
Tel: +1 815 436 1710 
Fax: +1 815 436 1789 
E-Mail: c" 

United States of. America , .4 te. I 

Houston ,ttl 
Rotork,pompany If j 
Tel: .,41 7.13 7825888 ''' -,, , 

Fax: +1 713 7828524' I, , 
1 

c.,1, E-Mail: 4 1 I, - .4i 
United States of America 
New Yoik City .- 

'I 

Rotork Company 
Tel: +1 716 328 1550 ',1g3 ?'- 
Fax: +1 716 328 5848 
E-MaiLdave.littlejohns@rotork.com 

United States of America 
North East 
Rotork Company 
Tel: +1 814 835 8349 
Fax: +1 814 835 8909 
E-Mail: 

Norway 
Stavanger 
Agent HO 
Tel: . +47 51 844204 
Fax: +47 51 844102 
E-Mail: 

Norway 
Bergen 
Agent Sales Office/Workshop 
Tel: +47 56 312900 
Fax: +47 56 312910 
E-Mail: 

Norway 
Oslo 
Agent Sales Office 
Tel: +47 67 906120 
Fax: +47 67 906472 
E-Mail: 

Oman 
Agent 
Tel: +968 601438 
Fax: +968 699446 
E-Mail: techsales@gpsoman.com 

Pakistan 
Agent 
Tel: +92 21 5861509/5861510 
Fax: +92 21 5874674 
E-Mail: tumair@ariglobal.net 
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United States of America 
Northern California 
Rotork Company 
Tel: +1 707 769 4880 
Fax: +1 707 769 4888 
E-Mail: 

Venezuela & N. Antilles 
Cagua 
Rotork Company 
Tel: +58 4 4635911 
Fax: +58 4 4635911 
E-Mail: 

United States of America 
Northwest Area 
Rotork Company 
Tel: +1 253 838 5500 
Fax: +1 253 838 5400 
E-Mail: info@ rotork.com 

United States of America 
Philadelphia 
Rotork Company 

Venezuela & N. Antilles 
Maracaibo 
Rotork Company 
Tel: +58 61 579315/492611 
Fax: +58 61 579315 
E-Mail: rotorkvgz @cantv.net 

Venezuela & N. Antilles 
Puerto La Cruz 
Rotork Company 

Tel: +1 609 223 1926 Tel: +58 281 268 0759 
Fax: +1 609 223 9012 Fax: +58 281 266 3554 
E-Mail: charlie.haynes@ rotork.com E-Mail: 

United States of America Vietnam 
South Central Region Agent 
Rotork Company Tel: + 84 8 84 62525 
Tel: +1 972 459 4957 Fax: + 84 8 8423218 
Fax: +1 972 745 2041 E-Mail: info@ yam-net:corn 
E-Mail: skip.kuehn rotork.com 

Yemen 
United States of America Agent 
Southern California Tel: +9671272988 
Rotork Company Fax: +9671271890 
Tel: +1 949 348 2913 E-Mail: ssl@y.net ye 
Fax: +1 707 769 4888 
E-Mail: 

Venezuela & N. Antilles 
Rotork Company HO 
Tel: +58 2 212 5232/4208 
Fax: +58 2 212 8050 
E-Mail: rotorkvz @cantv.net 
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This manual is for use with 
IQ actuator serial number 

As we are continually developing our produCts, 

the design of Rotork actuators is subject to 

change without notice. The latest product and 

technical information is available at our 
website:.www.rotork.com. 
The name Rotork is a registered trade mark. 
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ABB 

The Company 
We are an established world force in the design and manufacture of 
instrumentation for industrial process control, flow measurement, gas and 
liquid analysis and environmental applications. 

As a part of ABB, a world leader in process automation technology, we 
offer customers application expertise, service and support worldwide. 

We are committed to teamwork, high quality manufacturing, advanced 
technology and unrivalled service and support. 

The quality, accuracy and performance of the Company's products result 
from over 100 years experience, combined with a continuous program of 
innovative design and development to incorporate the latest technology. 

The UKAS Calibration Laboratory No. 0255 is just one of the ten flow 
calibration plants operated by the Company, and is indicative of our 
dedication to quality and accuracy. 

EN ISO 9001:2000 

Cert. No. 05907 

EN 29001 (ISO 9001) 410 
RIiVA 

Lenno, Italy - Cert. No. 9/90A 

Electrical Safety 
This instrument complies with the requirements of CEI/IEC 61010-1:2001-2 "Safety requirements for electrical 
equipment for measurement, control, and laboratory use'. If the instrument is used in a manner NOT specified by the 
Company, the protection provided by the instrument may be impaired. 

Symbols 
One or more of the following symbols may appear on the instrument labelling: 

AWarning - Refer to the manual for instructions 

A\ Caution - Risk of electric shock 

0 Protective earth (ground) terminal 

J_ = Earth (ground) terminal 

Direct current supply only 

-- -- Alternating current supply only 

Both direct and alternating current supply ----- 

The equipment is protected 
through double insulation 

nformation in this manual is intended only to assist ou customers in the efficient operation of our equipment. Use 
of this manual for any other purpose is specifically proh bited and its contents are not to be reproduced in full or part 
without prior approval of the Technical Communications Department. 

Health and Safety 
To ensure that our products are safe and without risk to health, the following points must be noted: 

1. The relevant sections of these instructions must be read carefully before proceeding. 

2. Warning labels on containers and packages must be observed. 

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel 
and in accordance with the information given. 

4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating 
in conditions of high pressure and/or temperature. 

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. 
Normal safe handling procedures must be used. 

6. When disposing of chemicals ensure that no two chemicals are mixed. 

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data 
sheets (where applicable) may be obtained from the Company address on the back cover, together with 
servicing and spares information. 
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1 INTRODUCTION 

MagMasterTM is a range of high performance 
electromagnetic flowmeters for the 
measurement of electrically conductive fluids 
and slurries, and is normally supplied as a 

calibrated system, with the transmitter, factory 
configured, to a supplied full-bore or insertion 
probe sensor. 

A wide range of options is available to suit most 
applications, including: 

Integral or remote transmitter. 
Glass loaded polypropylene or aluminium 

transmitter housing. 
Combined HartTM and Keypad support in 

the aluminium housing transmitter. 
Flanged or wafer style sensors. 
Insertion Probes. 
Approved Versions, including: 

Hazardous area operation. 
Hygienic. 
HARTTM communication protocol. 

Warning. 
For MagMaster Approved /Hazardous 
Versions see the full installation manual. 

Warning. 
Installation and maintenance must only 
be carried out by suitably trained 
personnel. 

All relevant sections of this manual must 
be read before selecting a location. 

Safety requirements of this equipment, 
any associated equipment and the local 
environment must be taken into 
consideration. 

The installation and use of this 
equipment must be in accordance with 
relevant national and local standards. 
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2 MECHANICAL INSTALLATION 

2.1 Unpacking 

2.2 Installation Conditions 

Fig. 2.2 Spillage 

Fig. 2.3 Lagging (High Temperature) 

2 

Fig. 2.6 Localised Heat 

>2 x pipe dia. 

minimum 

H-I 

>5 x pipe dia. 
e 

minimum 

Flow Direction 

Fig. 2.7 Straight Pipe Requirements 

Fig. 2.8 Fluid Level 

LI LJ U 

-20°C (-4°F) 
Minimum 

I60°C (140°F) 
Maximum 

Fig. 2.9 Within Temperature Limits 
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2 MECHANICAL INSTALLATION... 

-10°C (14°F) 
Minimum 

80°C (176°F) 
Maximum ! 

Fig. 2.10 Cable Routing 

IP65 
(NEMA 4) 

-CrtrZTLY 

Fig. 2.11 Within Environmental Rating 

0 
0 0 

Backtill 

Supports 

Fig. 2.12 Underground 

\ I / 

00001%. \ 
Fig. 2.15 Shade 
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...2 MECHANICAL INSTALLATION 

2.3 Mechanical Installation 

2.3.1 Transmitters 

162mm (6.35in) 

214mm I 1 111111 232mm (9.13inj 
(8.43in) (Fixing Centres) 

32mm 
(1.26in) 

69mm (2.72in) 
(Fixing Centres) 

3 Fixing Holes, 
6.5mm (1/4in) Diameter 

Allowance for 
cable bends 
200mm (8in) 

Caution. Do not overtighten fixings, 
especially on an uneven surface. 

Fig. 2.16 Dimensions 

2.3.2 Sensors 

Caution 
Do NOT exceed the maximum working 
pressure marked on the equipment. 
Use stainless steel (austenitic) bolts, 
studs and nuts for flanged sensors below 
200mm. 

4 

Gasket same size as pipe 

Fig. 2.17 Gasket Fitting 

Metal 
face 

Metal 
face 

Gasket PTFE 

Gasket 

<15mm bore sensors 

Caution. For wafer type sensors of 
<15mm bore, the fluid seal must be 
made against the PTFE. Otherwise use 
a full face gasket. 

Fig 2.18 Wafer Type Sensors 
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3 ELECTRICAL INSTALLATION 

3.1 Grounding (Fig. 3.1, 3.2) 

Supplied Bonding Cables 

Wafer Type Sensors 

J- 
Common Ground-----"- 
(Plant bonding) 

Fig. 3.1 Pipelines 

Supplied Bonding Cables 
Insulated connecting wire 

(not included). Must be 
adequately rated to carry 

cathodic currents. 

Insulating Sleeve 
and Washer 

(not provided) 

Grounding Rings 

>4mm2 
(<10 AWG) 

..,,..../Copper Wire 

Common Ground 
(Plant bonding) 

Fig. 3.2 Pipelines with Cathodic Protection 

Detail of grounding 
rings required for 
BOTH flanges 
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...3 ELECTRICAL INSTALLATION 

3.2 Cables 

3.2.1 Cable (Remote Versions only) 

Grey Coaxial Core (SIG2) 
Inner Conductor (SIG2) 
Inner Insulation (Pink) 
Conductive Layer (Black) 
Primary Screen (DS2) 
Insulation (Grey) 
Foil Secondary Screen 

Red wire (CD1) 

Optional Steel Wire Armour 
and submersible overjacket 

Ground Wire (ESCREEN) 

White Coaxial Core (Sigl) 
Inner Conductor (Sig 1) 
Inner Insulation (Blue) 
Conductive Layer (Black) 
Primary Screen (DS1) 
Insulation (White) 
Foil Secondary Screen 

ib 

Filler 
Yellow wire (CD2) 

Overall Foil Screen 

Violet wire (SIG GND) 

Fig. 3.3 Cable Identification 

6 5 
incnes 

4 3 2 1 0 

150 100 Millimetres 

Gr4 

50 

Red (CD)) 

Yellow (CD2) 

White 
Overjacket Armour 

Sheath 

Ground wire sleeved, 
to post. (Ground) 

Fig. 3.4 Cable Preparation 

Screen (652) 
Pink (SIG2) 
Violet (SIG GND) 
Blue (SIG1) 
Screen (DS1) 
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3 ELECTRICAL INSTALLATION... 

3.2.2 Cable (Alternative Type - North American Wiring Practice) 

Black Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation ( Natural/White) 
Conductive Layer (Black) 
Screen 
Insulation (Black) 
Foil Screen 

White Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (Natural/White) 
Conductive Layer (Black) 
Screen 
Insulation (White) 
Foil Screen 

Black 
Green/Yellow 

Cable - Part No. STT3350 

Yellow 

Screen 
Outer Drain Wire 
outer Jacket 

Fig. 3.5 Cable Identification (North American Wiring Practice) 

4 Inches I 2 

1 I 

100 Millimetres 50 

0 

1 

Red 

Ye lloW 

0 

Black covered coax 
Inner to SIG2. Screen to 4S2 
Black to SIG GND 

White covered coax 
Inner to SIG1. Screen to 6S1 

= 

Length for Length for 
Probe Head Transmitter 

Outer Overall screen drain 
Insulation wire to ESCRN 

Fig. 3.6 Cable Preparation (North American Wiring Practice) 

3.2.3 Cable Glands (IEC Installation Practice) 

Fig. 3.7 Cable Gland 
(IEC Installation Practice) 

Warning. 
Rigid conduit must not be fitted to the 
transmitter. 
Transmitter conduit adaptors must 
incorporate a face seal. 

7 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 391 of 729



...3 ELECTRICAL INSTALLATION 

3.2.4 Conduit Adapters and Cable Glands (North American - 0.5in) 

Alternative 
Face Seal 

Face 
Seal 

Ferrule 

Outer Nut 

Alternative 
Face Seal 

Conduit Adapters 

Hub 

Seal 
(Present in 

O.Z. Gedney 
Fittings) 

Face 
Seal 

Fittings vary 
slightly for 
different makes 

Outer Nut 

Cable Glands 

Fig. 3.8 Conduit Adapters and Cable Glands 

Hub 

Illustration 
typical for 
0.Z.Gedney 

8 

Fig. 3.9 Connection Requirements 

3.3 Connection Requirements 
The transmitter and sensor are supplied as a 

matched system. Check serial numbers to 
ensure they are matched. 

3.3.1 Sensors 
Remote sensors are usually supplied with an 
integral cable and potted connections. If the 
sensor has been supplied unpotted, connections 
must also be made to the sensor terminal box 
and then potted on completion with the supplied 
potting material - See Appendix A. 
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( Note. If link is fitted, do NOT remove ) 

( Note. If link is fitted, do NOT remove ) 

3 ELECTRICAL INSTALLATION... 

Caution. (Remote versions) 

411 

Remove any exposed black conductive layer from under coaxial screens. 
Make connections only as shown. 
Sleeve all bare wiring. 
Twist RED and YELLOW cores lightly together. 
Twist WHITE and GREY coaxial cables lightly together. 
Maintain Environmental Protection at all times. 
Conduit connections must provide cable entry sealing. 

1 

Information. (Remote versions) 
Refer to ENVIRONMENTAL PROTECTION (Appendix A). 

Internal appearance of Terminal Box may vary from that shown. 

Standard Terminal Box A Alternative Terminal Box 

Ground Wire 
(sleeved) 

-5 Blue - White -4 Screen coaxial -3 Violet 

I I III 

Yellow 

Gro- und Wire 
(sleeved) 

Gray Coaxial 

White Coaxial 

Fig. 3.10 Sensor Terminal Box Connections (Remote version) 

North American Wiring Practice 

Red 

Yellow 

Black 
White Coaxial{ Screen 
Cable Blue 
Black Coaxial{ Pink 
Cable 

Screen 1 

lit;', .1_,..________,- (sleeved) 
Outer Screen 

'WGN ffp 
Fr-* -- 
.."' ". Green/Yellow (Ground) 

Fig. 3.11 Sensor Terminal Box Connections (North American Wiring Practice) 
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...3 ELECTRICAL INSTALLATION 

3.3.2 Transmitters (All versions) 

Caution. Unused 
cable entries must 
be blanked with 
the permanent 
blanking plugs 
supplied with the 
transmitters. 

Hemove 
Protection 
Cover 

Pull out 
slightly... 

Slacken 
captive 
screws 

Fig. 3.12 Transmitter Connection Terminal access 

Caution. 
Remove any exposed black conductive layer from the inner insulation of both coaxial 
cables. 
Substitute sensor cable of any kind is not acceptable. 

- Do not make connections except as shown. 
Twist cable pairs together as shown. 
Sleeve ALL bare wires:. 
Sensor cable may only be joined using company supplied junction box - 

available separately. 

Connections 
Drive 

Red 
(CD 1) 

(CD 2) 
Yellow 

, oio , 

1. ...Till 
NON(S.6) 

l White Coax 

(':4. 
6)16) (S) 

'10 j Blue Inner (SIG 1) 
Screen (DS 1) (4.. Signal 

Violet 
M, }Connections 

-1---) Grey Coax 

ITU-J,I 
LI_ Screen (DS 2) 

Pink Inner (SIG 2) 

Ground Wire 
(Safety Earth) 

Fig. 3.13 Sensor Cable Connections at the Transmitter (Remote version) 

10 
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3 ELECTRICAL INSTALLATION... 

North American Wiring Practice 

Drive 
Connection 

Red 
(CD 1) 

Yellow 
(CD 2) 

Gnd 
Connection 

rAi 

White Coa-x 
Blue Inner (SIG 1) 
Screen (DS 1) 
Black Coax 
Inner (SIG 2) 
Screen (DS 2) 
Black (SIG GND) 

Signal 
Connection 

Cable Screen Connections 
Drain Wire (ESCRN) 

Fig. 3.14 Sensor Cable Connections at the Transmitter (North American Wiring Practice) 

3.3.3 MagMaster-CalMaster Adapter 
When a MagMaster Transmitter is fitted with an adaptor board for use with a CalMaster Verification 
Unit, wiring from the sensor to this adaptor board is shown in the following diagram. 

To wire the adaptor plug, carefully pull off the plug from the adaptor board, connect the wires, using 
only a screwdriver with a 2.5mm blade to tighten the terminal screws, and replace the plug. 

Adaptor Plug 

Yellow 

Red 

00 Zz 

aocc(nclOu) 0000 cm 

4ki IW( 

Ground Wire 

Pink 
Grey 

Blue 

White 

Violet 

Caution. Remove any exposed 
black conductive layer from the 
inner insulation of both coaxial 
cables 

Sensor Cable 

Fig 3.15 Fitting the Sensor Wiring onto the Adaptor 

11 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 395 of 729



...3 ELECTRICAL INSTALLATION 

3.4 Input/Output Connections 

Caution. 
Refer to SPECIFICATION SHEET for Input/Output ratings. 
Inductive loads must be suppressed or clamped to limit voltage swings 
Capacitive loads must be inrush current limited. 
Hazardous area requirements are not considered in the following pages. 

Note. The connection terminal markings in the metal housed transmitter are identical to those in 

the standard transmitter as shown in this section. However, the supply connection in the former 
is made using a non-reversible plug (provided). 

3.4.1 Frequency Outputs - Fig. 3.16 

Counter/Totalisers 
d.c. 

supply Fonvard Flow 

[4 I- r.215(5.16:; and/or Reverse Flow 

MagMaster Transmitter 

Electromechanical 
Connections 

Counter/Totalisers 

Forward Flow Flow 

- - - 
and/or Reverse Flow 

Telemetry, Electronic 
Counters etc. 

PLSOV 

0 

0 

C 

C 

0 
0 

Fig. 3.16 Frequency Output Connections 

12 

3.4.2 PLC Interface - Fig. 3.17 

d.c. 
suppl 

r: Typically 
11(51 1W 

LPLc 

d.c. 

T_, 
supply 

LPLC 

J d.c. common 

PLC - Common -ye - - 
!Fwd - 

C 

42' --- -C;;B. .. e 0 c 
C ° 

0 C 

PLC - Common +ve 0 
Fig. 3.17 Frequency Output Connections 
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3 ELECTRICAL INSTALLATION... 

3.4.3 Alarm Outputs - Fig. 3.18 

Information. 
Inductive loads may be suppressed by diodes (D) - 1N4004 or similar. 
Inrush currents are limited to 1 Amp by resistor R - e.g. 27Q 1W for 24V systems. 
Operation of outputs is programmable - see Configuration Manual for details. 
Frequency and Alarm outputs share a common return with contact input. 
External isolators not normally required, as the pulse, alarm and contact circuits are electrically 
separated from all other Magmaster connections. 

MagMaster Transmitter 
Alarms 

Information. 
Relay and Timer Switch shown for example 
only. Connect as required. 

d.c. 
supply 

and/or 

Timer 
"1"."' Switch MagMaster Transmitter 

c-j 0 -O 

Alum 2 

Fig. 3.18 Alarm Output Connections 

ALV11.1 I 

ALARM2 

Plsoy 

Relays and Timers 

0 
0 
0 
0 

3.4.4 Contact Input - Fig 3.19 

Switch 

EXT VP 

EXT VP - 

0 
0 0 

0 
0 

MagMaster Transmitter 

Volt-free Contact 

5V d.c. supply 

o 
Switch 

MagMaster Transmitter 

r 

PLSOV 

EXT UP - 

0 
0 

0 

0 

MagMaster Transmitter 
cm 
Voltage Signal or Logic Signal 

ALARM 2 

EXT VP 

EXT VP - 

0 
0 
0 
0 

C 

C 

MagMaster Transmitter 

Using an Alarm for Automatic 
Open Collector for Grounded Contact) Range Change 

Fig. 3.19 Contact Input Connections 

13 
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Information. For Multidrop HART installations, remove 'HART Link' and connect HART systems 
directly to IC2: this allows the analog output function to be retained. 

Information. Multidrop HART mode cannot be used with this configuration. ) 

...3 ELECTRICAL INSTALLATION 

3.4.5 Current Output - Fig. 3.20 and 3.21 

Information. 
Output is fully programmable - see Programming Guide. 
Output is electrically separated from all other MagMaster connections. 
External isolators are not normally required and may significantly limit accuracy if used. 

elltil AAAAAA MCI 

E3C=11T3C111 

MagMaster Transmitter 
HART link 

r --4 
ve 

Common 

IC+ IC- 
Normal 

I I. 
IC2 IC- 

Alternative 

HART connections 
where applicable 

Fig. 3.20 Current Output Connections: Standard 

Receiver No. 2 - Reve se 

Oltl aaaaaaaa Uif 

az /. IL IL zi/j/ 

(BEER 

CDCM:Dcjc3r.,. 

Receiver No. 1 - Forward 

Reverse +ve + HART 

MagMaster Transmitter 

V V 
IC- IC2 

HART connections 
(where applicable) 

Fig. 3.21 Current Output Connections: Dual Current Option 
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3 ELECTRICAL INSTALLATION... 

3.4.6 Computer Connection - Fig. 3.22 and 3.23 

( Information. RS422/423 option is electrically isolated from all other MagMaster connections. 

MagMaster 
TERMINALS 

RS422 Connection 
NAME 

APPLE Connector 
(8 Pin MC) 

TX-SIG 0 RX DATA - 5 
TX+SIG F RX DATA + 8 
RX-SIG 0 TX DATA- 3 

RX+SIG z w 
TX DATA + 6 

OVC z SIGNAL GROUND 4 

- 0 DCD 
Link 7 Link 

DTR , 
together ' 

( 
together - DSR 2 

MagMaster 
Transmitter 

Fig. 3.22 RS 422 Connections (Balanced) 

MagMaster 
TERMINALS 

RS232 
Name 

9-Pin 
PC 

Connector 

25-Pin 
PC 

Connector 

Hygienic 
Adaptor 

Cable 
TX-SIG 

,2 
1-- 

2 
Z Z 0 
° 

RXD 2 3 Red 
TX+SIG - - - - 
RX -SIG TXD 3 2 Blue 
RX+SIG GND 

(linked) 
Z 5 
\ (linked) 

7 

Jlinked) 
Yellow 

OVC Green 
- - DTR 4 link 

6 together 

7 link 

8 together 

20( link 

6 together 

4 link 

5 together 

( 
- 

(link 

1/J11 together - 
- - RTS ?link 

- CTS together - 

MagMaster 
Transmitter 

Fig. 3.23 RS 423 Connections (Single Ended or RS 232) 
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...3 ELECTRICAL INSTALLATION 

3.4.7 Power Supply Connections - Fig. 3.24 and 3.25 

Warning. 
DISCONNECT THE SUPPLY FROM ANY CABLES BEING TERMINATED ON THE 
TRANSMITTER. 
Electrical installation and earthing (grounding) must be in accordance with relevant national 
and local standards. 
Ensure that the cover of the metal housed transmitter is never cross threaded. The threads are 
greased (as supplied). 
Ensure that the grease is in good condition when fitting the cover, and replenish as required 
with a grease suitable for aluminium threads. 

Transmitter Label 
SUPPLY 95V - 240Y ac 

Line (UL t) to L 

External 

Neutral (N/L2) to N 

A.0 power via a suitable 
isolator and use 

amm' 
(<10A.W.G.) 
Copper Wire 

Fig. 3.24 Power Supply Connections (A.C. Version Transmitter) 

Positive to 

Internal 0 External 

Negative lo - 

DC Supply 

x4mm 
A.W.G.) 

Copper Wire 

Fig. 3.25 Power Supply Connections (D.C. Version Transmitter) 

16 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 400 of 729



4 STARTUP AND OPERATION 

Warning. 
Ensure Plant Safety while configuring, at 
all times. 
The 9-way D-Type Serial Link is not 
isolated. Ensure that it is NOT connected 
to power earth (ground), with cathodically 
protected systems. 

4.1 Startup 
Switch on the power supply to the flowmeter, and 
if a transmitter with display has been ordered, the 
flow rate will be shown on the display as shown in 

Fig. 4.1 or 4.2. 

Sequential application of the provided magnetic 
wand to the left hand icon in the transmitter 
display area, or by pressing the El button on 
the keypad versions or the remote display, steps 
the display through the following sequence: 

Alm 
Vel 

(Flow Rate % of Range) 
(Forward flow total value) 
(Reverse flow total value) 
(Net flow total value) 
(Active alarms) 
(Flow Velocity in m/s or ft/s) 

Any alarms are displayed sequentially if more 
than one alarm is present. 

Application of the wand to the right hand icon, or 
pressing the keypad CI button, resets the 
totaliser display, if this facility is enabled. 

Information. 
For the use of local or remote serial 
communication, and configuration, see 
the Quick Reference Programming 
Guide or the main MagMaster manual. 

For all versions supporting HARTTM, see 
the main MagMaster manual. 

.43507 ltr 
12.3231.tr1. 

>43567 Ltr 

12.328Ltr/s 

ran 
IL711 

Icons where Magnet 
is applied 

MagMaster Transmitter 
Local Display Area 

Fig. 4.1 Location of Controls (Non-Keypad Version) 

Magnetic 
Wand 

17 
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...4 STARTUP AND OPERATION 

18 

Fig. 4.2 Location of Controls (Keypad Versions) 
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APPENDIX A - ENVIRONMENTAL PROTECTION 

Warning. 
Potting materials are toxic - use suitable safety precautions. 

Read the manufacturers instructions carefully before preparing the potting material. 

The remote sensor terminal box connections must be potted immediately on completion to 
prevent the ingress of moisture. 

Check all connections before potting - see ELECTRICAL INSTALLATION. 

Do not overfill the terminal box or allow the potting material to come into contact with the 
'0' ring or groove. 

Do not let potting material enter conduit, if used. 

19 
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APPENDIX B - MAGMASTER BLOCK DIAGRAM 

Sensor 

Scree 

1114.1111=1.1.223 
Blue 

IIIMIIA" I AIM 

Si 
DI 
G2 

Transmitter 

051 
I SIGI 0 

5102 0- 
S2 DS2 0 
G GND I SIG GNO 

DI I 

02 I 

1 

ND 

col 7 I 

BPIa 

System 

Measuring 

Micro. 
processor 

CO2 0.-1- 
GND 

Coil Driver 

Local 
Programming 

Connector 

ors , 

I Dual Analogue 

10u1BurOplitin- 

: 

1 

}Ill 
- -Han 

Option 

r 
JI 

a 

I+5V 

RS 422/423 Option 

95 lo 240V a.c. 
or I 

II to 40V cl.c. max. 
Version L 

I 

1 

0 I TX + SIG 

0 ITX - SIG 

I 0 IRS + SIG 

0 ;RX - SIG 

; 0 10VC 

Plant 

I 'Alarm 1 

0 1 

IIF 

IIPLS OV 

Li 
IPLS OV 

b. II 

0115XT 
0 liEXT I/P- 

I 

I 

Common 
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PRODUCTS & CUSTOMER SUPPORT 

Products 
Automation Systems 

for the following industries: 
- Chemical & Pharmaceutical 
- Food & Beverage 
- Manufacturing 
- Metals and Minerals 
- Oil, Gas & Petrochemical 
- Pulp and Paper 

Drives and Motors 
AC and DC Drives, AC and DC Machines, 
AC motors to 1 kV 
Drive systems 
Force Measurement 
Servo Drives 

Controllers & Recorders 
Single and Multi-loop Controllers 
Circular Chart , Strip Chart and Paperless 
Recorders 
Paperless Recorders 
Process Indicators 

Flexible Automation 
Industrial Robots and Robot Systems 

Flow Measurement 
Electromagnetic Flowmeters 
Mass Flow Meters 
Turbine Flowmeters 
Flow Elements 

Marine Systems & Turbochargers 
Electrical Systems 
Marine Equipment 
Offshore Retrofit and Referbishment 

Process Analytics 
Process Gas Analysis 
Systems Integration 

Transmitters 
Pressure 
Temperature 
Level 
Interface Modules 

Valves, Actuators and Positioners 
Control Valves 
Actuators 
Positioners 

Water, Gas & Industrial Analytics 
Instrumentation 

pH, conductivity, and dissolved oxygen 
transmitters and sensors 
ammonia, nitrate, phosphate, silica, 
sodium, chloride, fluoride, dissolved 
oxygen and hydrazine analyzers. 
Zirconia oxygen analyzers, katharometers, 
hydrogen purity and purge-gas monitors, 
thermal conductivity. 

Customer Support 
We provide a comprehensive after sales service via a 
Worldwide Service Organization. Contact one of the 
following offices for details on your nearest Service 
and Repair Centre. 

United Kingdom 
ABB Limited 
Tel: +44 (0)1453 826661 
Fax: +44 (0)1453 829671 

United States of America 
ABB Inc 
Tel: +1 215-674-6000 
Fax: +1 215-674-7183 

Client Warranty 

Prior to installation, the equipment referred to in 
this manual must be stored in a clean, dry 
environment, in accordance with the Company's 
published specification. 
Periodic checks must be made on the 
equipment's condition. In the event of a failure 
under warranty, the following documentation 
must be provided as substantiation: 

1. A listing evidencing process operation and 
alarm logs at time of failure. 

2. Copies of all storage, installation, operating 
and maintenance records relating to the 
alleged faulty unit. 
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ABB has Sales & Customer Support expertise 
in over 100 countries worldwide 

www.abb.com 

A I le Fu IP 1111 

ABB Limited ABB Inc. 
Oldends Lane, Storehouse 125 E. County Line Road 

Gloucestershire Warminster 
GL10 3TA PA 18974 

UK USA 
Tel: +44 (0)1453 826661 Tel: +1 215 674 6000 
Fax: +44 (0)1453829671 Fax: +1 215-674 7163 

The Company's policy is one of continuous product improvement 
and the right is reserved to modify the information contained 

herein without notice. 

Printed in UK (07.04) 

ABB 2004 
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Quick Reference 
Programming Guide 

fr 

'7 
7.` 

6C,X 

a; 

MagMaster 
Electromagnetic Flowmeters 

A IP It "flip 
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41 

FUNCTIONS OF KEYS 

RETURNS (or ENTER, EXE, etc.) 

Scrolls through main menu or submenu 

Read 1> 

Flow Rng 1> 

4-1 
-> Disp 2> 

Flow Unit 2> 

Enters default or confirms existing value.. 
Login En 1> 

0? 41 
Login En 1> 
0 

41 ALPHANUMERIC plus RETURN 

Selects menu (or submenu) item and 
advances to its first submenu 

Read 1> 

An Ig Fsd 1> 

5 4-1 

3 1 --> 

An Ig Fsd 1> 

An Ig Dir Fwd 
1> 

Keystrokes can be combined as a shortcut 

Read 1> 5 3 41 
An Ig Dir Fwd 
1> 

Selects submenu and displays current value 
A '?' indicates current value is configurable 

Antg Fsd 1> 1 --> An Ig Fsd 1> 
20? 

Enters selected value at l' prompt 

An Ig Fsd 1> 
20? 9 -30 An Ig Fsd 1> 

9 

Note. In some submenus, 1 = select, 
0 = deselect 

0 QUIT plus RETURN 

In main menu, exits system 
(Security access reverts to Level 0) 

Read 1> Q 41 Bye 

In submenu, returns to top of main menu, or 
parent submenu 

Flow Rng 1> 

Flow Unit Ltr 1> 

Q 41 
--> 

Q 41 

Read 1> 

Flow Rng 1> 

ESC ESCAPE 

In any menu or submenu, returns to top of 
main menu 

Flow Unit Ltr 1 ESC 
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CONFIGURATION PROCEDURE 

Main Menu Submenus Description 

ABB Indicates model variant 
Process # Mag Master software version, date 
V 1.10 17/05/93 1- or 'Slurry' 

Read 1> Read Flow 1> Flow rate in selected units 
Read % 2> Flow rate in % of range 
Read Fwd 3> Total in forward totafizerI 
Read Rev 4> Total in reverse totalizer# 
Read Net 5> Net total (fwd minus rev) 
Read Aim 6> Current active alarms 

" Read Vel 7> True flow velocity in m/sec, or ft/sec 
if flow units are in UGal or ft A3 

Resettable to 0 if Tot ClrEn is set. 

DISPLAY OPTIONS 

Disp 2> Disp Mode 1> 0 = Single line display 
1 = Double line display 
2 = New line for each update 
(for printers, etc.) 

Disp Res 2> Resolution of flow display 
Enter number of decimal places 
required (max. = 6) 

PASSWORDS 
See information in Security Access section for detailed descnption 

Login 3> Login En 1> Current Security level 
0 = default 
For default passwords Enter 'user' 
for Level 1, 'engineer' for Level 2. 

Note: enter these passwords in ALL 
lower case 

Login Key 2> Changes Level 1 password 

Login Key 3> Changes Level 2 password 

FLOW MEASUREMENT* > It Flow Rng 1> Enter 100% primary 
range in selected units 

Flow Unit 2> Enter '1' ONE place only 

Ltr 1> Litres 
mA3 2> Cubic meters 
IGal 3> Imperial gal 
UGal 4> US gallons 
flA3 5> Cubic feet 
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The Company's policy is one of continuous 
product improvement and the right is 
reserved to modify the information contained 
herein without notice. 

0 2004 ABB Printed in UK (07.04) 

ABB has Sales & Customer Support 
expertise in over 100 countries worldwide 

www.abb.com 
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ABB Limited 
Oldends Lane, Stonehouse, 
Gloucestershire 
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UK 
Tel: +44 (0) 1453 826661 
Fax: +44 (0) 1453 829671 
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Warminster 
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Main Menu Submenus Description 

Flow 4> Flow Mult 3> 

Flow Time 4> 

Flow Rspns 5> 

Enter '1' ONE place only 

m 1> Thousandths 
c 2> Hundredths 

3> Unity 
h 4> Hundreds 
k 5> Thousands 
M 6> Millions 

Enter '1' ONE place only 

s 1> Seconds 
Min 2> Minutes 
Hr 3> Hours 
Dy 4> Days 
Wk 5> Weeks 

Nominal time constant for output 
in seconds. 
Enter display setting value. 

Display Seconds 
Setting 

0 

2 
3 
4 

5 
6 
7 

8 
9 

Flow Probe 6> # Ins 1> 

0.6 
1 

2 
3 
4 

8 
15 

30 
60 
120 

Insertion factor 

Prof 2> Profile correction factor 

Note. The two factors above must be set to 1.0 if not used. 

Flow % 7> Present flow as % of primary 
range. 

Flow Cutoff 8> Minimum flow velocity in mm/sec, 
below which all outputs set to 
zero. 

ANALOG OUTPUT* 

Anlg 5> Anlg Fsd 1> 

Anlg Zero 2> 

Anlg Dir 3> 

Anlg No2 4> 

Anlg mA 5> 

Anlg HART" 

Enter 0 to 21. Output current in 

mA for 100% flow 

Enter 0 to 21. Output current in 
mA for 0% flow 

Enter '1' to select 
Select both parameters for 
bidirectional flow 

Fwd 1> Current responds to 
forward flow 

Rev 2> Current responds to 
reverse flow 

Secondary range as % of primary 
range 
Present output current, mA 

HART Variant only, see full 
manual 

Main Menu Submenus Description 

PULSE OUTPUT* 

Pls 6> Pls Fact 1> 

Pls Cutoff 2> 

Pls Max 3> 

Pls Hz 4> 

PIs Idle 5> 

PIs Size 6> 

Enter output pulses per flow 
volume unit 

How rate in % of primary range, 
below which pulse output and 
totalizer stop 

Maximum output freq. in Hz 

Frequency in Hz 

Pulse output in idle (oh) 

Enter pulse width in msec 
round up to nearest 10msec) 
0 = square wave 

TOTALIZER* 

Tot 7> Tot Unit 1> 

Tot Mult 2> 

Tot ClrEn 3> 

See Flow Unit 2> for parameters 

See Flow Mutt 3> for 
parameters 

Enables totalizer reset function 
from terminal, transmitter display 
or input contact 

ALARMS* 

Alm 8> Alm No1 1> 

Alm No2 2> 

Alm Trip 3> 

Any combination of alarms 
1 = Select 0 = Deselect 

Idle 1> Idle state 
En 2> 0 = Disabled 

1 = Enabled 
Fault 3> Measurement 

fault 
Fwd 4> Forward flow 
Rev 5> Reverse flow 
Cutoff 6> Pulse output 

cutoff 
Mtsnsr 7> Empty sensor 
Hi 8> High flow 
Lo 9> Low flow 
Anlg A> Analog output 

overrange 
Pis 8> Pulse output 

overrange 

Same parameters as No.1 
Factory default - Rev flow 
enabled, required for dual 
current option 

Hi 1> High flow trip- 
point, % range 

Lo 2> Low flow trip- 
point % range 

Hyst 3> Hysteresis 
Disp 4> Enables display 

of Hi and Lo 
Alarms 

Main Menu Submenus Description 

INPUT CONTACT* 

Input 9> Input Analg 1> 

Input Clr 2> 

Inpt Hld 3> 

Inpt Zero 4> 

Inpt Idle 5> 

Enter '1' to select. Active level 
selects second analog range 

Active level resets all totalizers 

Active level holds flowmeter 
flow value 

Active level selects downscale 
drive 

Enter inactive state of input 
contact 
1 = Hi normal, 0 = Lo normal 

EMPTY PIPE DETECTION** 

Mtsnsr A> Mtsnsr Trip 1> 

Mtsnsr mV 2> 

Enter empty pipe detector trip 
thresh fold 
Note. Set to zero for a 'slurry' 
MagMaster 
Measured indication used for 
empty pipe trip. When valve 
below 'trip' threshold then all 
outputs driven to zero 

SENSOR DATA AND CALIBRATION** 

Snsr B> Snsr No 1> 

Snsr Tag 2> 
Snsr Size 3> 
Snsr Vel 4> 
Snsr Fact 5> 

Serial number of sensor 
Tag number of sensor 
Calibrated bore (mm) 
Present velocity in sensor 
1>, 2>, 3>, 4> = calibration 
data. Same as on sensor data 
label 

SYSTEM TEST** 

Test C> Test Mode 1> 

# Test Flow 2> 

Test % 3> 
Test Hz 4> 
Test mA 5> 
Test Vel 6> 
Test Alm 7> 

If '1', transmitter is in test 
mode. Self-cancels after 
30min. if no entry made 

Present flow rate. In test mode, 
any value may be entered 
manually 

Flow rate in 95.# 

Output frequency in Hzt 
Output current in mA.$ 
Flow velocity in sensor 
Current active alarms# 
Clr = none 

Test Txv 8> Flow velocity, uncorrected for 
sensor calibration 

Calculated from Test Flow 2 

'Requires Level 1 access "Requires Level 2 access 

The maximum no. must not exceed 21000. The value entered 
may display with a small error, e.g. 1.900 may display as 1.899. 
1.900 is used in calculation 
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>43567 Ltr 

12.328Ltr/s 

4- C) 
tt 
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INTRODUCTION 
The MagmasterTM provides high-precision electromagnetic 
flow metering for conductive fluids of >5p.S/cm, in sizes of 
2.5 to 2200mm (0.1 to 86in). It has state-of-the-art accuracy, 
repeatability and rangeability. 

The MagMaster offers a choice of liners and electrodes, 
flange or wafer tubes, integral or remote electronics and an 
optional keypad display. 

Standard outputs include fully-programmable analog output 
(0 to 21mA), dual pulse (forward and reverse), dual alarm 
(flow rate, fault conditions, etc) and a RS232 connection. 
Optional outputs include dual analog and RS422/423. 

The MagMaster has been designed to eliminate traditional 
noisy signals in slurry applications. It has multiple self - 
monitoring and diagnostic functions , and a comprehensive 
test mode to test the system without interrrupting the 
process or power. 

SIMPLE READ AND RESET 

Magnetic 
Wand 

Icons 

Top line of display indicates flow totals, velocity, % of 
range and alarm status. Second line shows flow rate. 

Applying wand to the left icon steps the top line display 
through this sequence: 

Forward flow total 

Reverse flow total 

Net flow total 

Alm Alarms in sequence ('Alm Clr' 
when no alarms are activated) 

Vel Flow velocity 

% Flow rate as % of full scale range 

Applying wand to right icon resets the flow total 
displayed on the top line if parameter 73 (Tot Clr En) is 

enabled 

For keypad/display version, see separate Quick 
Reference Guide. 

CONFIGURATION 
1. Set up serial 

communications' on 
terminal or PC 

2. For PC use a laplink/null 
modem cable. 
A cable is available from 
ABB Ltd. 

3. Connect terminal cable 
to transmitter's 
D-connector as shown 

4. Press RETURN 
or equivalent (ENTER, 
EXE, etc). 

4 4 

*Serial communications setup 
Baud rate 4800 
Data bits 8 

Stop bits 1 

Parity None 

Handshake None 

RELATIONSHIP OF MENUS 

Main Menu 
Startup 

Read 1> 

Disp 2> 

Login 3> 

Submenus 

Read 1-7, Q 

Disp 1, 2, Q 

Login 1-3, Q 

Row 4> HFlow 1-8, Q 

Anlg 5> 

Flow 2 1-5, Q 

Row 3 1-6 Q 

Flow 4 1-5 Q 

AnIg 1-5, Q 

Row 6 1, 2, Q 

Pls 6> I IPIs 1-6, Q 

Tot 7> 
I 

Tot 1-3, 

Anlg 3 1, 2, 

Tot 1 1-5, 0 

Alm 8> -Alm 1-3, Q 

Inpt 9> 

Mtsnsr A> 

Snsr B> 

Test C> 

Quit Q> 

Exit 

Tot 2 1-6, 0 

Inpt 1-5, 0 

Mtsnsr 1, 2, Q 

Snsr 1-5, Q 

Alm 1 1-9, A, B, 

Alm 2 1-9, A, B, 0 

Alm 3 1-4, 

Test 1-8, 

Snsr 5 1-4, 0 

SECURITY ACCESS 
Any of three security levels can be selected. In Levels 0 and 1, 

the operator is restricted to certain menus as listed below. In 

Level 2, the operator has full access to all menus and can change 
passwords. 

1> Read flow parameters, etc. -- 
2> Set display options 
3> Security access, passwords - 

- Level 0 

4> Set flow parameters 
5> Analog output 
6> Pulse output 
7> Set totalizer parameters 
8> Alarm operation 
9> Input contact 

A> Empty pipe detection 
B> Sensor data and calibration 
C> Test operation 

- Level 1 

- Level 2 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 412 of 729



Quick Reference Guide 

MagMasterTM 
Electromagnetic 

Flowmeters 

Keypad Version 

IM/MM-QRG Issue 2 07.04 

CONTROLS AND DISPLAY 

ABS Kent.TaMor MagMwrer 

32.5 
Ctris 

>42315 

1 I 

Membrane 
Switches 

Upper 
Display 

Lower 
Display 

Resets totaliser, if parameter 
'Tot Clr En' is enabled 

Controls and Display 

Upper display gives continual update of flow rate in 

selected units. 

By pressing the key, the lower display steps through 
the following sequence: 

> Forward flow total value. 
Reverse flow total value 
Net flow total value 

Alm Active alarms - Any alarms are displayed 
sequentially if more than one alarm is present. 
'Alm Clr' is displayed when no alarms are present. 

Vel Flow Velocity 
% of Flow Range. 

Pressing the 'key resets the flow total displayed on the 

upper display, if parameter 'Tot Clr En' is enabled. 

Pressing the key accesses the Login Parameter 
where it is necessary to enter a security code before any 
other parameters can be accessed - see SECURITY 
ACCESS. 

A ID ID PUPIP 
ABB Limited 
Oldends Lane, Stonehouse, Gloucestershire, GL10 3TA, UK 
Tel: +44 (0)1453 826661, Fax: +44 (0)1453 829671 
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ALARMS (CONTD.) 
PARAMETER 
Alarm No2 Idle 

Alarm No2 Pis 

PARAMETER 
Alarm trip Hi 

Alarm Trip Lo 

AIm Trip Hyst 

Alm Trip Disp 

DESCRIPTION 
Identical to, but independent of 
Alarm No1 above. 
Alarm occurs for Pulse Output 
over range. 

DESCRIPTION 
High flow alarm trip point as % of 
range. 
Low flow alarm trip point as % of 
range. 
Enter hysteresis for alarms as % of 
range. 
Set to '1' if Hi/Lo Alarms are to be 

displayed. 

INPUT CONTACT 

PARAMETER 
Inpt 

lnpt Idle 

DESCRIPTION 
Set up external logic input function: 
'Zero' sets flowrate output to zero. 
'Hld' holds flowmeter output value. 
'Clr' resets all totalizers. 
'An Ig' selects An Ig No2 Range. 
Enter inactive state of input contact: 
'1' for Hi normal 
'0' for Lo normal. 

EMPTY PIPE DETECTION 
PARAMETER 
Mtsnsr Trip 

} Mtsnsr mV 

DESCRIPTION 
Set empty pipe detector trip 
threshold. 
Measured value related to fluid 
conductivity. 

SENSOR CALIBRATION 
PARAMETER DESCRIPTION 
Snsr No Serial No. (Up to 13 characters) 
Snsr Tag 

} 

Tag No. (If required). 
Snsr Size Sensor calibrated bore (mm). 
Snsr Vel Display of present velocity. 
Snsr Fact 1 

Snsr Fact 2 Sensor calibration data - 
41Snsr Fact 3 should agree with sensor data label 

Snsr Fact 4 

TEST MODE 
PARAMETER 
Test Mode 
Test Flow 

Test 
Test Hz 
Test mA 
Test Vel 
Test AIm 

Test Txv 

DESCRIPTION 
Set to '1' to enable. 
Displays present flowrate. 
If in 'Test Mode', any value may be 
entered manually. 
Flowrate as a percentage 
Output Frequency 
Output Current 
Flow Velocity in sensor 
Shows present active alarms 
sequentially. ('Clr' indicates no 
alarms are active). 0 
Live flow velocity (uncorrected for 

sensor calibration). 

DISPLAY RESOLUTION 
PARAMETER DESCRIPTION 
Disp Res Enter number of decimal places 

required on flow display (0 to 5). 
Disp Mode Serial Communication display 

mode (Read Only) - attempts to 
edit this parameter result in display 
of 'Keypad Version No.' with 
eventual return to normal 
operation. 

SECURITY PASSWORD 

Caution. Access is NOT possible without the correct 
password. 'Lost' passwords can ONLY be reset by the 
Service Engineer. 

Login Key 1 

Login Key 2 

Set Level 1 security password. 
Set Level 2 security password. 

# The maximum which can be entered must not exceed 
21000. The value entered may be displayed with a small 
error in the decimal digits e.g. 1.900 may be displayed as 
1.899. This is a display characteristic and the value 1.900 
will be used by the MagMaster. 

§ Select both parameters for bidirectional operation (e.g. 
when dual current output is fitted). If both are zero, then lour 

is always 0%. 

On performing a Rapid Reset/Escape to return to 

'Operation' level, 'Test Mode' is automatically cancelled. 

0 If the sensor is empty or disconnected, the alarms 
' Mtsnsr' and 'Coil' will be displayed as appropriate. 
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MENU LAYOUT ...MENU LAYOUT 

Press 

moves 

Press moves 

Return to 'Flow Rng' Page 

Flow Rng Anlg Fsd Pls Fact Tot Unit Alm No1 Idle Alm No2 Idle Alm Trip Hi Inpt Mtsnsr Trip Snsr No Test Mode Disp Res Login Key 1 

Flow Unit Anlg Zero Pls Cutoff Tot Mu It Alm Not En Alm No2 En Alm Trip Lo lnpt Idle Mtsnsr my Snsr Tag Test Flow Disp Mode Login Key 2 

Flow Mu It Anlg No2 Pls Max Tot ClrEn Alm Not Fault Alm No2 Fault Alm Trip Hyst Snsr Size Test % 

Flow Time Anlg mA Pls Hz Alm Nol Fwd Alm No2 Fwd Alm Trip Disp Snsr Vel Test Hz 
Flow Rspns Anlg Dir Fwd Pls Idle Alm No1 Rev Alm No2 Rev 

Key 

Snsr Fact 1 Test mA 
Flow % Anlg Dir Rev Pls Size Alm Not Cutoff Alm No2 Cutoff Snsr Fact 2 Test Vel 

Flow Probe Ins Alm Not Mtsnsr Alm No2 Mtsnsr Snsr Fact 3 Test Alm 
Flow Probe Prf Alm Not Hi Alm No2 Hi Snsr Fact 4 Test Txv 
Flow Cutoff I Alm Not Lo Alm No2 Lo 

Security Level 1 

Security Level 2 

Alm No1 Anlg Alm No2 Anlg 

r Alm Not Pls Alm No2 Pls 

CONTROLS AND DISPLAY SECURITY ACCESS 

A - Advancing to 

Advance to 

Page 1 next page 

Next Page 

Page 2 

C - 

D - 

Adjusting and Storing a Parameter Value Two security code levels, 1 and 2, are available, and are 

each accessed with a five digit number. 
Parameter Value 

or unit 
} Adjust 

Parameter 1 
User Code Level 1 default number is 10760. Parameter 1 

Parameter 2 
Or 

Parameter 2 
Parameter 3 Advance to next digit Engineer Code Level 2 default number is 56360. 

Parameter 4 

Parameter 5 
New value is Parameters accessible by the two levels are shown 0 automatically stored 

Parameter 6 above. 

Selecting and Storing a Parameter Choice At the flashing cursor on the first digit of the Login code 

B - Moving Between Parameters 

Parameter 1 

fi Advance to 
next parameter 

Parameter 2 
Parameter 3 

Parameter 4 

0 

Parameter X 

U 

} Select 

New value is 

automatically stored 

Depressing this switch for 5 seconds and then releasing 
it will exit the menu system and return to normal operating 
mode. 

number, press either j or j !membrane switches to 

reach the required digit. 

To set this digit and pass to the next digit, depress the 

switch. Continue until all digits have been set, and 
depress the j fJ I switch to enter the complete code. 

If an incorrect value is entered, access to subsequent 
programming pages is prevented and the display reverts 
to the Operating Page. 
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PARAMETER CHANGES 
When a parameter is selected, which holds one or more 
variable units e.g. 'Flow Unit' parameter which can be 
Liters, Cubic meters, Gallons etc., proceed as follows to 
change the units: ('Flow Rng' selected). 

Flow Rng 

5.00000 

Iol 

Flow Unit 
m^3/Hr 

'Flow Unit' selected 

Press lor [ I switch to change the units. 

1 
Note. The existing units will flash at the first 
depression of the or I switch, and further 
switch depressions will change the type of units 
displayed. 

Depressing the u I switch will now enter the newly 
selected units. 
This type of action is similar for all variable units. 
Where numerical values are to be changed, initial 
depression of the Or ) switches cause the first of 
five digits to be highlighted by a flashing cursor. Change 
the value with the I and . I switches, the particular 
digit with the switch, and enter the final selection with 
the I switch. 

PROGRAMMING 

The correct security level MUST be selected - see 
SECURITY ACCESS. 

Select the parameter to read the value, or to change it as 
necessary. All 'live' data displayed is updated each 
second. 

Use the 

Use the 

The 

The 

- I 

u I 

(U) 

key to move between pages. 

key to move between parameters. 

and! keys change displayed values and units. 

key will accept the chosen value or unit. 

FLOW MEASUREMENT 
PARAMETER 
Flow Range 

Flow Unit 

Flow Mult 

Flow Time 

Flow Resp 

Flow % 
Flow Probe Ins 
Flow Probe Prf 

1Flow Cutoff 

DESCRIPTION 
Enter main full scale (100%) flow 
range (Upper Range Value) in 

selected flow units. # 

Select Units as required. 
Ltr (Liters) 
mA3 (Cubic Meters) 
IGaI (Imp Gals) 
UGaI (U.S. Gals) 
ftA3 (Cubic Feet) 
Select multiplier as required. 
m (0.001) 
c (0.01) 
x1 (1) 
h (100) 
k (1000) 
M (1000000) 
Select time units as required. 
s (Second) 
Min (Minute) 
Hr (Hour) 
Dy (Day) 
Wk (Week) 
Nominal Time Constant for output. 
Enter Display Setting from table 
below for time constant required. 

Display Setting Seconds 
2 

3 3 
4 4 
5 8 
6 15 
7 30 
8 60 
9 120 

Present flow as % of range. 
Probe Insertion Factor. 
Probe Profile Factor 
Flow velocity in mm/sec. below 
which flow set to 0. 

ANALOG OUTPUT 
PARAMETER DESCRIPTION 
Anlg Fsd Enter output current in mA for 100% 

flow (0 s FSD s 21) 

Anlg Zero Enter output current in mA for 0% 
flow (0 s ZERO s 21) 

Anlg No2 Full scale flow range for 2nd analog 
range, as % of main flow range. 

Anlg mA Present output current (mA) 
Anlg Dir Fwd Output responds to forward 

flow if set to '1'. § 

Anlg Dir Rev Output responds to reverse 
flow if set to '1'. § 1_9] 

OUTPUT PULSE 
PARAMETER 
Pls Fact 

PIs Cutoff 

PIs Max 
PIs Hz 

PIs Idle 

Pis Size 

DESCRIPTION 
Enter required output pulses per 
flow volume unit.# 
Flow rate (%) below which pulse 
output and totaliser cease to operate. 
Maximum output frequency in Hz. 
Display of present output frequency in 
Hz (live value). 
Idle state for Pulse Output with no 
output pulse (e.g. at zero flow). 

0 = Low (output transistor ON) 
1 = High (output transistor OFF) 

Enter output pulse width in msecs. 
(Value will be rounded up to nearest 
10ms). Set to '0' for square wave 
output. 

TOTALIZER 

PARAMETER 
Tot Unit 
Tot Mult 
Tot ClrEn 

DESCRIPTION 
Select totaliser measurement units. 
Select multiplier units required. 
Enter '1' to enable totaliser reset 
function to be used from front panel. 

ALARMS 
PARAMETER 
Alarm No1 Idle 

Alm No1 En 

Alm No1 Fault 
Alm No1 Fwd 
AIm Not Rev 
Alm Not Cutoff 

Alm No1 Mtsnsr 
Alm No1 Hi 
AIm Not Lo 
Alm No1 Anlg 

Alm No1 PIs 

DESCRIPTION 
Idle state for alarm output. 
With no alarm active: 

0 = Low (0/P transistor ON) 
1 = High (0/P transistor OFF) 
0 = Alarm output disabled (set to 

idle state). 
1 = Alarm output enabled. 

Alarm occurs for System fault. 
Alarm occurs for forward flow. 
Alarm occurs for reverse flow. 
Alarm occurs for Pulse Output 
Cutoff. 
Alarm occurs for empty sensor. 
Alarm occurs for Flow a 'Alm Trip Hi'. 
Alarm occurs for Flow s 'Alm Trip Lo'. 
Alarm occurs for Analogue Output 
over range. 
Alarm occurs for Pulse Output over 
range. 
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'T 

Polyurethane 
Resin/Hardener, 

Material Safety Data 
Sheet 

Part Number: 
0218492 
0218498 
0218499 
0218902 

di IP II PUP IP 
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ABB 

The Company 

We are an established world force in the design and manufacture of 
instrumentation for industrial process control, flow measurement, gas and liquid 
analysis and environmental applications. 

As a part of ABB, a world leader in process automation technology, we offer 
customers application expertise, service and support worldwide. 
We are committed to teamwork, high quality manufacturing, advanced technology 
and unrivalled service and support. 

The quality, accuracy and performance of the Company's products result from 
over 100 years experience, combined with a continuous program of innovative 
design and development to incorporate the latest technology. 

The UKAS Calibration Laboratory No. 0255 is just one of the ten flow calibration 
plants operated by the Company and is indicative of our dedication to quality and 
accuracy. 

EN ISO 9001:2000 
a 

Cert. No. 05907 

EN 29001 (ISO 9001) 

R1A'A 

Lenno, Italy - Cert. No. 9/90A 

Stonehouse, U.K. 

ct) 

azsa 

Health and Safety 
To ensure that our products are safe and without risk to health, the following points must be noted: 

1. The relevant sections of these instructions must be read carefully before proceeding. 

2. Warning labels on containers and packages must be observed. 

3. Installation, operation, maintenance and servicing must only be carried out by Suitably trained personnel and in 

accordance with the information given. 

4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating in conditions 
of high pressure and/or temperature. 

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. Normal safe 
handling procedures must be used. 

6. When disposing of chemicals ensure that no two chemicals are mixed. 

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data sheets (where 
applicable) may be obtained from the Company address on the back cover, together with servicing and spares information. 
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I 

1. IDENTIFICATION OF THE 
SUBSTANCE/PREPARATION 

Product name RL227R/NC 

2. COMPOSITION/INFORMATION ON 
INGREDIENTS 

Hazardous components 
Oxazolidine 1-10% 
CAS: 165101-57-5 
Xi;R43 

3. HAZARDS IDENTIFICATION 

Main hazards May cause sensitisation by 
skin contact. 

4. FIRST AID MEASURES 

Skin contact Wash off immediately with 
soap and plenty of water. If skin irritation 
persists, call a physician. 
Eye contact Rinse thoroughly with plenty 
of water for at least 15 minutes and consult 
a physician. 
Inhalation Move to fresh air in case of 
accidental inhalation of vapours. Consult a 
physician after significant exposure. 
Ingestion Do not induce vomiting. If 

swallowed, seek medical advice 
immediately and show this container or 
label. 
General advice If you feel unwell, seek 
medical advice (show the label where 
possible). 

5. FIRE-FIGHTING MEASURES 

Suitable extinguishing media water spray 
mist or foam. carbon dioxide (CO2) dry 
chemical foam 
Specific hazards Fire may cause a 
flammable vapour that is heavier than air to 
evolve. 
Special protective equipment for fire- 
fighters In the event of fire, wear self 
contained breathing apparatus. 

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions Contaminated 
surfaces will be extremely slippery. 
Evacuate personnel to safe areas. Ensure 
adequate ventilation. Use personal 
protective equipment. 
Environmental Precautions Avoid subsoil 
penetration. Do not allow material to 

2 

contaminate ground water system. Prevent 
product from entering drains. Do not 
contaminate surface water. 
Methods for cleaning up Soak up with 
inert absorbent material (e.g. sand, silica 
gel, acid binder, universal binder, 
sawdust). Clean-up methods - small 
spillage Clean with detergents. Avoid 
solvents. 

7. HANDLING AND STORAGE 

Handling Avoid contact with skin and eyes. 
Handle and open container with care. 
When using do not smoke. Wear personal 
protective equipment. Keep away from 
open flames, hot surfaces and sources of 
ignition. 
Storage Keep container tightly closed in a 
dry and well-ventilated place. Keep at 
temperatures between 15 and 25°C. Keep 
away from direct sunlight. 

8. EXPOSURE CONTROLS / PERSONAL 
PROTECTION 

Engineering measures to reduce 
exposure Ensure adequate ventilation, 
especially in confined areas. 
Respiratory protection In case of 
insufficient ventilation wear suitable 
respiratory equipment. 
Hand protection solvent-resistant gloves 
Eye protection Tightly fitting safety 
goggles face-shield safety glasses with 
side-shields 
Skin and body protection Avoid contact 
with skin, eyes and clothing. rubber or 
plastic apron 

9. PHYSICAL AND CHEMICAL 
PROPERTIES 

Description liquid 
Colour colourless 
Odour slight 

10. STABILITY AND REACTIVITY 

Stability Stable at normal conditions 
Conditions to avoid Heat, flames and 
sparks. 
Materials to avoid strong acids and 
oxidizing agents strong bases 
Hazardous decomposition products 
carbon monoxide carbon oxides 
Incomplete combustion may produce small 
amounts of butadiene. 
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11. TOXICOLOGICAL INFORMATION 

Acute toxicity This product has no known 
adverse effect on human health. 
Primary irritation May cause skin irritation 
in susceptible persons. 
Sensitisation May cause sensitisation of 
susceptible persons. 
Repeated or prolonged exposure 
Prolonged skin contact may cause skin 
irritation and/or dermatitis. 

12. ECOLOGICAL INFORMATION 

Ecotoxicity No data is available on the 
product itself. 
Further information: This product has no 
known eco-toxicological effects. 

13. DISPOSAL CONSIDERATIONS 

General Information Dispose of in 
accordance with local regulations 

14. TRANSPORT INFORMATION 

ADR/RID Proper shipping Name NOT 
CLASSIFIED AS HAZARDOUS FOR 
TRANSPORT 
IMO Marine pollutant. 
IATA-DGR 

15. REGULATORY INFORMATION 

Symbol(s): Xi; 

xl 
R -phrase(s) 
R43 - May cause sensitisation by skin 
contact. 
S -phrase(s) 
S24 - Avoid contact with skin. 
S37 - Wear suitable gloves. 

16. OTHER INFORMATION 

Text of R phrases mentioned in Section 
2 

R43 - May cause sensitisation by skin 
contact. 
Other information IT SHOULD BE 
NOTED THAT THIS PRODUCT IS 
INTENDED FOR USE WITH A 
HARDENER DESIGNATED BY ROBNOR 
RESINS. THE CORRESPONDING 
SAFETY DATA FOR THAT HARDENER 
MUST BE STUDIED ALONG WITH THE 
DATA ON THIS SHEET PRIOR TO USE. 
USING HARDENERS WHICH HAVE NOT 
BEEN SUPPLIED AND/OR 
RECOMMENDED BY ROBNOR RESINS 
FOR USE WITH THIS PRODUCT IS 

POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

SAFETY DATA SHEET 

1. IDENTIFICATION OF THE 
SUBSTANCE/PREPARATION 

Product name HL227R/NC 

2. COMPOSITION/INFORMATION ON 
INGREDIENTS 

Hazardous components 
DIPHENYLMETHANEDIISOCYANATE, 
ISOMERS & HOMOLOGUES 30-40% 
CAS: 009016-87-9 
Xn;R20 Xi;R36 Xi;R37 Xi;R38 Xn;R42 
Xi;R43 

3. HAZARDS IDENTIFICATION 

Main hazards Harmful by inhalation. 
Irritating to eyes, respiratory system and 
skin. May cause sensitisation by inhalation 
and skin contact. 

4. FIRST AID MEASURES 

Skin contact Wash off immediately with 
soap and plenty of water removing all 
contaminated clothes and shoes. If skin 
irritation persists, call a physician. 
Eye contact Rinse thoroughly with plenty 
of water for at least 15 minutes and consult 
a physician. 
Inhalation Move to fresh air. Consult a 
physician after significant exposure. 
Ingestion If swallowed, seek medical 
advice immediately and show this container 
or label. Drink plenty of water. Do not 
induce vomiting without medical advice. 
Never give anything by mouth to an 
unconscious person. 
General advice In the case of accident or 
if you feel unwell, seek medical advice 
immediately (show the label where 
possible). 

5. FIRE-FIGHTING MEASURES 

Suitable extinguishing media dry 
chemical dry powder dry sand alcohol- 
resistant foam carbon dioxide (CO2) 
Extinguishing media which must not be 
used for safety reasons high volume water 
jet 
Specific hazards Fire may cause highly 
toxic or corrosive fumes to evolve. 
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Special protective equipment for fire- 
fighters In the event of fire, wear self 
contained breathing apparatus. 

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions Use personal 
protective equipment. Evacuate personnel 
to safe areas. Ensure adequate ventilation. 
Contaminated surfaces will be extremely 
slippery. 
Environmental precautions Avoid subsoil 
penetration. Do not allow material to 
contaminate ground water system. Prevent 
product from entering drains. Prevent 
further leakage or spillage. Do not 
contaminate surface water. 
Methods for cleaning up Soak up with 
inert absorbent material (e.g. sand, silica 
gel, acid binder, universal binder, sawdust). 

7. HANDLING AND STORAGE 

Handling Avoid contact with skin and eyes. 
Do not breathe vapours or spray mist. Do 
not smoke. Handle and open container with 
care. Keep away from open flames, hot 
surfaces and sources of ignition. Provide 
sufficient air exchange and/or exhaust in 
work rooms. Wear personal protective 
equipment. Take precautionary measures 
against static discharges. 
Storage Keep at temperatures between 15 
and 25°C. Keep container tightly closed in 

a dry and well-ventilated place. Do not 
store near acids. 

8. EXPOSURE CONTROLS / PERSONAL 
PROTECTION 

Engineering measures to reduce 
exposure Ensure adequate ventilation, 
especially in confined areas. 
Respiratory protection suitable 
respiratory equipment: 
Hand protection rubber or plastic gloves 
Eye protection face-shield safety glasses 
with side-shields Tightly fitting safety 
goggles 
Skin and body protection Avoid contact 
with skin, eyes and clothing. Handle in 

accordance with good industrial hygiene 
and safety practice. Remove and wash 
contaminated clothing before re-use. 
rubber or plastic apron 

9. PHYSICAL AND CHEMICAL 
PROPERTIES 

Description liquid 
Colour amber 
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Odour slight 

10. STABILITY AND REACTIVITY 

Stability Stable at normal conditions 
Conditions to avoid Heat, flames and 
sparks. 
Materials to avoid acids oxidizing agents 
Incompatible with acids and bases. Keep 
away from oxidising agents, strongly 
alkaline and strongly acid materials in order 
to avoid exothermic reactions. 
Hazardous decomposition products 
carbon monoxide carbon oxides 
isocyanides ammonia hydrogen cyanide 
(hydrocyanic acid) nitrogen oxides (NOx) 

11. TOXICOLOGICAL INFORMATION 

Acute toxicity Harmful by inhalation, in 
contact with skin and if swallowed. Persons 
allergic to isocyanates, and particularly 
those suffering from asthma or other 
respiratory conditions, should not work with 
isocyanates. Chronic inhalation causes 
tiredness, headache and rhinitis. cough 
Primary irritation Irritating to respiratory 
system and skin. The product causes 
irritation of eyes, skin and mucous 
membranes. Causes burns. 
Sensitisation May cause sensitisation by 
inhalation and skin contact. Causes 
sensitisation. 
Repeated or prolonged exposure 
Repeated or prolonged contact causes 
sensitisation, asthma and eczemas. 

12. ECOLOGICAL INFORMATION 

Persistence I degradability Not inherently 
biodegradable. 

13. DISPOSAL CONSIDERATIONS 

General Information Can be incinerated, 
when in compliance with local regulations. 
Dispose of in accordance with 
local regulations 

14. TRANSPORT INFORMATION 

ADR/RID Proper shipping Name NOT 
CLASSIFIED AS HAZARDOUS FOR 
TRANSPORT 
IMO Marine pollutant. 
IATA -DGR 

15. REGULATORY INFORMATION 

Symbol(s): Xn; 
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R -phrase(s) 
R20 - Harmful by inhalation. 
R36/37/38 - Irritating to eyes, respiratory 
system and skin. 
R42/43 - May cause sensitisation by 
inhalation and skin contact. 
S -phrase(s) 
S23 Do not breathe 
gas/fumes/vapour/spray. 
S24 - Avoid contact with skin. 
S37 - Wear suitable gloves. 
S63 - In case of accident by inhalation: 
remove casualty to fresh air and keep at 
rest. 

16. OTHER INFORMATION 

Text of R phrases mentioned in Section 
2 

R20 - Harmful by inhalation. 
R36 - Irritating to eyes. 
R37 - Irritating to respiratory system. 
R38 - Irritating to skin. 
R42 - May cause sensitisation by 
inhalation. 
R43 - May cause sensitisation by skin 
contact. 
Other information IT SHOULD BE 
NOTED THAT THIS PRODUCT IS 
INTENDED FOR USE WITH A RESIN 
DESIGNATED BY ROBNOR RESINS. 
THE CORRESPONDING SAFETY DATA 
FOR THAT RESIN MUST BE STUDIED 
ALONG WITH THE DATA ON THIS 
SHEET PRIOR TO USE. USING RESINS 
WHICH HAVE NOT BEEN SUPPLIED 
AND/OR RECOMMENDED BY ROBNOR 
RESINS FOR USE WITH THIS PRODUCT 
IS POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

Safety instructions and operating procedures for 
specified tasks must be written, communicated 
and enforced. These will include: 
**Provision of hazard information and training of 
personnel based on operating procedures and 
safety data sheets, together with instructions on 
how to avoid exposure. 
**Assessment of the risk of exposure and contact 
after all reasonable practical steps have been 
taken to avoid exposure, selection of suitable 
personal protective equipment and 
implementation of an appropriate programme. 
"Provision of facilities for washing, storage of 
clothing and skin care and promotion of their use. 
"Close supervision to identify failure in the 
performance of process controls or in following 
operating instructions, the occurrence of irritation 
and inadequate use of personal protective 
equipment. Assessment should also be made of 

the need for industrial personal hygiene and 
medical surveillance, and provision of appropriate 
services. 
Occupational dermatitis contracted during 
exposure to resin systems is a reportable disease 
under Schedule 3 of the RIDDOR regulations 
(UK). Form F2508A available from the HSE 
should be used for such notification. 
It is a statutory requirement that Medical 
Supervision is carried out when using products 
which can cause an identifiable disease, there is 
reasonable likelihood that the disease may occur 
under the particular conditions of work and there 
are valid techniques for detecting indications of 
the disease. 
The Safety Data Sheet was compiled using 
information gathered concerning its individual 
components. No synergistic effects are known to 

us but we cannot exclude the existence of such 
effects. 
If this product is to be machined in any way then 
the toxicological information in Section 11 and the 
information conceming respiratory protection in 

Section 8 should be noted. 
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1. STOFF-/ZUBEREITUNGS 

Produktname RL227R/NC 

2. ZUSAMMENSETZUNG/ANGABEN ZU 
BESTANDTEILEN 

Gefahrliche Inhaltsstoffe 
Oxazolidine 1-10% 
CAS: 165101-57-5 
Xi;R43 

3. MOGLICHE GEFAHREN 

Hauptgefahren Sensibilisierung durch 
Hautkontakt moglich. 

4. ERSTE-HILFE-MASSNAHMEN 

Hautkontakt Sofort mit Seife und viel 
Wasser abwaschen. Bei andauernder 
Hautreizung einen Arzt benachrichtigen. 
AugenkontaktMindestens 15 Minuten mit 
viel Wasser grundlich ausspOlen und Arzt 
konsultieren. 
Einatmen Nach Einatmen der Dampfe im 
UnglOcksfall an die frische Luft gehen. 
Nach schwerwiegender Einwirkung Arzt 
hinzuziehen. 
Verschlucken Kein Erbrechen 
herbeiftihren. Bei Verschlucken sofort 
arztlichen Rat einholen und Verpackung 
oder Etikett vorzeigen. 
Allgemeine Hinweise Bei Unwohlsein 
arztlichen Rat einholen (wenn moglich 
dieses Etikett vorzeigen). 

5. MASSNAHMEN ZUR 
BRANDBEKAMPFUNG 

Geeignete Loschmittel Wassernebel oder 
Schaum. Kohlendioxid (CO2) 
Trockenloschmittel Schaum 
Besondere Gefahren Im Brandfall kann a 

flammable vapour that is heavier than air 
freigesetzt werden. 
Besondere SchutzausrOstung bei der 
Brandbekampfung 
Im Brandfall umluftunabhangiges 
Atemschutzgerat tragen. 

6. MASSNAHMEN BEI 
UNBEABSICHTIGTER FREISETZUNG 

Personenbezogene 
Vorsichtsmallnahmen Verunreinigte 
Flachen werden ausserst rutschig. 
Personen in Sicherheit bringen. Fur 
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angemessene LOftung sorgen. Personliche 
Schutzausrustung verwenden. 
UmweltschutzmaBnahmen Eindringen in 
den Untergrund vermeiden. Verunreinigung 
des Grundwassers durch das Material 
vermeiden. Vorsorge treffen, dag das 
Produkt nicht in die Kanalisation gelangt. 
Oberflachenwasser nicht verunreinigen. 
Verfahren zur Reinigung Mit 
fliisigkeitsbindendem Material aufnehmen 
(z. B. Sand, Silikagel, Saurebindemittel, 
Universalbindemittel, Sagemehl). 
Reinigungsmethoden - kleine Mengen an 
verschuttetem Material Mit Detergentien 
reinigen. Lasemittel vermeiden. 

7. HANDHABUNG UND LAGERUNG 

Handhabung Beruhrung mit den Augen 
und der Haut vermeiden. Behalter 
vorsichtig &filen und handhaben. Bei der 
Arbeit nicht rauchen. PersOnliche 
Schutzausnistung tragen. Von offenen 
Flammen, heigen Oberflachen und 
andquellen fernhalten. 
Lagerung Behalter dicht verschlossen an 
einem trockenen, gut belufteten Ort 
aufbewahren. Bei Temperaturen zwischen 
15°C und 25°C aufbewahren. Vor direkter 
Sonneneinstrahlung 
schtlizen. 

8. EXPOSITIONSBEGRENZUNG UND 
PERSONLICHE SCHUTZAUSRUSTUNG 

Technische Schutzmallnahmen FOr 

ausreichende Beltiftung sorgen, besonders 
in geschlossenen Raumen. 
Atemschutz Bei unzureichender Beftiftung 
Atemschutzgerat anlegen. 
Handschutz losemittelbestandige 
Handschuhe 
Augenschutz dicht schliegende 
Schutzbrille Schutzschild Schutzbrille mit 
Seitenschutz 
Haut- und Korperschutz Kontakt mit 
Haut, Augen und Kleidung vermeiden. 
Gummi- oder Plastikschtirze 

9. PHYSIKALISCHE UND CHEMISCHE 
EIGENSCHAFTEN 

Beschreibung flussig 
Farbe farblos 
Geruch leicht 

10. STABILITAT UND REAKTIVITAT 

Stabilitat Stabil unter normalen 
Bedingungen. 
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Zu vermeidende Bedingungen 
Hitze,Flammen und Funken. 
Zu vermeidende Stoffe starke Sauren und 
Oxidationsmittel starke Basen 
Gefahrliche Zersetzungsprodukte 
Kohlenmonoxid Kohlenstoffoxide Bei 
unvollstandiger Verbrennung kOnnen kleine 
Mengen von butadiene abgegeben werden. 

11. ANGABEN ZUR TOXIKOLOGIE 

Akute Toxizitat Von diesem Produkt sind 
keine gesundheitsschOdlichen Wirkungen 
bekannt. 
Primare Reizwirkung Kann bei 
empfindlichen Personen Hautreizungen 
verursachen. 
Sensibilisierung Kann bei empfindlichen 
Personen Sensibilisierung bewirken. 
Wiederholte oder andauernde 
Einwirkung Langandauernder Hautkontakt 
kann Hautreizungen und/oder Dermatitis 
verursachen. 

12. ANGABEN ZUR OKOLOGIE 

Okotoxische Wirkungen Fur das Produkt 
selbst sind keine Daten vorhanden. 
Weitere Angaben: Von diesem Produkt 
sind keine okotoxikologischen Wirkungen 
bekannt. 

13. HINWEISE ZUR ENTSORGUNG 

Allgemeine Angaben Unter Beachtung 
der ortlichen behOrdlichen Bestimmungen 
beseitigen. 

14. ANGABEN ZUM TRANSPORT 

ADR/RID Richtige techn. Name NOT 
CLASSIFIED AS HAZARDOUS FOR 
TRANSPORT 
IMO Marine pollutant . 

IATA-DGR 

15. VORSCHRIFTEN 

Symbol(e): Xi; 

R-Satze 
R43 - Sensibilisierung durch Hautkontakt 
moglich. 
S-Satze 
S24 - Beruhrung mit der Haut vermeiden. 
S37 - Geeignete Schutzhandschuhe 
tragen. 

16. SONSTIGE ANGABEN 

Wortlaut der R-Satze unter Abschnitt 2 

R43 - Sensibilisierung durch Hautkontakt 
moglich. 
Sonstige Angaben IT SHOULD BE 
NOTED THAT THIS PRODUCT IS 
INTENDED FOR USE WITH A 
HARDENER DESIGNATED BY ROBNOR 
RESINS. THE CORRESPONDING 
SAFETY DATA FOR THAT HARDENER 
MUST BE STUDIED ALONG WITH THE 
DATA ON THIS SHEET PRIOR TO USE. 
USING HARDENERS WHICH HAVE NOT 
BEEN SUPPLIED AND/OR 
RECOMMENDED BY ROBNOR RESINS 
FOR USE WITH THIS PRODUCT IS 
POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

SICHERHEITSDATENBLATT 

1. STOFF-/ZUBEREITUNGS 

Produktname HL227R/NC 

2. ZUSAMMENSETZUNG/ANGABEN ZU 
BESTANDTEILEN 

Gefahrliche Inhaltsstoffe 
DIPHENYLMETHANEDIISOCYANATE, 
ISOMERS & HOMOLOGUES 30-40% 
CAS: 009016-87-9 
Xn;R20 Xi;R36 Xi;R37 Xi;R38 Xn;R42 
Xi;R43 

3. MOGLICHE GEFAHREN 

Hauptgefahren Gesundheitsschadlich 
beim Einatmen. Reizt die Augen, die 
Atmungsorgane und die Haut. 
Sensibilisierung durch Einatmen und 
Hautkontakt moglich. 

4. ERSTE-HILFE-MASSNAHMEN 

Hautkontakt Sofort mit Seife und viel 
Wasser abwaschen. Beschmutzte Kleidung 
und Schuhe ausziehen. Bei andauernder 
Hautreizung einen Arzt benachrichtigen. 
Augenkontakt Mindestens 15 Minuten mit 
viel Wasser grundlich ausspOlen und Arzt 
konsultieren. 
Einatmen An die frische Luft gehen. Nach 
schwerwiegender Einwirkung Arzt 
hinzuziehen. 
Verschlucken Bei Verschlucken sofort 
arztlichen Rat einholen und Verpackung 
oder Etikett vorzeigen. Viel 
Wasser trinken. Erbrechen nicht ohne 
arztliche Anweisung herbeifuhren. Nie 
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einer ohnmachtigen Person etwas durch 
den Mund einflogen. 
Allgemeine Hinweise Bei Unfall oder 
Unwohlsein sofort Arzt zuziehen (wenn 
moglich dieses Etikett vorzeigen). 

5. MASSNAHMEN ZUR 
BRANDBEKAMPFUNG 

Geeignete Liischmittel 
Trockenlaschmittel Trockenpulver 
Trockensand alkoholbestandiger Schaum 
Kohlendioxid (CO2) 
Aus Sicherheitsgrunden ungeeignete 
Loschmittel Wasservollstrahl 
Besondere Gefahren Im Brandfall kann 
highly toxic or corrosive fumes freigesetzt 
werden. 
Besondere Schutzausrustung bei der 
Brandbekampfung Im Brandfall 
umluftunabhangiges Atemschutzgerat 
tragen. 

6. MASSNAHMEN BEI 
UNBEABSICHTIGTER FREISETZUNG 

Personenbezogene 
Vorsichtsma6nahmen PersOnliche 
Schutzausrlistung verwenden. Personen in 

Sicherheit bringen. Fur angemessene 
LLiftung sorgen. Verunreinigte Flachen 
werden ausserst rutschig. 
UmweltschutzmaRnahmen Eindringen in 

den Untergrund vermeiden. Verunreinigung 
des Grundwassers durch das Material 
vermeiden. Vorsorge treffen, deg das 
Prndukt nicht in die Kanalisation gelangt. 
Weiteres Auslaufen oder Verschutten 
verhindern. Oberflachenwasser nicht 
verunreinigen. 
Verfahren zur Reinigung Mit 
flussigkeitsbindendem Material aufnehmen 
(z. B. Sand, Silikagel, Saurebindemittel, 
Universalbindemittel, Saciemehl). 

7. HANDHABUNG UND LAGERUNG 

Handhabung Beriihrung mit den Augen 
und der Haut vermeiden. Dampfe und 
SprOhnebel nicht einatmen. Nicht rauchen. 
Behalter %.orsichtig offnen und handhaben. 
Von offenen Flammen, heigen Oberflachen 
und ZOndquellen fernhalten. Fur 
ausreichenden Luftaustausch und/oder 
Absaugung in den Arbeitsraumen sorgen. 
Person fiche SchutzausrOstung tragen. 
Magnahmen 
gegen elektrostatische Aufladungen treffen. 
Lagerung Bei Temperaturen zwischen 
15°C und 25°C aufbewahren. Behalter 
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dicht verschlossen an einem trockenen, gut 
behlifteten Ort aufbewahren. Nicht 
zusammen mit Sauren lagern. 

8. EXPOSITIONSBEGRENZUNG UND 
PERSONLICHE SCHUTZAUSROSTUNG 

Technische SchutzmaRnahmen Fur 
ausreichende Beluftung sorgen, besonders 
in geschlossenen Raumen. 
Atemschutz geeignetes Atemschutzgerat: 
Handschutz Gummi- oder 
Plastikhandschuhe 
Augenschutz Schutzschild Schutzbrille mit 
Seitenschutz dicht schliegende Schutzbrille 
Haut- und Korperschutz Kontakt mit 
Haut, Augen und Kleidung vermeiden. Die 
beim Umgang mit Chemikalien ublichen 
Vorsichtsmagnahmen sind zu beachten. 
Beschmutzte Kleidung entfernen und vor 
Wiederverwendung waschen. Gummi- oder 
Plastikschurze 

9. PHYSIKALISCHE UND CHEMISCHE 
EIGENSCHAFTEN 

Beschreibung flOssig 
Farbe bernsteinfarben 
Geruch leicht 

10. STABILITAT UND REAKTIVITAT 

Stabilitat Stabil unter normalen 
Bedingungen. 
Zu vermeidende Bedingungen 
Hitze,Flammen und Funken. 
Zu vermeidende Stoffe Sauren 
Oxidationsmittel Unvertraglich mit Sauren 
und Basen. Von Oxidationsmitteln, stark 
sauren oder alkalischen Substanzen 
fernhalten, urn exotherme Reaktionen zu 
vermeiden. 
Gefahrliche Zersetzungsprodukte 
Kohlenmonoxid Kohlenstoffoxide 
Isocyanate Ammoniak Cyanwasserstoff 
(Blausaure) 
Stickoxide (NOx) 

ANGABEN ZUR TOXIKOLOGIE 

Akute Toxizitat Gesundheitsschadlich 
beim Einatmen, Verschlucken und bei 
Beruhrung mit der Haut. Personen, die 
allergisch auf Isocyanate reagieren, und 
besonders solche, die an Asthma oder 
Atembeschwerden leiden, durfen nicht mit 
Isocyanaten arbeiten. Chronische 
Inhalation fOhrt zu MOdigkeit, 
Kopfschmerzen und Rhinitis. Husten 
Primare Reizwirkung Reizt die 
Atmungsorgane und die Haut. Das Produkt 
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verursacht Reizungen von Augen, Haut 
und Schleimhauten. Verursacht 
Veratzungen. 
Sensibilisierung Sensibilisierung durch 
Einatmen und Hautkontakt moglich. 
Verursacht Sensibilisierung. 
Wiederholte oder andauernde 
Einwirkung Wiederholte oder andauernde 
Einwirkung verursacht Sensibilisierung, 
Asthma und Ekzeme. 

12. ANGABEN ZUR OKOLOGIE 

Persistenz und Abbaubarkeit Nicht selbst 
biologisch abbaubar. 

13. HINWEISE ZUR ENTSORGUNG 

Allgemeine Angaben Kann unter 
Beachtung der ortlichen behordlichen 
Vorschriften verbrannt werden. Unter 
Beachtung der Ortlichen behOrdlichen 
Bestimmungen beseitigen. 

14. ANGABEN ZUM TRANSPORT 

ADR/RID Richtige techn. Name NOT 
CLASSIFIED AS HAZARDOUS FOR 
TRANSPORT 
IMO Marine pollutant . 

IATA-DGR 

15. VORSCHRIFTEN 

Symbol(e): Xn; 

R-Satze 
R20 - 

Einatmen. 
R36/37/38 - 

Gesundheitsschadlich beim 

Reizt die Augen, die 
Atmungsorgane und die Haut. 
R42/43 - Sensibilisierung durch Einatmen 
und Hautkontakt moglich. 

,S-Satze 
S23 - Gas/Rauch/Dampf/Aerosol nicht 
einatmen. 
S24 - Berithrung mit der Haut vermeiden. 
S37 - Geeignete Schutzhandschuhe 
tragen. 
S63 - Bei Unfall durch Einatmen: 
Verunfallten an die frische Luft bringen'und 
ruhigstellen. 

16. SONSTIGE ANGABEN 

Wortlaut der R-Satze unter Abschnitt 2 

R20 - Gesundheitsschadlich beim 
Einatmen. 
R36 - Reizt die Augen. 
R37 - Reizt die Atmungsorgane. 

R38 - Reizt die Haut. 
R42 - Sensibilisierung durch Einatmen 
moglich. 
R43 - Sensibilisierung durch Hautkontakt 
moglich. 
Sonstige Angaben IT SHOULD BE 
NOTED THAT THIS PRODUCT IS 
INTENDED FOR USE WITH A RESIN 
DESIGNATED BY ROBNOR RESINS. 
THE CORRESPONDING SAFETY DATA 
FOR THAT RESIN MUST BE STUDIED 
ALONG WITH THE DATA ON THIS 
SHEET PRIOR TO USE. USING RESINS 
WHICH HAVE NOT BEEN SUPPLIED 
AND/OR RECOMMENDED BY ROBNOR 
RESINS FOR USE WITH THIS PRODUCT 
IS 

POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

Safety instructions and operating procedures for 
specified tasks must be written, communicated 
and enforced. These will include: 
**Provision of hazard information and training of 
personnel based on operating procedures and 
safety data sheets, together with instructions on 
how to avoid exposure. 
**Assessment of the risk of exposure and contact 
after all reasonable practical steps have been 
taken to avoid exposure, selection of suitable 
personal protective equipment and 
implementation of an appropriate programme. 
**Provision of facilities for washing, storage of 
clothing and skin care and promotion of their 
use. 
"Close supervision to identify failure in the 
performance of process controls or in following 
operating instructions, the occurrence of irritation 
and inadequate use of personal protective 
equipment. Assessment should also be made of 
the need for industrial personal hygiene and 
medical surveillance, and provision of appropriate 
services. 
Occupational dermatitis contracted during 
exposure to resin systems is a reportable disease 
under Schedule 3 of the RIDDOR regulations 
(UK). Form F2508A available from the HSE 
should be used for such notification. 
Occupational dermatitis contracted during 
exposure to resin systems is a reportable disease 
under Schedule 3 of the RIDDOR regulations 
(UK). Form F2508A available from the HSE 
should be used for such notification. 
It is a statutory requirement that Medical 
Supervision is carried out when using products 
which can cause an identifiable disease, there is 

reasonable likelihood that the disease may occur 
under the particular conditions of work and there 
are valid techniques for detecting indications of 
the 
disease. 
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The Safety Data Sheet was compiled using 
information gathered concerning its individual 
components. No synergistic effects are known to 
us but we cannot exclude the existence of such 
effects. 
If this product is to be machined in any way then 
the toxicological information in Section 11 and the 
information concerning respiratory protection in 
Section 8 should be noted. 

10 

ESPANOL 

FICHA DE DATOS DE SEGURIDAD 

1. IDENTIFICACION DE LA SUSTANCIA 

Nombre del producto RL227R/NC 

2. COMPOSICION/INFORMACION SOBRE 
LOS COMPONENTES 

Componentes peligrosos 
Oxazolidine 1-10% 
CAS: 165101-57-5 
Xi;R43 

3. IDENTIFICACION DE LOS PELIGROS 

Peligros principales Posibilidad de 
sensibilizacion en contacto con la piel. 

4. PRIMEROS AUXILIOS 

Contacto con la piel Lavese 
inmediatamente con jabon y agua 
abundante. Si continua la irritation de piel, 
Ilamar al medico. 
Contacto con los ojos Lavese a fondo 
con agua abundante durante 15 minutos 
por lo menos y consulte al medico. 
Inhalation Salga a respirar aire fresco si 

ha inhalado accidentalmente los vapores. 
Consulter a un medico despues de una 
exposition importante. 
Ingestion No provocar vomitos. En caso 
de ingestion, acuda inmediatamente al 
medico y muestrele la etiqueta o el envase. 
Consejo general En caso de malestar, 
acuda al medico (si es posible, muestrele 
la etiqueta). 

5. MEDIDAS DE LUCHA CONTRA 
INCENDIOS 

Medio extintor apropiado Niebla de 
pulverization de agua o espuma. diOxido 
de carbono (CO2) producto quimico en 
polvo espuma 
Peligros especificos El fuego puede 
provocar emanaciones de a flammable 
vapour that is heavier than air 
Equipo de protecciOn especial para los 
bomberos En caso de fuego, protejase 
con un equipo respiratorio autonomo. 

6. MEDIDAS QUE DEBEN TOMARSE EN 
CASO DE VERTIDO ACCIDENTAL 

Precauciones individuales Las 
superficies contaminadas seran muy 
resbaladizas. Evacuar el personal a zonas 
seguras. Asegurese una ventilation 
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apropiada. Utilicese equipo de proteccion 
personal. 
Precauciones para Ia proteccion del 
medio ambiente Evitar la penetracion del 
subsuelo. Evite que el material contamine 
el agua del subsuelo. Evite 
que el producto vaya al alcantarillado. No 
contaminar el agua de superficie. 
Metodos de limpieza Recojer con un 
producto absorbente inerte (por ejemplo, 
arena, diatomita, fijador de acidos, fijador 
universal, serrin). Metodos de limpieza - 

escape pequerio Limpiar con detergentes. 
Evitar los disolventes. 

7. MANIPULACION Y ALMACENAMIENTO 

Manipulacion Evitar contacto con piel y 
ojos. Abrase y manip6lese el recipiente con 
cuidado. No fumar durante su utilizacion. 
Ilevar equipo de proteccion personal 
Mantener apartado de las llamas abiertas, 
de las superficies calientes y de los focos 
de ignici6n. 
Almacenamiento Conservar el envase 
hermeticamente cerrado en un lugar seco y 

bien ventilado. Almacenar a una 
temperature entre 15 y 25 °C. Mantener 
alejado de la luz directs del sol. 

8. CONTROLES DE EXPOSICION Y 
PROTECCION PERSONAL 

Disposiciones de ingenieria Asegurarse 
de una ventilacion adecuada, 
especialmente en locales cerrados. 
Proteccion respiratoria En caso de 
ventilacion insuficiente, usar equipo de 
respiracian adecuado. 
Proteccion de las manos guantes 
resistentes a disolventes 
ProtecciOn de los ojos gafas de 
seguridad ajustadas al contomo del rostro 
pantalla facial gafas protectoras con 
cubiertas laterales 
Proteccion de Ia piel y del cuerpo Evitar 
el contacto con la piel, ojos y ropa. Delantal 
de caucho o plastic° 

9. PROPIEDADES FISICAS Y QUIMICAS 

Descripci6n 
Color 
Olor 

liquido 
incoloro 
ligero 

10. ESTABILIDAD Y REACTIVIDAD 

Estabilidad Estable en condiciones 
normales 
Condiciones a evitar Calor, llamas y 
chispas. 

Materias a evitar acidos fuertes y agentes 
oxidantes bases fuertes 
Productos de descomposici6n 
peligrosos Monoxido de carbono oxidos 
de carbono La combusti6n incompleta 
puede producir pequefias 
cantidades de butadiene 

11. INFORMACION TOXICOLOGICA 

Toxicidad aguda Este producto no esta 
asociado con ningOn efecto negativo 
conocido para la salud de los seres 
humanos 
Irritacion primaria Puede producir 
irritaciones en la piel en personas 
predispuestas. 
Sensibilizacion Puede producir 
sensibilizaciOn en personas susceptibles. 
Exposicion repetida o prolongada 
El contacto prolongado con la piel puede 
producir irritaciOn de la piel y/o dermatitis. 

12. INFORMACIONES ECOLOGICAS 

Efectos ecotoxicologicos No hay datos 
disponibles sobre este producto. 
Informacion adicional: Este producto no 
tiene efectos eco-toxicologicos conocidos. 

13. CONSIDERACIONES SOBRE LA 
ELIMINACION 

Informacion General Eliminar, 
observando las normas locales en \Igor. 

14. INFORMACION RELATIVA AL 
TRANSPORTE 

ADR/RID Denominacion adecuada de 
envoi NOT CLASSIFIED AS HAZARDOUS 
FOR TRANSPORT 
IMO Marine pollutant . 

IATA-DGR 

15. INFORMACION REGLAMENTARIA 

Simbolo(s) Xi; 

Frase(s) -R 
R43 - Posibilidad de sensibilizacion en 
contacto con la piel. 
Frase(s) -S 
S24 - Evitese el contact() con la piel. 
S37 - Usense guantes adecuados. 

16. OTRAS INFORMACIONES 

Texto de las frases R mencionadas en Ia 

Seccion 2 
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R43 - Posibilidad de sensibilizacion en 
contacto con la piel. 
Otra informaciOn IT SHOULD BE NOTED 
THAT THIS PRODUCT IS INTENDED 
FOR USE WITH A HARDENER 
DESIGNATED BY ROBNOR RESINS. 
THE CORRESPONDING SAFETY DATA 
FOR THAT HARDENER MUST BE 
STUDIED ALONG WITH THE DATA ON 
THIS SHEET PRIOR TO USE. USING 
HARDENERS WHICH HAVE NOT BEEN 
SUPPLIED AND/OR RECOMMENDED BY 
ROBNOR RESINS FOR USE WITH THIS 
PRODUCT IS POTENTIALLY 
HAZARDOUS AND SHOULD NOT BE 
CONTEMPLATED. 

FICHA DEDATOS DE SEGURIDAD 

1. IDENTIFICACION DE LA SUSTANCIA 

Nombre del producto HL227R/NC 

2. COMPOSICION/INFORMACION SOBRE 
LOS COMPONENTES 

Componentes peligrosos 
DIPHENYLMETHANEDIISOCYANATE, 
ISOMERS & HOMOLOGUES 30-40% 
CAS: 009016-87-9 
Xn;R20 Xi;R36 Xi;R37 Xi;R38 Xn;R42 
Xi;R43 

3. IDENTIFICACION DE LOS PELIGROS 

Peligros principales Nocivo por 
inhalacion. Irrita los ojos, la piel y las vies 
respiratorias. Posibilidad de sensibilizacion 
por inhalaciOn y por contacto con la piel. 

4. PRIMEROS AUXILIOS 

Contacto con la piel Eliminar 
inmediatamente lavando con jabon y 
mucha agua desprendiendose del calzado 
y de todas las ropas contaminadas. Si 
continua la irritacion de piel, Ilamar al 

medico. 
Contacto con los ojos Lavese a fondo 
con agua abundante durante 15 minutos 
por lo menos y consulte al medico. 
Inhalacion Sa lir al aire libre. Consultar a 

un medico despues de una exposicion 
importante. 
Ingestion En caso de ingestion, acuda 
inmediatamente al medico y muestrele la 
etiqueta o el envase. Beber mucha ague. 
No provocar vornitos sin consejo medico 
Nunca debe administrarse nada por la 
boca a una persona inconsciente. 

12 

Consejo general En caso de accidente o 
malestar, acuda inmediatamente al medico 
(si es posible, muestrele la etiqueta). 

5. MEDIDAS DE LUCHA CONTRA 
INCENDIOS 

Medio extintor apropiado producto 
quimico en polvo polvo seco arena seca 
espuma resistente a los alcoholes dioxido 
de carbono (CO2) 
Medios de extincion que no deben 
utilizarse por razones de seguridad 
chorro de agua de gran volumen 
Peligros especificos El fuego puede 
provocar emanaciones de highly toxic or 
corrosive fumes 
Equipo de proteccion especial para los 
bomberos En caso de fuego, protejase 
con un equipo respiratorio autonomo. 

6. MEDIDAS QUE DEBEN TOMARSE EN 
CASO DE VERTIDO ACCIDENTAL 

Precauciones individuales Utilicese 
equipo de proteccion personal. Evacuar el 
personal a zonas seguras. AsegUrese una 
ventilacion apropiada. Las superficies 
contaminadas seran muy resbaladizas. 
Precauciones para la proteccion del 
medio ambiente Evitar la penetracion del 
subsuelo. Evite que el material contamine 
el agua del subsuelo. Evite que el producto 
vaya al alcantarillado. Impedir nuevos 
escapes o derrames. No contaminar el 

agua de superficie. 
Metodos de limpieza Recojer con un 
producto absorbente inerte (por ejemplo, 
arena, diatomita, fijador de acidos, fijador 
universal, serrin). 

7. MANIPULACION Y ALMACENAMIENTO 

ManipulaciOn Evitar contacto con piel y 
ojos. No respirar vapores o niebla de 
pulverizacion. No fumar. Abrase y 
manipUlese el recipiente con cuidado. 
Mantener apartado de las llamas abiertas, 
de las superficies calientes y de los focos 
de ignicion. Disponer de la suficiente 
renovacion del aire y/o de extracciOn en los 
lugares de trabajo. !lever equipo de 
protecci6n personal Adoptense 
precauciones contra las descargas 
electroestaticas. 
Almacenamiento Almacenar a una 
temperature entre 15 y 25 °C. Conserver el 
envase hermeticamente cerrado en un 
lugar seco y bien ventilado. No almacenar 
conjuntamente con acidos 
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8. CONTROLES DE EXPOSICION Y 

PROTECCION PERSONAL 

Disposiciones de ingenieria Asegurarse 
de una ventilacion adecuada, 
especialmente en locales cerrados. 
Proteccion respiratoria equipo 
respiratorio adecuado: 
Proteccion de las manos guantes de 
goma o plastic° 
Proteccion de los ojos pantalla facial 
gafas protectoras con cubiertas laterales 
gafas de seguridad ajustadas al contorno 
del rostro 
Proteccion de la piel y del cuerpo Evitar 
el contacto con la piel, ojos y ropa. 
Manipular con las precauciones de higiene 
industrial adecuadas, y respetar las 
practicas de seguridad. Quitar y lavar la 
ropa contaminada antes de reutilizar. 
Delantal de caucho o plastic° 

9. PROPIEDADES FISICAS Y QUIMICAS 

Descripci6n 
Color 
Olor 

liquido 
ambar 
ligero 

10. ESTABILIDAD Y REACTIVIDAD 

Estabilidad Estable en condiciones 
normales 
Condiciones a evitar Calor, llamas y 
chispas. 
Materias a evitar acidos oxidantes 
Incompatible con acidos y bases. Mantener 
lejos de agentes oxidantes, materiales 
fuertemente alcalinos y fuertemente acidos 
para evitar reacciones exotermicas. 
Productos de descomposicion 
peligrosos Mon6xido de carbono oxidos 
de carbono isocianuros Amoniaco acid° 
cianhidrico (cianuro de hidr6geno) Oxidos 
de nitrogeno (NOx) 

11. INFORMACION TOXICOLOGICA 

Toxicidad aguda Nocivo por inhalacion, 
por ingestion y en contacto con la piel. No 
deben trabajar con isocianatos las 
personas alergicas a estos productos, en 
particular las personas que padecen asma 
y otras afecciones respiratorias. La 
inhalaciOn cr6nica puede producir 
cansancio, dolor de cabeza y rinitis. tos 
Irritacion primaria Irrita las vias 
respiratorias y la piel. El producto causa 
irritaciOn de los ojos, de la piel y de las 
membranas mucosas. Provoca 
quemaduras. 

Sensibilizacion Posibilidad de 
sensibilizacion por inhalaciOn y en contacto 
con la piel. Produce sensibilizaciOn. 
ExposiciOn repetida o prolongada El 
contacto repetido o prolongado causa 
sensibilizaciOn, asma y eczemas. 

12. INFORMACIONES ECOLOGICAS 

Persistencia y degradabilidad No 
intrinsecamente biodegradable 

13. CONSIDERACIONES SOBRE LA 
ELIMINACION 

Informacion General Puede incinerarse si 

las normas locales lo permiten. Eliminar, 
observando las normas locales en vigor. 

14. INFORMACION RELATIVA AL 
TRANSPORTE 

ADR/RID Denominacion adecuada de 
envoi NOT CLASSIFIED AS HAZARDOUS 
FOR TRANSPORT 
IMO Marine pollutant . 

IATA-DGR 

15. INFORMACION REGLAMENTARIA 

Simbolo(s) Xn; 

Frase(s) -R 
R20 - Nocivo por inhalacion. 
R36/37/38 - Irrita los ojos, la piel y las vias 
respiratorias. 
R42/43 - Posibilidad de sensibilizaciOn por 
inhalacion y por contacto con la piel. 
Frase(s) -S 
S23 No respirar los 
gases/humos/vapores/aerosoles. 
S24 - Evitese el contacto con la piel. 
S37 - Osense guantes adecuados. 
S63 - En caso de accidente por inhalacion, 
alejar a la victima de la zona contaminada 
y mantenerla en reposo. 

16. OTRAS INFORMACIONES 

Texto de las frases R mencionadas en la 
Semi& 2 

R20 - Nocivo por inhalacion. 
R36 - Irrita los ojos. 
R37 - Irrita las vias respiratorias. 
R38 - Irrita la piel. 
R42 - Posibilidad de sensibilizacion por 
inhalacion. 
R43 - Posibilidad de sensibilizaciOn en 
contacto con la piel. 
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Otra informacion IT SHOULD BE NOTED 
THAT THIS PRODUCT IS INTENDED 
FOR USE WITH A RESIN DESIGNATED 
BY ROBNOR RESINS. THE 
CORRESPONDING SAFETY DATA FOR 
THAT RESIN MUST BE STUDIED ALONG 
WITH THE DATA ON THIS SHEET PRIOR 
TO USE. USING RESINS WHICH HAVE 
NOT BEEN SUPPLIED AND/OR 
RECOMMENDED BY ROBNOR RESINS 
FOR USE WITH THIS PRODUCT IS 

POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

Safety instructions and operating procedures for 
specified tasks must be written, communicated 
and enforced. These will include: 
"Provision of hazard information and training of 
personnel based on operating procedures and 
safety data sheets, together with instructions on 
how to avoid exposure. 
"Assessment of the risk of exposure and contact 
after all reasonable practical steps have been 
taken to avoid exposure, selection of suitable 
personal protective equipment and 
implementation of an appropriate programme. 
"Provision of facilities for washing, storage of 
clothing and skin care and promotion of their 
use. 
"Close supervision to identify failure in the 
performance Of process controls or in following 
operating instructions, the occurrence of irritation 
and inadequate use 6fk personal protective 
equipment.-Assessment'ShOuld atgo be made of 
the need for industrial personal hygiene and 
medical surveillance,and'provisieh of appropriate 
services. 
Occupational dermatitis contracted during 
exposure to resin systems is a reportable disease 
under Schedule 3 of the RIDDOR regulations 
(UK). Form F2508A available from the HSE 
should be used for such notification. 
Occupational dermatitis contracted during 
exposure to resin systems is a reportable disease 
under Schedule 3 of the RIDDOR regulations 
(UK). Form F2508A available from the HSE 
should be used for such notification. 
It is a statutory requirement that Medical 
Supervision is carried out when using products 
which can cause an identifiable disease, there is 
reasonable likelihood that the disease may occur 
under the particular conditions of work and there 
are valid techniques for detecting indications of 
the 
disease. 
The Safety Data Sheet was compiled using 
information gathered concerning its individual 
components. No synergistic effects are known to 
us but we cannot exclude the existence of such 
effects. 
If this product is to be machined in any way then 
the toxicological information in Section 11 and the 
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information concerning respiratory protection in 
Section 8 should be noted. 
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I 0 

1. IDENTIFICATION DE LA SUBSTANCE 

Nom du produit RL227R/NC 

2. COMPOSITION/INFORMATION SUR 
LES COMPOSANTS 

Composants dangereux 
Oxazolidine 1-10% 
CAS: 165101-57-5 
Xi;R43 

3. IDENTIFICATION DES DANGERS 

Principaux dangers Peut entrainer une 
sensibilisation par contact avec la peau. 

4. PREMIERS SECOURS 

Contact avec la peau Laver 
immediatement et abondamment avec de 
('eau et du savon. Si ('irritation de la peau 
persiste, appeler un medecin. 
Contact avec les yeux Bien rincer avec 
beaucoup d'eau pendant au moins 15 
minutes et consulter un medecin. 
Inhalation Amener la victime a lair libre en 
cas d'inhalation des vapeurs. Consulter un 
medecin apres toute exposition importante. 
Ingestion Ne pas faire vomir. En cas 
d'ingestion consulter immediatement un 
medecin et lui montrer l'emballage ou 
('etiquette. 
Conseils generaux En cas de malaise 
consulter un medecin (si possible lui 
montrer ('etiquette). 

5. MESURES DE LUTTE CONTRE 
L'INCENDIE 

Moyens d'extinction appropries 
Extincteur a ('eau ou a mousse. dioxyde de 
carbone (CO2) produit chimique sec 
mousse 
Dangers specifiques En cas d'incendie, it 

peut se produire un degagement de (d') a 

flammable vapour that is heavier 
than air 
Equipements speciaux pour Ia 

protection des intervenants En cas 
d'incendie, porter un appareil de protection 
respiratoire autonome. 

6. MESURES A PRENDRE EN CAS DE 
DISPERSION ACCIDENTELLE 

Precautions individuelles Les surfaces 
contaminees deviennent extremement 
glissantes. Evacuer le personnel vers des 
endroits stirs. Assurer une ventilation 
adequate. Utiliser un equipement de 
protection individuel. 
Precautions pour Ia protection de 
l'environnement Eviter la penetration dans 
le sous-sol. Le produit ne doit pas 
contaminer les eaux souterraines. Eviter 
que le produit arrive dans les egouts. Ne 
pas contaminer les eaux de surface. 
Methodes de nettoyage En lever avec un 
absorbant inerte (sable, gel de silice, 
agglomerant pour acide, agglomerant 
universel, sciure). Methodes de nettoyage - 

deversement mineur Nettoyer a l'aide de 
detergents. Eviter les solvants. 

7. MANIPULATION ET STOCKAGE 

Manipulation Eviter le contact avec la 
peau et les yeux. Manipuler et ouvrir le 

recipient avec prudence. Ne pas fumer 
pendant ('utilisation. Porter un equipement 
de protection individuel Tenir a l'abri des 
flammes nues, des surfaces chaudes et 
des sources d'inflammation. 
Stockage Tenir le recipient bien ferme 
dans un endroit sec et bien aere. 
Conserver a des temperatures comprises 
entre 15 °C et 25 °C. Eviter une exposition 
directe au soleil. 

8. CONTROLE DE 
L'EXPOSITION/PROTECTION 
INDIVIDUELLE 

Mesures d'ordre technique Assurer une 
ventilation adequate, surtout dans les 
endroits clos. 
Protection respiratoire En cas de 
ventilation insuffisante, porter un appareil 
respiratoire appropria. 
Protection des mains gants resistants aux 
solvants 
Protection des yeux lunettes de securite a 

protection integrale ecran facial lunettes de 
securite avec protections laterales 
Protection de la peau et du corps Eviter 
le contact avec la peau, les yeux et les 
vetements. Tablier en caoutchouc ou en 
plastic. 

9. PROPRIETES PHYSIQUES ET 
CHIMIQUES 

Description liquide 
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Couleur incolore 
Odeur legere 

10. STABILITE ET REACTIVITE 

Stabilite Stable dans des conditions 
normales 
Conditions a eviter Chaleur, flammes et 
etincelles. 
Matieres a eviter des acides forts et des 
oxydants forts des bases fortes 
Produits de decomposition dangereux 
Monoxyde de carbone oxydes de carbone 
La combustion incomplete peut produire de 
petites quantites de butadiene 

11. INFORMATIONS TOXICOLOGIQUES 

Toxicite aigue Ce produit nest associe 
aucun effet negatif connu sur la sante de 
l'homme. 
Irritation primaire Peut provoquer une 
irritation de la peau chez les personnes 
sensibles. 
Sensibilisation Peut provoquer une 
sensibilisation chez les personnes 
sensibles. 
Exposition repetee ou prolong& Le 
contact prolonge avec la peau peut 
provoquer de ('irritation et/ou une 
dermatite. 

12, INFORMATIONS ECOLOGIQUES 

Effets ecotoxicologiques II n'existe pas 
d'information disponible pour le produit lui 
merne. 
Information supplementaire 
Ce produit nest associe a aucun effet 
toxicologique ecologique connu. 

13. CONSIDERATIONS RELATIVES A 
L'ELIMINATION 

Information generale Eliminer le produit 
conformement a de la reglementation 
locale en vigueur. 

14. INFORMATIONS RELATIVES AU 
TRANSPORT 

ADR/RID Designation officielle de 
transport NOT CLASSIFIED AS 
HAZARDOUS FOR TRANSPORT 
IMO Polluant marin 
IATA-DGR 

15. INFORMATIONS REGLEMENTAIRES 

Symbole(s : Xi; 
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Phrase(s) de risque 
R43 - Peut entrainer une sensibilisation par 
contact avec la peau. 
Phrase(s) de securite 
S24 - Eviter le contact avec la peau. 
S37 - Porter des gants appropries. 

16. AUTRES INFORMATIONS 

Texte des phrases R mentionnees sous 
Particle 2 

R43 - Peut entrainer une sensibilisation par 
contact avec la peau. 
Autres informations IT SHOULD BE 
NOTED THAT THIS PRODUCT IS 
INTENDED FOR USE WITH A 
HARDENER DESIGNATED BY ROBNOR 
RESINS. THE CORRESPONDING 
SAFETY DATA FOR THAT HARDENER 
MUST BE STUDIED ALONG WITH THE 
DATA ON THIS SHEET PRIOR TO USE. 
USING HARDENERS WHICH HAVE NOT 
BEEN SUPPLIED AND/OR 
RECOMMENDED BY ROBNOR RESINS 
FOR USE WITH THIS PRODUCT IS 
POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

FICHE DE DONNEES DE 
SECURITE 

1. IDENTIFICATION DE LA SUBSTANCE 

Nom du produit HL227Ft/NC 

2. COMPOSITION/INFORMATION SUR 
LES COMPOSANTS 

Composants dangereux 
DIPHENYLMETHANEDIISOCYANATE, 
ISOMERS & HOMOLOGUES 30-40% 
CAS: 009016-87-9 
Xn;R20 Xi;R36 Xi;R37 Xi;R38 Xn;R42 
Xi;R43 

3. IDENTIFICATION DES DANGERS 

Principaux dangers Nocif par inhalation. 
Irritant pour les yeux, les voies respiratoires 
et la peau. Peut entrainer une 
sensibilisation par inhalation et par contact 
avec la peau. 

4. PREMIERS SECOURS 

Contact avec la peau Laver 
immediatement au savon et a l'eau en 
enlevant les vetements contamines et les 
chaussures. Si ('irritation de la peau 
persiste, appeler un medecin. 
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Contact avec les yeux Bien rincer avec 
beaucoup d'eau pendant au moins 15 
minutes et consulter un medecin. 
Inhalation Mettre la victime a fair libre. 
Consulter un medecin apres toute 
exposition importante. 
Ingestion En cas d'ingestion consulter 
immediatement un medecin et lui montrer 
l'emballage ou retiquette. Faire boire 
beaucoup d'eau. Ne pas faire vomir sans 
l'avis d'un medecin. Ne jamais rien faire 
avaler a une personne inconsciente. 
Conseils generaux En cas d'accident ou 
de malaise consulter immediatement un 
medecin (si possible lui montrer ('etiquette). 

5. MESURES DE LUTTE CONTRE 
L'INCENDIE 

Moyens d'extinction appropries produit 
chimique sec poudre seche sable sec 
mousse resistant aux alcools dioxyde de 
carbone (CO2) 
Moyen d'extinction a ne pas utiliser 
pour des raisons de securite jet d'eau 
grand debit 
Dangers specifiques En cas d'incendie, it 

peut se produire un degagement de (d') 
highly toxic or corrosive fumes 
Equipements speciaux pour la 
protection des intervenants En cas 
d'incendie, porter un appareil de protection 
respiratoire autonome. 

6. MESURES A PRENDRE EN CAS DE 
DISPERSION ACCIDENTELLE 

Precautions individuelles Utiliser un 
equipement de protection individuel. 
Evacuer le personnel vers des endroits 
stirs. Assurer une ventilation adequate. Les 
surfaces contaminees deviennent 
extremement glissantes. 
Precautions pour la protection de 
I'environnement Eviter la penetration dans 
le sous-sol. Le produit ne doit pas 
contaminer les eaux souterraines. Eviter 
que le produit arrive dans les egouts. Eviter 
une fuite ou un deversement 
supplementaire Ne pas contaminer les 
eaux de surface. 
Methodes de nettoyage En lever avec un 
absorbant inerte (sable, gel de silice, 
agglomerant pour acide, agglomerant 
universe!, sciure). 

7. MANIPULATION ET STOCKAGE 

Manipulation Eviter le contact avec la 

peau et les yeux. Ne pas respirer les 

vapeurs ou le brouillard de pulverisation. 
Ne pas fumer. Manipuler et ouvrir le 
recipient avec prudence. Tenir a l'abri des 
flammes nues, des surfaces chaudes et 
des sources d'inflammation. Prevoir un 
renouvellement d'air etlou une ventilation 
suffisante dans les ateliers. Porter un 
equipement de protection individuel Eviter 
l'accumulation de charges electrostatiques. 
Stockage Conserver a des temperatures 
comprises entre 15 °C et 25 °C. Tenir le 

recipient bien ferme dans un endroit sec et 
bien aere. Ne pas entreposer ores des 
acides 

8. CONTROLE DE 
L'EXPOSITION/PROTECTION 
INDIVIDUELLE 

Mesures d'ordre technique Assurer une 
ventilation adequate, surtout dans les 
endroits clos. 
Protection respiratoire appareils de 
protection respiratoires adequats: 
Protection des mains gants en 
caoutchouc ou en plastique 
Protection des yeux ecran facial lunettes 
de securite avec protections laterales 
lunettes de securite a protection integrale 
Protection de la peau et du corps Eviter 
le contact avec la peau, les yeux et les 
vetements. A manipuler conformement aux 
bonnes pratiques d'hygiene industrielle et 
aux consignes de securite. En lever et laver 
les vetements contamines avant 
reutilisation. Tablier en caoutchouc ou en 
plastic. 

9. PROPRIETES PHYSIQUES ET 
CHIMIQUES 

Description liquide 
Couleur ambre 
Odeur legere 

10. STABILITE ET REACTIVITE 

Stabilite Stable dans des conditions 
normales 
Conditions a eviter Chaleur, flammes et 
etincelles. 
Matieres a eviter des acides des oxydants 
Incompatible avec des acides et des 
bases. Tenir a ['kart des agents oxydants, 
des produits fortement alcalins et fortement 
acides afin d'eviter des reactions 
exothermiques. 
Produits de decomposition dangereux 
Monoxyde de carbone oxydes de carbone 
isocyanures Ammoniac cyanure 
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d'hydrogene (acide cyanhydrique) oxydes 
d'azote (NOx) 

11. INFORMATIONS TOXICOLOGIQUES 

Toxicite aigue Nocif par inhalation, contact 
avec la peau et par ingestion. Les 
personnes allergiques aux isocyanates, et 

en particulier celles qui souffrent d'asthme 
ou d'autres affections des voles 
respiratoires, ne devraient pas travailler 
avec les isocyanates. L'inhalation 
chronique provoque de la fatigue, des 
maux de tete et de la rhinite. toux 
Irritation primaire Irritant pour les voles 
respiratoires et la peau. Le produit 
provoque une irritation des yeux, de la 

peau et des muqueuses. Provoque des 
brOlures. 
Sensibilisation Peut entrainer une 
sensibilisation par inhalation et par contact 
avec la peau. A un effet sensibilisant. 
Exposition repetee ou prolongee Le 
contact repete ou prolonge provoque une 
sensibilisation, de I'asthme et de l'eczerna. 

12. INFORMATIONS ECOLOGIQUES 

Persistance et degradabilite N'est pas 
intrinsequement biodegradable 

13. CONSIDERATIONS RELATIVES A 
L'ELIMINATION 

Information generale Peut etre incinere, si 

les reglementations locales le permettent. 
Eliminer le poduit conformement a de la 
reglementation locale en vigueur. 

14. INFORMATIONS RELATIVES AU 
TRANSPORT 

ADR/RID Designation officielle de 
transport NOT CLASSIFIED AS 
HAZARDOUS FOR TRANSPORT 
IMO Polluant marin 
IATA-DGR 

15. INFORMATIONS REGLEMENTAIRES 

Symbole(s): Xn; 

Phrase(s) de risque 
R20 - Nocif par inhalation. 
R36/37/38 - Irritant pour les yeux, les voies 
respiratoires et la peau. 
R42/43 - Peut entrainer une sensibilisation 
par inhalation et par contact avec la peau. 
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Phrase(s) de securite 
S23 - Ne pas respirer les 
gazffurnees/vapeurs/aerosols. 
S24 - Eviter le contact avec la peau. 
S37 - Porter des gants appropries. 
S63 - En cas d'accident par inhalation, 
transporter la victime hors de la zone 
contaminee et la garder au repos. 

16. AUTRES INFORMATIONS 

Texte des phrases R mentionnees sous 
Particle 2 

R20 - Nocif par inhalation. 
R36 - Irritant pour les yeux. 
R37 - Irritant pour les voles respiratoires. 
R38 - Irritant pour la peau. 
R42 - Peut entrainer une sensibilisation par 
inhalation. 
R43 - Peut entrainer une sensibilisation par 
contact avec la peau. 
Autres informations IT SHOULD BE 
NOTED THAT THIS PRODUCT IS 
INTENDED FOR USE WITH A RESIN 
DESIGNATED BY ROBNOR RESINS. 
THE CORRESPONDING SAFETY DATA 
FOR THAT RESIN MUST BE STUDIED 
ALONG WITH THE DATA ON THIS 
SHEET PRIOR TO USE. USING RESINS 
WHICH HAVE NOT BEEN SUPPLIED 
AND/OR RECOMMENDED BY ROBNOR 
RESINS FOR USE WITH THIS PRODUCT 
IS POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

Safety instructions and operating procedures for 
specified tasks must be written, communicated 
and enforced. These will include: 
"Provision of hazard information and training of 
personnel based on operating procedures and 
safety data sheets, together with instructions on 
how to avoid exposure. 
"Assessment of the risk of exposure and contact 
after all reasonable practical steps have been 
taken to avoid exposure, selection of suitable 
personal protective equipment and 
implementation of an appropriate programme. 
"Provision of facilities for washing, storage of 
clothing and skin care and promotion of their use. 
-Close supervision to identify failure in the 
performance of process controls or in following 
operating instructions, the occurrence of irritation 
and inadequate use of personal protective 
equipment. Assessment should also be made of 
the need for industrial personal hygiene and 
medical surveillance, and provision of appropriate 
services. 
Occupational dermatitis contracted during 
exposure to resin systems is a reportable disease 
under Schedule 3 of the RIDDOR regulations 
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(UK). Form F2508A available from the HSE 
should be used for such notification. 
It is a statutory requirement that Medical 
Supervision is carried out when using products 
which can cause an identifiable disease, there is 
reasonable likelihood that the disease may occur 
under the particular conditions of work and there 
are valid techniques for detecting indications of 
the disease. 
The Safety Data Sheet was compiled using 
information gathered concerning its individual 
components. No synergistic effects are known to 
us but we cannot exclude the existence of such 
effects. 
If this product is to be machined in any way then 
the toxicological information in Section 11 and the 
information concerning respiratory protection in 
Section 8 should be noted. 

ITALIANO 

SCHEDA DI SICUREZZA 

1. ELEMENTI IDENTIFICATIVI DELLA 
SOSTANZA 

Nome del prodotto RL227R/NC 

2. COMPOSIZIONE/INFORMAZIONI SUGLI 
INGREDIENTI 

Componenti pericolosi 
Oxazolidine 1-10% 
CAS: 165101-57-5 
Xi;R43 

3. INDICAZIONE DEI PERICOLI 

Rischi principali Pu6 provocare 
sensibilizzazione per contatto con la pelle. 

4. MISURE DI PRONTO SOCCORSO 

Contatto con la pelle Lavare subito con 
sapone ed acqua abbondante. Se 
l'irritazione cutanea persiste, chiamare un 
medico. 
Contatto con gli occhi Sciacquare 
accuratamente ed abbondantemente con 
acqua per almeno 15 rrinuti e rivolgersi ad 
un medico. 
Inalazione Portare all'aria aperta in caso di 
inalazione accidentale di vapori. In caso di 
esposizione prolungata, consultare un 
medico. 
Ingestione Non provocare it vomito. In 

caso d'ingestione consultare 
immediatamente il medico e mostrargli it 

contenitore o I'etichetta. 
Informazione generale In caso di 
malessere consultare il medico (se 
possibile, mostrargli l'etichetta). 

5. MISURE ANTINCENDIO 

Mezzi di estinzione adeguati Spray di 
acqua nebulizzata o schiuma. anidride 
carbonica (002) chimico a secco schiuma 
Pericoli specifici La combustione puo 
provocare esalazioni di a flammable vapour 
that is heavier than air 
Sistemi di protezione speciali per i vigili 
del fuoco In caso di incendio, usare un 
apparecchio respiratorio integrato. 

6. MISURE IN CASO DI FUORIUSCITA 
ACCIDENTALE 

Precauzioni individuali Le superfici 
contaminate saranno estremamente 
scivolose. Evacuare il personale in aree di 
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sicurezza Prevedere una ventilazione 
adeguata. Usare mezzi di protezione 
personali. 
Precauzioni ambientali Evitare la 
penetrazione nel sottosuolo. Non 
contaminare to rete idrica con it materiale. 
Non scaricare it prodotto nelle fogne. Non 
contaminare l'acqua in superficie. 
Metodi di pulizia Prosciugare con 
materiali inerti (p.es. sabbia, tripoli, legante 
per acidi, legante universale, segatura). 
Metodi di pulizia - perdite minime Pulire 
con detersivi. Evitare I'uso di solventi. 

7. MANIPOLAZIONE E STOCCAGGIO 

Manipolazione Evitare it contatto con la 
pelle e gli occhi. Aprire e maneggiare it 

recipiente con cura. Non fumare durante 
l'impiego. Indossare indumenti protettivi. 
Tenere lontano da fiamme libere, superfici 
caide e sorgenti di ignizione. 
Stoccaggio Tenere it contenitore 
ermeticamente chiuso in un ambiente 
secco e ben ventilato. Tenere a 
temperatura to 15 e 25°C. Evitare la luce 
diretta. 

8. CONTROLLO 
DELL'ESPOSIZIONE/PROTEZIONE 
1NDIVIDUALE 

Dati di progetto Assicurare un'adeguata 
areazione, specialmente in zone chiuse. 
Protezione respiratoria In caso di 
ventilazione insufficiente, indossare una 
attrezzatura respiratoria adatta. 
Protezione delle mani guanti resistenti ai 
solventi 
Protezione degli occhi occhiali di 
sicurezza visiera protettiva occhiali di 
protezione con schermi laterali 
Protezione delta pelle e del corpo Evitare 
it contatto con la pelle, con gli occhi e con 
gli indumenti. Grembiule in gomma o 
plastica 

9. PROPRIETA FISICHE E CHIMICHE 

Descrizione 
Co lore 
Odore 

liquido 
incolore 
leggero 

10. STABILITA E REATTIVITA 

Stability Stabile alle condizioni normali 
Condizioni da evitare Galore, fiamme e 
scintille. 
Materiali da evitare acidi forti e con agenti 
ossidanti basi forti 
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Prodotti di decomposizione pericolosi 
Monossido di carbonio ossidi di carbonio 
Una combustione incompleta puo produrre 
piccoli quantitativi di butadiene 

11. INFORMAZIONI TOSSICOLOGICHE 

Tossicita acuta Non si conoscono effetti 
avversi sulla salute umana provocati da 
questo prodotto. 
Irritazione principale Pub causare 
irritazione cutanea a persone predisposte. 
Sensibilizzazione Put, causare 
sensibilizzazione a persone predisposte. 
Esposizione ripetuta o prolungata II 

contatto prolungato con la pelle puo 
causare irritazione e/o dermatiti. 

12. INFORMAZIONI ECOLOGICHE 

Effetti legati all'ecotossicita Non sono 
disponibili informazioni sul prodotto 
specifico. 
Ulteriori Informazioni Questo prodotto 
non ha effetti eco-tossicologici conosciuti. 

13. CONSIDERAZIONI SULLO 
SMALTIMENTO 

Informazione generica Eliminare nel 
rispetto della normativa vigente in materia. 

14. INFORMAZIONI SUL TRASPORTO 

ADR/RID Proper shipping name NOT 
CLASSIFIED AS HAZARDOUS FOR 
TRANSPORT 
IMO Marine pollutant . 

IATA-DGR 

15. INFORMAZIONI SULLA 
REGOLAMENTAZIONE 

Simbolo(i): Xi; 

, 

Frasi "R" 
R43 - Pub provocare sensibilizzazione per 
contatto con la pelle. 
Frasi "S" 
S24 - Evitare it contatto con la pelle. 
S37 - Usare guanti adatti. 

16. ALTRE INFORMAZIONI 

Testa di frost R menzionati nella sezione 
2 

R43 - Pub provocare sensibilizzazione per 
contatto con la pelle. 
Dati particolari IT SHOULD BE NOTED 
THAT THIS PRODUCT IS INTENDED 
FOR USE WITH A HARDENER 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 438 of 729



 

DESIGNATED BY ROBNOR RESINS. 
THE CORRESPONDING SAFETY DATA 
FOR THAT HARDENER MUST BE 
STUDIED ALONG WITH THE DATA ON 
THIS SHEET PRIOR TO USE. USING 
HARDENERS WHICH HAVE NOT BEEN 
SUPPLIED AND/OR RECOMMENDED BY 
ROBNOR RESINS FOR USE WITH THIS 
PRODUCT IS POTENTIALLY 
HAZARDOUS AND SHOULD NOT BE 
CONTEMPLATED. 

SCHEDA DI SIC UREZZA- 

1. ELEMENT! IDENTIFICATIVI DELLA 
SOSTANZA 

Nome del prodotto HL227RJNC 

2. COMPOSIZIONE/INFORMAZIONI SUGLI 
INGREDIENT! 

Componenti pericolosi 
DIPHENYLMETHANEDIISOCYANATE, 
ISOMERS & HOMOLOGUES 30-40% 
CAS: 009016-87-9 
Xn;R20 Xi;R36 Xi;R37 Xi;R38 Xn;R42 
Xi;R43 

3. INDICAZIONE DEI PERICOLI 

Rischi principali Nocivo per inalazione. 
Irritante per gli occhi, le vie respiratorie e la 
pelle. Pu6 provocare sensibilizzazione per 
inalazione e contatto con la pelle. 

4. MISURE DI PRONTO SOCCORSO 

Contatto con la pelle Lavare 
immediatamente con acqua abbondante e 

sapone togliendo tutti gli indumenti e 
scarpe contaminati. Se l'irritazione cutanea 
persiste, chiamare un medico. 
Contatto con gli occhi Sciacquare 
accuratamente ed abbondantemente con 
acqua per almeno 15 minuti e rivotgersi ad 
un medico. 
Inalazione Portare all'aria aperta. In caso 
di esposizione prolungata, consultare un 
medico. 
Ingestione In caso d'ingestione consultare 
immediatamente il medico e mostrargli it 

contenitore o l'etichetta. Bere molta acqua. 
Non provocare tl vo mito senza previe 
istruzioni mediche. Non somministrare 
alcunche a persone svenute. 
Informazione generale In caso di 
incidente o di malessere consultare 
immediatamente il medico (se possibile, 
mostrargli l'etichetta). 

5. MISURE ANTINCENDIO 

Mezzi di estinzione adeguati chimico a 

secco polvere asciutta sabbia asciutta 
agente schiumogeno anidride carbonica 
(CO2) 
Mezzi di estinzione the non devono 
essere usati per ragioni di sicurezza 
getto d'acqua abbondante 
Pericoli specifici La combustione pub 
provocare esalazioni di highly toxic or 
corrosive fumes 
Sistemi di protezione speciali per i vigili 
del fuoco In caso di incendio, usare un 
apparecchio respiratorio integrato. 

6. MISURE IN CASO DI FUORIUSCITA 
ACCIDENTALE 

Precauzioni individuali Usare mezzi di 

protezione personali. Evacuare it personale 
in aree di sicurezza. Prevedere una 
ventilazione adeguata. Le superfici 
contaminate saranno estremamente 
scivolose. 
Precauzioni ambientali Evitare la 

penetrazione nel sottosuolo. Non 
contaminare la rete idrica con il materiale. 
Non scaricare it prodotto nelle fogne. 
Evitare ulteriori colature o perdite. Non 
contaminare I'acqua in superficie. 
Metodi di pulizia Prosciugare con 
materiali inerti (p.es. sabbia, tripoli, legante 
per acidi, legante universale, segatura). 

7. MANIPOLAZIONE E STOCCAGGIO 

Manipolazione Evitare it contatto con la 

pelle e gli occhi. Non respirare vapori o 

aerosol. Divieto di fumare. Aprire e 
maneggiare it recipiente con cura. Tenere 
lontano da fiamme libere, superfici calde e 
sorgenti di ignizione. Assicurare un 
sufficiente ricambio d'aria e/o 
un'aspirazione negli ambienti di lavoro. 
Indossare indumenti protettivi. Prendere le 
dovute precauzioni contro scariche di 

energia statica. 
Stoccaggio Tenere a temperatura tra 15 e 
25°C. Tenere it contenitore ermeticamente 
chiuso in un ambiente secco e ben 
ventilato. Non immagazzinare in prossimita 
di acidi 

8. CONTROLLO 
DELL'ESPOSIZIONE/PROTEZIONE 
INDIVIDUALE 

Dati di progetto Assicurare un'adeguata 
areazione, specialmente in zone chiuse. 
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Protezione respiratoria apparecchi 
respiratori adeguati: 
Protezione delle mani guanti di gomma o 
di plastica 
Protezione degli occhi visiera protettiva 
occhiali di protezione con schermi laterali 
occhiali di sicurezza 
Protezione della pelle e del corpo 
Evitare it contatto con la pelle, con gli occhi 
e con gli indumenti. Manipolare rispettando 
una buona igiene industriale e le misure di 
sicurezza adeguate. Rimuovere e lavare 
indumenta contaminati prima di riutilizzarli. 
Grembiule in gomma o plastica 

9. PROPRIETA FISICHE E CHIMICHE 

Descrizione 
Co lore 
Odore 

liquido 
ambra 
leggero 

10. STABILITA E REATTIVITA 

Stability Stabile alle condizioni normali 
Condizioni da evitare Ca lore, fiamme e 
scintille. 
Materiali da evitare acidi ossidanti 
Incompatibile con acidi e basi. Conservare 
lontano da agenti ossidanti e da materiali 
fortemente alcalini o acidi al fine di evitare 
reazioni esotermiche. 
Prodotti di decomposizione pericolosi 
Monossido di carbonio ossidi di carbonio 
isocianuri Ammoniaca cianuro di idrogeno 
(acido cianidrico) Ossidi di azoto 

11. INFORMAZIONI TOSSICOLOGICHE 

Tossicita acuta Nocivo per inalazione, 
ingestione e contatto con la pelle. Le 
persone allergiche agli isocianati ed in 

particolare quelle sofferenti di asma od 
altre affezioni respiratorie non devono 
essere addette alla lavorazione degli 
isocianati. L'inalazione cronica causa 
stanchezza, mal di testa e rinite. tosse 
Irritazione principale Irritante per le vie 
respiratorie e la pelle. II prodotto causa 
irritazione agli occhi, alla pelle e alle 
mucose. Provoca ustioni. 
Sensibilizzazione Pub provocare 
sensibilizzazione per inalazione e contatto 
con la pelle. Causa sensibilizzazione. 
Esposizione ripetuta o II contatto ripetuto 
o prolungato causa sensibilizzazione, asma 
e eczema. 

12. INFORMAZIONI ECOLOGICHE 

Persistenza e degradability Non 
intrinsecamente biodegradabile 

22 

13. CONSIDERAZIONI SULLO 
SMALTIMENTO 

Informazione generica Puo/possono 
venire inceneriti quando la legislazione 
locale lo consente. Eliminare nel rispetto 
della normativa vigente in materia. 

14. INFORMAZIONI SUL TRASPORTO 

ADR/RID Proper shipping name NOT 
CLASSIFIED AS HAZARDOUS FOR 
TRANSPORT 
IMO Marine pollutant. 
IATA-DGR 

15. INFORMAZIONI SULLA 
REGOLAMENTAZIONE 

Simbolo(i): Xn; 

Frasi "R" 
R20 - Nocivo per inalazione. 
R36/37/38 - Irritante per gli occhi, le vie 
respiratorie e la pelle. 
R42/43 - Pub provocare sensibilizzazione 
per inalazione e contatto con Ia pelle. 
Frasi "S" 
S23 Non respirare 
gas /fumi /vapori /aerosoli. 
S24 - Evitare it contatto con Ia pelle. 
S37 - Usare guanti adatti. 
S63 - In caso di incidente per inalazione, 
allontanare l'infortunato dalla zona 
contaminata e mantenerlo a riposo. 

16. ALTRE INFORMAZIONI 

Testo di frasi R menzionati nella sezione 
2 

R20 - Nocivo per inalazione. 
R36 - Irritante per gli occhi. 
R37 - Irritante per le vie respiratorie. 
R38 - Irritante per la pelle. 
R42 - Put) provocare sensibilizzazione per 
inalazione. 
R43 - Pub provocare sensibilizzazione per 
contatto con la pelle. 
Dati particolari IT SHOULD BE NOTED 
THAT THIS PRODUCT IS INTENDED 
FOR USE WITH A RESIN DESIGNATED 
BY ROBNOR RESINS. THE 
CORRESPONDING SAFETY DATA FOR 
THAT RESIN MUST BE STUDIED ALONG 
WITH THE DATA ON THIS SHEET PRIOR 
TO USE. USING RESINS WHICH HAVE 
NOT BEEN SUPPLIED AND/OR 
RECOMMENDED BY ROBNOR RESINS 
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FOR USE WITH THIS PRODUCT IS 
POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

Safety instructions and operating procedures for 
specified tasks must be written, communicated 
and enforced. These will include: 
-Provision of hazard information and training of 
personnel based on operating procedures and 
safety data sheets, together with instructions on 
how to avoid exposure. 
-Assessment of the risk of exposure and contact 
after all reasonable practical steps have been 
taken to avoid exposure, selection of suitable 
personal protective equipment and 
implementation of an appropriate programme. 
-Provision of facilities for washing, storage of 
clothing and skin care and promotion of their use. 
-Close supervision to identify failure in the 
performance of process controls or in following 
operating instructions, the occurrence of irritation 
and inadequate use of personal protective 
equipment. Assessment should also be made of 
the need for industrial personal hygiene and 
medical surveillance, and provision of appropriate 
services. 
Occupational dermatitis contracted during 
exposure to resin systems is a reportable disease 
under Schedule 3 of the RIDDOR regulations 
(UK). Form F2508A available from the HSE 
should be used for such notification. 
It is a statutory requirement that Medical 
Supervision is carried out when using products 
which can cause an identifiable disease, there is 
reasonable likelihood that the disease may occur 
under the particular conditions of work and there 
are valid techniques for detecting indications of 
the disease. 
The Safety Data Sheet was compiled using 
information gathered concerning its individual 
components. No synergistic effects are known to 
us but we cannot exclude the existence of such 
effects. 
If this product is to be machined in any way then 
the toxicological information in Section 11 and the 
information concerning respiratory protection in 

Section 8 should be noted. 

NEDERLANDS 

'VEILIGHEIDSINFORMATIEB,LAD 

1. IDENTIFICATIE VAN DE STOF OF HET 
PREPARAAT 

Productbenaming RL227R/NC 

2. SAMENSTELLING EN INFORMATIE 
OVER DE BESTANDDELEN 

Gevaarlijke bestanddelen 
Oxazolidine 1-10% 
CAS: 165101-57-5 
Xi;R43 

3. IDENTIFICATIE VAN DE GEVAREN 

Belangrijkste gevaren Kan 
overgevoeligheid veroorzaken bij contact 
met de huid. 

4. EERSTEHULPMAATREGELEN 

Contact met de huid Onmiddellijk 
langdurig met zeep en veel water wassen. 
Als de huidirritatie voortduurt, een arts 
raadplegen. 
Contact met de ogen Grondig met veel 
water spoelen gedurende tenminste 15 
minuten en een arts raadplegen. 
Inademing In de frisse lucht brengen na 
per ongeluk inademen van dampen. Een 
arts raadplegen na een aanzienlijke 
blootstelling. 
Inslikken Geen braken opwekken. In geval 
van inslikken onmiddellijk een arts 
raadplegen en verpakking of etiket tonen. 
Algemene aanbevelingen Indien men zich 
onwel voelt een arts raadplegen (indien 
mogelijk het etiket tonen). 

5. BRANDBESTRIJDINGSMAATREGELEN 

Geschikte blusmiddelen Waternevel of 
schuim. kooldioxide (CO2) droogpoeder 
schuim 
Bijzondere gevaren Bij brand kan/kunnen 
a flammable vapour that is heavier than air 
vrijkomen. 
Speciale beschermende uitrusting voor 
Brandweerlieden Bij brand een 
persluchtmasker dragen. 

6. MAATREGELEN BIJ ACCIDENTEEL 
VRIJKOMEN VAN DE STOF OF HET 
PREPARAAT 

Persoonlijke voorzorgsmaatregelen 
Verontreinigde vloeren worden uitzonderlijk 
glad. Personeel naar veilige plaatsen 
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evacueren. Voor voldoende ventilatie 
zorgen. Persoonlijke 
beschermingsmiddelen gebruiken. 
Milieuvoorzorgsmaatrege len Aflopen 
naar de bodem vermijden. Het product mag 
het grondwater niet verontreinigen. Het 
product niet in de riolering laten komen. 
Oppervlaktewater niet verontreinigen. 
Reinigingsmethoden Opnemen in inert 
absorberend materiaal (b.v. zand, 
kiezelgur, zuurbindingsmiddel, universeel 
bindingsmiddel, zaagsel). Werkwijzen voor 
schoonmaken - kleine morsingen Met 11. 

bevochtigers 
reinigen. Oplosmiddelen vermijden. 

10. STABILITEIT EN REACTIVITEIT 

Stabiliteit Stabiel onder normale 
omstandigheden 
Te vermijden omstandigheden Warmte, 
vlammen en vonken. 
Te vermijden substanties sterke zuren en 
oxidatiemiddelen sterke basen 
Gevaarlijke ontledingsproducten 
Koolmonoxide koolstofoxiden Bij 
onvolledige verbranding kunnen kleine 
hoeveelheden butadiene ontstaan. 

7. HANTERING EN OPSLAG 

Hantering Aanraking met de ogen en de 
huid vermijden. De verpakking voorzichtig 
openmaken en bewerken. Niet roken 
tijdens gebruik. Persoonlijke 
beschermingsmiddelen dragen. Verwijderd 
houden van open vuur, hete oppervlakken 
en ontstekingsbronnen. 
Opslag Gesloten verpakking op een droge 
en goed geventileerde plaats bewaren. 
Bewaren bij een temperatuur tussen 15 en 
25 °C. Niet blootstellen aan directe 
zonnestraling. 

8. MAATREGELEN TER BEHEERSING 
VAN 
BLOOTSTELLING/PERSOONLIJKE 
BESCHERMING 

Technische maatregelen Voor geschikte 
ventilatie zorgen, vooral in gesloten 
ruimten 
Adembescherming Bij ontoereikende 
ventilatie een geschikt 
ademhalingsapparaat dragen. 
Bescherming van de handen 
handschoenen bestand tegen 
oplosmiddelen 
Oogbescherming goed gesloten 
veiligheidsbril gelaatsscherm veiligheidsbril 
met zijkleppen 
Bescherming van de huid en het 
lichaam Aanraking met de ogen, de huid 
en de kleding vermijden. Rubber of 
kunststof schort 

9. FYSISCHE EN CHEMISCHE 
EIGENSCHAPPEN 

Beschrijving 
Kleur 
Geur 
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vloeistof 
kleurloos 
weinig 

TOXICOLOGISCHE INFORMATIE 

Acute giftigheid Van dit product zijn geen 
schadelijke effecten voor de gezondheid 
van de mens bekend. 
Primaire irritatie Kan huidirritatie 
veroorzaken bij gevoelige personen. 
Sensibilisatie Kan overgevoeligheid 
veroorzaken bij gevoelige personen. 
Herhaalde of langdurige blootstelling 
Langdurig huidcontact kan huidirritatie 
en/of dermatitis veroorzaken. 

12. ECOLOGISCHE INFORMATIE 

Ecotoxiciteitseffecten Van de stof zelf zijn 
geen gegevens beschikbaar. 
Verdere informatie Van dit product zijn 
geen toxicologische effecten in het milieu 
bekend. 

13. INSTRUCTIES VOOR VERWIJDERING 

Algemene gegevens Verwijderen met 
inachtneming van de plaatselijke 
bepalingen van overheidswege. 

14. INFORMATIE MET BETREKKING TOT 
HET VERVOER 

ADR/RID Juiste transportnaam NOT 
CLASSIFIED AS HAZARDOUS FOR 
TRANSPORT 
IMO Waterverontreinigen de stof 
IATA-DGR 

15. WETTELIJK VERPLICHTE INFORMATIE 

Symbo(o)I(en): Xi; 

R-zin(nen) 
R43 - Kan overgevoeligheid veroorzaken 
bij contact met de huid. 
S-zin(nen) 
S24 - Aanraking met de huid vermijden. 
S37 - Draag geschikte handschoenen. 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 442 of 729



16. OVERIGE INFORMATIE 

Tekst van de R-termen die in Sectie 2 

worden aangehaald. 
R43 - Kan overgevoeligheid veroorzaken 
bij contact met de huid. 
Andere informatie IT SHOULD BE 
NOTED THAT THIS PRODUCT IS 
INTENDED FOR USE WITH A 
HARDENER DESIGNATED BY ROBNOR 
RESINS. THE CORRESPONDING 
SAFETY DATA FOR THAT HARDENER 
MUST BE STUDIED ALONG WITH THE 
DATA ON THIS SHEET PRIOR TO USE. 
USING HARDENERS WHICH HAVE NOT 
BEEN SUPPLIED AND/OR 
RECOMMENDED BY ROBNOR RESINS 
FOR USE WITH THIS PRODUCT IS 
POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

VEILIGHEIDSINFORMATIEB LAD 

1. IDENTIFICATIE VAN DE STOF OF HET 
PREPARAAT 

Productbenaming HL227R/NC 

2. SAMENSTELLING EN INFORMATIE 
OVER DE BESTANDDELEN 

Gevaarlijke bestanddelen 
DIPHENYLMETHANEDIISOCYANATE, 
ISOMERS & HOMOLOGUES 30-40% 
CAS: 009016-87-9 
Xn;R20 Xi;R36 Xi;R37 Xi;R38 Xn;R42 
Xi;R43 

3. IDENTIFICATIE VAN DE GEVAREN 

Belangrijkste gevaren Schadelijk bij 
inademing. Irriterend voor de ogen, de 
ademhalingswegen en de huid. Kan 
overgevoeligheid veroorzaken bij 
inademing of contact met de huid. 

4. EERSTEHULPMAATREGELEN 

Contact met de huid Onmiddellijk 
langdurig met zeep en veel water 
afwassen; alle verontreinigde kleding en 
schoenen uittrekken. Als de huidirritatie 
voortduurt, een arts raadplegen. 
Contact met de ogen Grondig met veel 
water spoelen gedurende tenminste 15 

minuten en een arts raadplegen. 
Inademing In de frisse lucht brengen. Een 
arts raadplegen na een aanzienlijke 
blootstelling. 
Inslikken In geval van inslikken 
onmiddellijk een arts raadplegen en 

verpakking of etiket tonen. Veel water 
drinken. Medisch advies inwinnen, 
vooraleer braken op to wekken. Nooit een 
bewusteloos persoon laten drinken (of 
eten). 
Algemene aanbevelingen In geval van 
ongeval of indien men zich onwel voelt 
onmiddellijk een arts raadplegen (indien 
mogelijk het etiket tonen). 

5. BRANDBESTRIJDINGSMAATREGELEN 

Geschikte blusmiddelen droogpoeder 
poeder droog zand alcoholbestendig 
schuim kooldioxide (CO2) 
Blusmiddelen die om 
veiligheidsredenen niet gebruikt mogen 
worden sterke waterstraal 
Bijzondere gevaren Bij brand kan/kunnen 
highly toxic or corrosive fumes vrijkomen. 
Speciale beschermende uitrusting voor 
Brandweerlieden Bij brand een 
persluchtmasker dragen. 

6. MAATREGELEN BIJ ACCIDENTEEL 
VRIJKOMEN VAN DE STOF OF HET 
PREPARAAT 

Persoonlijke voorzorgsmaatregelen 
Persoonlijke beschermingsmiddelen 
gebruiken. Personeel naar veilige plaatsen 
evacueren. Voor voldoende ventilatie 
zorgen. Verontreinigde vloeren worden 
uitzonderlijk glad. 
Milieuvoorzorgsmaatrege len Aflopen 
naar de bodem vermijden. Het product mag 
het grondwater niet verontreinigen. Het 
product niet in de riolering laten komen. 
Voorkom verdere lekkages en morsingen 
Oppervlaktewater niet verontreinigen. 
Reinigingsmethoden Opnemen in inert 
absorberend materiaal (b.v. zand, 
kiezelgur, zuurbindingsmiddel, universeel 
bindingsmiddel, zaagsel). 

7. HANTERING EN OPSLAG 

Hantering Aanraking met de ogen en de 
huid vermijden. Dampen of spuitnevel niet 
inademen. Niet roken. De verpakking 
voorzichtig openmaken en bewerken. 
Verwijderd houden van open vuur, hete 
oppervlakken en ontstekingsbronnen. Voor 
voldoende luchtverversing en/of afzuiging 
zorgen in de werkplaatsen. Persoonlijke 
beschermingsmiddelen dragen. 
Voorzorgsmaatregelen nemen tegen 
ontladingen van statische elektriciteit. 
Ops lag Bewaren bij een temperatuur 
tussen 15 en 25 °C. Gesloten verpakking 

25 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 443 of 729



op een droge en goed geventileerde pleats 
bewaren. Niet samen met zuren opslaan 

8. MAATREGELEN TER BEHEERSING 
VAN 
BLOOTSTELLING/PERSOONLIJKE 
BESCHERMING 

Technische maatregelen Voor geschikte 
ventilatie zorgen, vooral in gesloten 
ruimten. 
Adembescherming geschikte 
ademhalingsuitrusting: 
Bescherming van de handen 
handschoenen van rubber of kunststof 
Oogbescherming gelaatsscherm 
veiligheidsbril met zijkleppen goed gesloten 
veiligheidsbril 
Bescherming van de huid en het 
Iichaam Aanraking met de ogen, de huid 
en de kleding vermijden. Hanteer 
overeenkomstig geode industriele hygiene 
en veiligheid. Verontreinigde kleding 
verwijderen en wassen voor hergebruik. 
Rubber of kunststof schort 

FYSISCHE EN CHEMISCHE 
EIGENSCHAPPEN 

Beschrijving 
Kleur 
Geur 

vloeistof 
amber 
weinig 

10. STABILITEIT EN REACTIVITEIT 

Stabiliteit Stabiel onder normale 
omstandigheden 
Te vermijden omstandigheden Warmte, 
vlammen en vonken. 
Te vermijden substanties zuren 
oxidatiemiddelen Niet combineerbaar met 
zuren en basen. Verwijderd houden van 
oxidatiemiddelen, sterk alkalische en sterk 
zure materialen om exothermische readies 
to vermijden. 
Gevaarlijke ontledingsproducten 
Koolmonoxide koolstofoxiden isocyaniden 
Ammoniak Cyaanwaterstof (Blauwzuur) 
NOx 

11. TOXICOLOGISCHE INFORMATIE 

Acute giftigheid Schadelijk bij inademing, 
opname door de mond en aanraking met 
de huid. Personen die allergisch zijn voor 
isocyanaten, en vooral diegenen die fijden 
aan astma of andere aandoeningen van de 
luchtwegen mogen niet met isocyanaten 
werken. Chronisch inademen veroorzaakt 
vermoeidheid, hoofdpijn en rhinitis. hoesten 
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Primaire irritatie Irriterend voor de 
ademhalingswegen en de huid. Het stof 
veroorzaakt irritatie van de ogen, huid en 
slijmvliezen. Veroorzaakt brandwonden. 
Sensibilisatie Kan overgevoeligheid 
veroorzaken bij inademing of contact met 
de huid. Veroorzaakt overgevoeligheid. 
Herhaalde of Iangdurige blootstelling 
Herhaalde of Iangdurige aanraking 
sensibilisatie (overgevoeligheid), astma en 
eczeem. 

12. ECOLOGISCHE INFORMATIE 

Persistentie en afbreekbaarheid Niet 
intrinsiek biologisch afbreekbaar. 

13. INSTRUCTIES VOOR VERWIJDERING 

Algemene gegevens Kan worden 
verbrand indien in overeenstemming met 
de plaatselijke voorschriften. Verwijderen 
met inachtneming van de plaatselijke 
bepalingen van overheidswege. 

14. INFORMATIE MET BETREKKING TOT 
HET VERVOER 

ADR/RID Juiste transportnaam NOT 
CLASSIFIED AS HAZARDOUS FOR 
TRANSPORT 
IMO Waterverontreinigen de stof 
IATA-DGR 

15. WETTELIJK VERPLICHTE INFORMATIE 

Symbo(o)I(en): Xn; 

R-zin(nen) 
R20 - Schadelijk bij inademing. 
R36/37/38 - Irriterend voor de ogen, de 
ademhalingswegen en de huid. 
R42/43 - Kan overgevoeligheid 
veroorzaken bij inademing of contact met 
de huid. 
S-zin(nen) 
S23 - Gas/rook/damp/spuitnevel niet 
inademen. 
S24 - Aanraking met de huid vermijden. 
S37 - Draag geschikte handschoenen. 
S63 - Bij een ongeval door inademing: 
slachtoffer in de frisse lucht brengen en 
laten rusten 

16. OVERIGE INFORMATIE 

Tekst van de R-termen die in Sectie 2 
worden aangehaald. 
R20 - Schadelijk bij inademing. 
R36 - Irriterend voor de ogen. 
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R37 - Irriterend voor de 
ademhalingswegen. 
R38 - Irriterend voor de huid. 
R42 - Kan overgevoeligheid veroorzaken 
bij inademing. 
R43 - Kan overgevoeligheid veroorzaken 
bij contact met de huid. 
Andere informatie IT SHOULD BE 
NOTED THAT THIS PRODUCT IS 
INTENDED FOR USE WITH A RESIN 
DESIGNATED BY ROBNOR RESINS. 
THE CORRESPONDING SAFETY DATA 
FOR THAT RESIN MUST BE STUDIED 
ALONG WITH THE DATA ON THIS 
SHEET PRIOR TO USE. USING RESINS 
WHICH HAVE NOT BEEN SUPPLIED 
AND/OR RECOMMENDED BY ROBNOR 
RESINS FOR USE WITH THIS PRODUCT 
IS POTENTIALLY HAZARDOUS AND 
SHOULD NOT BE CONTEMPLATED. 

Safety instructions and operating procedures for 
specified tasks must be written, communicated 
and enforced. These will include: 
**Provision of hazard information and training of 
personnel based on operating procedures and 
safety data sheets, together with instructions on 
how to avoid exposure. 
"Assessment of the risk of exposure and contact 
after all reasonable practical steps have been 
taken to avoid exposure, selection of suitable 
personal protective equipment and 
implementation of an appropriate programme. 
**Provision of facilities for washing, storage of 
clothing and skin care and promotion of their use. 
"Close supervision to identify failure in the 
performance of process controls or in following 
operating instructions, the occurrence of irritation 
and inadequate use of personal protective 
equipment. Assessment should also be made of 
the need for industrial personal hygiene and 
medical surveillance, and provision of appropriate 
services. 
Occupational dermatitis contracted during 
exposure to resin systems is a reportable disease 
under Schedule 3 of the RIDDOR regulations 
(UK). Form F2508A available from the HSE 
should be used for such notification. 
It is a statutory requirement that Medical 
Supervision is carried out when using products 
which can cause an identifiable disease, there is 
reasonable likelihood that the disease may occur 
under the particular conditions of work and there 
are valid techniques for detecting indications of 
the disease. 
The Safety Data Sheet was compiled using 
information gathered concerning its individual 
components. No synergistic effects are known to 
us but we cannot exclude the existence of such 
effects. 
If this product is to be machined in any way then 
the toxicological information in Section 11 and the 

information concerning respiratory protection in 

Section 8 should be noted. 
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PRODUCTS & CUSTOMER SUPPORT 

Products 
Automation Systems 

for the following industries: 
- Chemical & Pharmaceutical 
- Food & Beverage 

Manufacturing 
- Metals and Minerals 
- Oil, Gas & Petrochemical 
- Pulp and Paper 

Drives and Motors 
AC and DC Drives, AC and DC Machines, AC motors to 
1 kV 
Drive systems 
Force Measurement 
Servo Drives 

Controllers & Recorders 
Single and Multi-loop Controllers 
Circular Chart , Strip Chart and Paperless Recorders 
Paperless Recorders 
Process Indicators 

Flexible Automation 
Industrial Robots and Robot Systems 

Flow Measurement 
Electromagnetic Flowmeters 
Mass Flow Meters 
Turbine Flowmeters 
Flow Elements 

Marine Systems & Turbochargers 
Electrical Systems 
Marine Equipment 
Offshore Retrofit and Relerbishment 

Process Analytics 
Process Gas Analysis 
Systems Integration 

Transmitters 
Pressure 
Temperature 
Level 
Interface Modules 

Valves, Actuators and Positioners 
Control Valves 
Actuators 
Positioners 

Water, Gas & Industrial Analytics Instrumentation 
pH, conductivity, and dissolved oxygen transmitters 
and sensors 
ammonia, nitrate, phosphate, silica, sodium, chloride, 
fluoride, dissolved oxygen and hydrazine analyzers. 
Zirconia oxygen analyzers, katharometers, hydrogen 

purity and purge-gas monitors, thermal conductivity. 

Customer Support 
We provide a comprehensive after sales service via a 
Worldwide Service Organization. Contact one of the 
following offices for details on your nearest Service and 
Repair Centre. 

United Kingdom 
ABB Ltd 
Tel: +44 (0)1480 475 321 
Fax: +44 (0)1480 829671 

United States of America 
ABB Inc 
Tel: +1 775 850 4800 
Fax: +1 775 850 4808 

Client Warranty 

Prior to installation, the equipment referred to in this 
manual must be stored in a clean, dry environment, in 

accordance with the Company's published 
specification. 
Periodic checks must be made on the equipment's 
condition. In the event of a failure under warranty, the 
following documentation must be provided as 
substantiation: 

1. A listing evidencing process operation and alarm 
logs at time of failure. 

2. Copies of all storage, installation, operating and 
maintenance records relating to the alleged faulty unit. 
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ABB has Sales 8 Customer Support expertise 
in over 100 countries worldwide 

www.abb.com 

IL ID ID PI IP P 
ABB Limited 
Oldends Lane. Stonehouse 
Gloucestershire, GL10 3TA 

UK 

ABB Inc . 

Analytical Instruments 

9716 S. Virginia St.. Ste. E 

Reno. Nevada 89521 
USA 

Tel: +44 (0)1453 826661 Tel: +1 775 850 4800 
Fax: +44 (0)1453 829671 Fax: +1 775 850 4808 

The Company's policy is one of continuous product 
improvement and the right is reserved to modify the 

information contained herein without notice. 

C ABS 2004 

Printed in UK (08.04) 
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COMMON LOGIC Pty Ltd Main Switchboard Manual 
Specialist Electrical Contractors 

Subject: SP299 Viola Place Sheet: 11 

Of: 12 

Section 
6 

Page Revision No: 1 Date: 17/06/05 Manual Issue No: 1 Date: 17/06/05 

6.0 VARIABLE SPEED DRIVE MANUALS AND PARAMETER 
SETTINGS 

6.1 VFD SETTINGS AND PARRAMETERS 

6.2 VFD MANUALS 

Authorised By: Grant Kerr 

JH42MC04 Viola Place 
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Author: Leighton Contractors (LCPL) I Brisbane Water (BW) 
Date: 20-Jun-05 
Issue: As Built 

SP299 SEWAGE PUMP STATION VIOLA PLACE 

Variable Speed Drive - Pumps No 1 and No 2 Parameter Settings 
Control Systems Paramers 

TIotor Power,Settin s non NCS 

II 1 CONCRETE - REMOTE I CONCRETE - LOCAL STEEL - REMOTEll 

Setup 3 

STEEL. LOCAL I Units) Related 1.0. 

No. Name Setup 1: Setup 2 Setup I__11 Comment Setting By 

1 Language English (01 English (0) English (0) English (0) 
Multi setup (5) Local / Remote 

Danfoss 
BW 2 Active Setup Multi setup (5) Multi setup (5) Multi setup (5) 

3 Copying of Setup 
LCP copy 

No copy (0) - No copy (0) 
No copy (0) . No copy (0) 

No copy (0) 
. No copy (0) 

No copy (0) 
No copy (0) 

Danfoss 
Danfoss 4 

5 Custom readout 100 100 100 100 BW 
6 Cust.read. Unit % (1) % (1) % (1) % (1) BW 
7 Large display readout Frequency [Hz] (3) Frequency [Hz] (3) Frequency [Hz] (3) Frequency [Hz) (3) Display LCPL 
8 Small readout 1 Motor voltage M (16) Motor voltae (V] (16) Motor voltage [V] (16) Motor voltage M (16) Display As required 
9 Small readout 2 Motor current [A] (5) Motor current [A] (5) 

Power [kW] (6) PowerikW) (6) 
Motor current [A] (5) 

Power [kW) (6) 
Motor current [A] (5) 

Power [kW] (6) 
Display 
Display 

Danfoss 
Danfoss 10 Small readout 3 

11 Unit of loc ref Hz (0) Hz (0) Hz (0) Hz (0) Display Danfoss 
12 Hand start button- Disable (0) Disable (0) Disable (0) Disable (0) Keypad Disable BW 
13 Stop button Disable (0) Disable (0) Disable (0) Disable (0) Keypad Disable BW 
14 Auto start button . Disable (0) Disable (0) Disable (0) Disable (0) Keypad Disable BW 
15 Reset button Enable (1) Enable (1) Enable (1) Enable (1) BW 
16 Data change lock Not locked (0) Not locked (0) Not locked (0) Not locked (0) BW 
17 Power Up Action Auto restart (0) Auto restart (0) Auto restart (0) Auto restart (0) BW 

100 Config. Mode i Open loop (0) 
Aeo function (0) 

" Open loop (0) 

< Aeo function10) 
i ,Open loop'(0) Open loop.(0)L 

Aeo funcbon -(0)I Aeo function.(0) 
Danfoss 
Danfoss 101 Vt Charact. 

102 Motor Power 130 130 ' - 130 130 kW LCPL 
103 Motor Voltage 400 400 400 400 V LCPL 
104 Motor Frequency 50 50 50 50 Hz LCPL 
105 Motor Current . .234 . 23,4 234 LCPL 
106 Motor Nom. Speed .- 1485 . .. 1485 1485 . 1485 RPM: LCPL 
107 Auto Motor Adapt. No ama (0) No ama (0) No ama (0) No ama (0) LCPL 
108 Multim. Startvolt 11.3 11.3 . 11.3 11.3 V BW 
109 Resonance Damp : :.10000.% 10000% 10000% 10000% '% Danfoss 
110 High start torque 0 0 0 0 s BW 
111 Start delay 2 2 2 2 s Danfoss 
112 Motor Preheat Disable (0) Disable (0) Disable (0) Disable (0), 

'% 
.Danfoss 

113 Preheat dc current 5000%. ': 5000% ' ' 5000% i; ' 5000% Danfoss 
114 Dc brake current 5000% 5000% 5000% ' 5000% % 

s 

Danfoss 
115 Dc braking time '10 10 10 ' 10 BW 

116 Dc brake cut-in ..:.0 
. - 

0 ' B ' ,;0 . Hz Danfoss 
117 Mot. Therm protect Thermistor fault (2) Thermistor fault (2) Thermistor fault (2) Thermistor fault (2) LCPUBW 
118 Motor power Factor 0.81 0.81 0.81 0.81 

119 
Load compensation at 
low speed 10000% 10000% 10000% 10000% °. Danfoss 

120 
Load compensation at 
high speed 10000% 10000% 10000% 10000% % Danfoss 

121 Slip Compensation 10000% 100 100 100 % Danfoss 
123 Mot. Stator Resistance 1% 0.0091 0.0091 0.0091 Ohm LCPL 
124 Mot.Stator Reactance 447%1 4.47 4.47 4.47 Ohm LCPL 

200 Frequency range 
Min. Frequency 

#N/A 
,25 

#N/A 
25 

N/A #N/A N/A 
25 25 Hz 

LCPL 
LCPUBW 201 

202 Max Frequency - ... 33 . 33 551 - . BW 
203 Reference Site Linked to hand/auto (0) Linked to hand/auto (0) Linked lo hand/auto (0) finked to hand/auto (0) Danfoss 
204 Min. Reference 0 00 0 00 0 00: 0 00 

.55{1_ 

^ < 607 s 
. 60 s 

Danfoss 
LCPUBW 
LPCL 
LPCL 

205 Max. Reference 50 00 ' 50 
206 Ramp Up time 60 

60 
60 

' 60 
60 
60 207 Ramp Down time 

208 Autoramping Enable (1) Enable (1) Enable (1) Enable (1) Danfoss 
209 Jog Frequency 25 25 25 25 Hz BW 

210 Ref. Function External /preset (2) External/preset (2) Extemal/preset (2) External/preset (2) Run at Max BW 
211 Preset Ref. 1 10000.00% 10000.00% 10000.00% 10000.00% % Run at Max BW 
212 Preset Ref. 2 0.00% 0.00% 0.00% 0.00% % BW 
213 Preset Ref. 3 . 0.00% 0.00% 0.00% 0.00% % BW 
214 Preset Ref. 4 0.00% 0.00% 0.00% 0.00% % BW 
215 Current Limit Motor ..: 260 ::.. 260 ,-,:260 :..':260 A LCPL 
216 Freq. Bypass b.w. 0 0 - 0 0 Hz BW 
217 Bypass Freq. 1 120 120 120 120 Hz Danfoss 
218 Bypass Freq. 2 120 120 120 120 Hz Danfoss 
219 Bypass Freq. 3 120 .120 120 120 Hz Danfoss 
220 Bypass Freq. 4 120 120 120 120 Hz Danfoss 
221 Warn. Current Lo .:::.0 :: .0 Danfoss 
222 Warn. Current Hi 260 , 260 ' . 260 260 LCPL 
223 Warn. Freq. Low 0 0 0 0 Hz Danfoss 
224 Warn. Freq. High 120 120 120 120 Hz Danfoss 
225 Warn. Low Ref. -999999.999 -999999.999 -999999.999 -999999.999 Danfoss 
226 Warn. High Ref. 999999.999 999999.999 999999.999 999999.999 Danfoss 
227. Warn. Low Fdbk -999999.999 -999999.999 -999999.999 -999999.999 Danfoss 
228 Warn High Fdbk 

Initial Ramp 
999999.999 

0 

. 999999.999 
0 

999999.999 
0 

999999.999 
0 s 

Danfoss 
Danfoss 229 
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11, 

No. ; ' Name Setup 1 Setup 20 Setup 3; Setup 4 Comment 'Setting By 

300 Digital Input 16 Reset (1) Reset (1) 
Freeze reference (2) Freeze reference (2) 

Reset( 1) 

Freeze reference (2) 
Reset (1) 

Freeze reference (2) 
Reset Danfoss 

BW 301 Digital Input 17 

302 Digital Input 18 Start (1) Start (1) - Start (1) Start (1) Run Command Danfoss 
303 Digital Input 19 No operation (0) No operation (0) No operation (0) No operation (0) BW 
304 Digital Input 27 Coast inverse (0) Coast inverse (0) Coast inverse (0) Coast inverse (0) Interlock OK Danfoss 
305 Digital Input 29 Preset ref. on (6) No operation (0) Preset ref. on (6) No operation (0) Run at Max BW 
306 Digital Input 32 Setup select Isb (4) Setup select Isb (4) Setup select Isb (4) Setup select Isb (4) Mode Selection BW 
307 Digital Input 33 Setup select msb (4) Setup select msb (4) Setup select msb (4) Setup select msb (4) Mode Selection BW 
308 Ai M 53 Funct No operation (0) Reference (1) Reference (1) Reference (1) Local Speed BW 
309 Ai 53 Scale Low 0 0 0 0 V Danfoss 
310 Ai 53 Scale High 10 10 10 10 V Danfoss 
311 Ai M 54 Funct. . Thermistor input (3) ,Thermistor input (3) 

0 0 

.''. Thermistor input (3) 
0 

Therrnistor input (3) 
0 V 

Thermistor Input LCPUBW 
Danfoss 312 Ai 54 Scale Low 

313 Ai 54 Scale High 10 10 10 10 V BW 
314 Ai (mA) 60 Funct. Reference (1) No operation (0) Reference (1) No operation (0) Remote Speed BW 
315 Ai 60 Scale Low 4 4 4 4 mA Danfoss 
316 Ai 60 Scale High 20 20 20 20 mA Danfoss 
317 Live Zero Time 10 10 10 10 s Danfoss 
318 Live Zero Fund. No function (0) No function (0) No function (0) No function (0) BW 
319 Ao 42 Function Drive in auto mode (17) rive in auto mode (17)7rive in auto mode (17)prive in auto mode (17) 

5000; 5000 Hz 

Drive in Auto BW 
BW 320 Ao 42 Puls scale 50001 5000 

321 Ao 45 Function but. freq. 4- 20 ma (30)Dut. freq. 4- 20 ma (30) Out. freq. 4- 20 ma (30)but. freq. 4- 20 ma (30) Speed Feedback 8W 
322 Ao 45 Puls Scale 5000 5000 5000: 5000 Hz Danfoss 
323 Relay 1 Function Ready (1) Ready (1) Ready (1) 

0 

Ready (1) 
0 s 

VFD Ready 13W 

Danfoss 324 Relay 1 On Delay 0 0 

325 Relay 1 Off Delay 0 0 0 0 s BW 
326 Relay 2 Function Running (3) 

5000 
Running (3) 

5000 
Running (3) 

5000 
Running (3) 

5000 Hz 
VFD Running Danfoss 

Danfoss 327 Pulse Ref. Max 
328 Pulse Fdbk Max 25000 25000 25000 25000 Hz Danfoss 

400 Reset Function Manual reset (0) 
10 

Manual reset (0) Manual reset (0) 
10 10 

Manual reset (0) 
10 s 

BW 
Danfoss 401 Autorestarl time 

402 Flying Start Disable (0) Disable (0) Disable (0) Disable (0) BW 
403 Sleep Mode Timer 301 301 301 301 s Danfoss 
404 Sleep Frequency 0 0 0 0 Hz Danfoss 
405 Wakeup Frequency 30 30 30 30 Hz BW 
406 Boost Selpoint 10000% 10000% 10000% 10000% % Danfoss 
407 Switch Freq. .3 

Fixed switchingect (1)Fixed 
Warning (1) 

toderate & warning (1) 
Trip (0) 

3 . 3 

switching freq (1)Fixed switching freq (1)Fixed 
Warning (1) Warning (1)j 

itoderate & warning (1).itoderate & warning (1) 
Trip (0) Trip (0) 

3 

switching freq (1) 
Warning (1) 

toderate & warning (1) 
Trip (0) 

kHz BW 
BW 
Danfoss 
Danfoss 
Danfoss 

408 Noise Reduction 
409 Funct. Low Curr. 
410 Mains Failure 
411 Fund. Overtemp. 
412 Overload Delay 

Min. Feedback 0 
, 60 - : -. 60 

0 0 

, '. ' c.. ' - .. 60 
0 

s Danfoss 
Danfoss 413 

414 Max. Feedback 100 100 100 100 Danfoss 
415 Ref./Fdbk. Unit % (1) % (1) % (1) % (1) Danfoss 
416 Feedback Cony. Linear (0) Linear (0) Linear (0) Linear (0) Danfoss 
417 2 Feedback Calc. Maximum (1) Maximum (1) Maximum (1) Maximum (1) Danfoss 

-/ I'l Setpoint 1. 0 . 0 0 Danfoss 
419 Selpoint 2 0 0 0 0 Danfoss 
420 Pid nor/inv. Ctrl Normal (0) Normal (0) Normal (0) Normal (0) Danfoss 
421 Pid Anti Windup Enable (1) Enable (1) Enable (1) Enable (1) Danfoss 
422 Pid Start Value 25 25 25 25 Hz Danfoss 
423 Pid Prop. Gain 0.3 0.3 0.3 0.3 BW 
424 Pid Integr. Time 9999 

Pid Diff. Time 0 

9999 9999 
0 0 

9999 s 

0 s 

BW 
Danfoss 425 

426 Pid Diff. Gain 5 5 5 5 Danfoss 
427 Pid Filter Time 0.01 0.01 0.01 0.01 5 Danfoss 
433 Motor alternation time 0 0 0 0 h Danfoss 
434 Motor alternation function Ramp (0) Ramp (0) Ramp (0) Ramp (0) Danfoss 

483 
Dynamic DC link 
compensation Enable (1) Enable (1) Enable (1) Enable (1) 1 Danfoss 

500 Protocol Fc (0) Fc (0) Fc (0) Fc (0) Danfoss 
501 Address 1 1 1 1 Danfoss 
502 Baud rate 9600 baud (5) 9600 baud (5) 9600 baud (5) 9600 baud (5) Danfoss 
503 Coasting Logic or (3) Logic or (3) Logic or (3) 

Logic or (3) 
Logic or (3) 

Digital input (0) 
Logic or (3) 
Logic or (3) 

. 60 

Logic or (3) 
Logic or (3) 
Logic or (3) 

Digital input (0) 
Logic or (3) 
Logic or (3) 

60 s 

Danfoss 
Danfoss 
Danfoss 
OW 
8W 
BW 
Danfoss 

504 Dc Brake Logic or (3) Logic or (3) 

505 Start delay 
Reversing 
Select Setup 

Logic or (3) 
Digital input (0) 

Logic or (3)1 

Logic or (3) 

Logic or (3) 
Digital input (0) 

Logic or (3) 

Logic or (3) 

506 
507 
508 Select Speed 
555 Bus Time Inter. 60 60 
556 Bus Time Funct. No function (0) No function (0) No function (0) No function (0) Danfoss 
560 N2 Over. Rel. Time Off Off Off Off BW 
565 Fln Time Inter. 605 60s 60s 60s BW 
566 Fln Time Fund. No Function No Function No Function No Function BW 
618 Reset kwh count Do not reset (0) Do not reset (0) Do not reset (0) Do not reset (0) BW 
619 Reset run hour Do not reset (0) Do not reset (0) Do not reset (0) Do not reset (0) BW 
620 Operation Mode Normal operation (0) Normal operation (0) Normal operation (0) Normal operation (0) BW 

700 Relay 06 Function Drive in Rem. Ref No Operation Drive in Rem. Ref No Operation Danfoss 
701 Relay 06 On Delay Os Os Os Os Danfoss 
702 Relay 06 Off Delay Os Os Os Os Danfoss 
703 Relay 07 Function Running 

Os 

Running Running 
Os Os 

Running 
Os 

BW 
Danfoss 704 Relay 07 On Delay 

705 Relay 07 Off Delay 
Relay 08 Function 
Relay 08 On Delay 

Os 

Drive in Rem. Ref 
Os 

Os Os 

Drive in Rem. Re Drive in Rem. Ref 
Os Os 

Os 

Drive in Rem. Ref 
Os 

Danfoss 
BW 
Danfoss 

706 
707 
708 Relay 08 Off Delay 

Relay 09 Function 
Relay 09 On Delay 
Relay 09 Off Delay 

Os 

Drive in Rem. Ref 
. Os 

Os 

Os Os 

Drive in Rem. Re Drive in Rem. Ref 
Os Os 

Os Os 

Os 

Drive in Rem. Ref 
Os 

Os 

Danfoss 
BW 
Danfoss 
Danfoss 

709 
710 Ali 711 
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ID Name Setup 1 Setup 2 Setup 3 Setup 4 Factory Setup Unit 

1 Language English (0) English (0) English (0) English (0) English (0) 

2 Active setup Multi setup (5) Multi setup (5) Multi setup (5) Multi setup (5) Setup 1 (1) 

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

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

5 Custom readout 100 100 100 100 100 

Cust. read. unit % (1) % (1) % (1) % (1) % (1) 

7 Large readout. Frequency [Hz] (3) Frequency [Hz] (3) Frequency [Hz] (3) Frequency [Hz] (3) Frequency [%] (4) 

8 Small readout 1 Motor voltage [V] (16) Motor voltage [V] (16) Motor voltage [V] (16) Motor voltage [V] (16) Reference [unit] (2) 

9 Small readout 2 Motor current [A] (5) Motor current [A] (5) - Motor current [A] (5) Motor current [A] (5) Motor current [A] (5) 

10 Small readout 3 Power [kW] (6) Power [kW] (6) Power [kW] (6) Power [kW] (6) Power [HP] (7) 

11 Unit of loc ref Hz (0) Hz (0) Hz (0) Hz (0) % of fmax (1) 

12 Hand start bttn Disable (0) Disable (0) Disable (0) Disable (0) Enable (1) 

13 Stop button Disable (0) Disable (0) Disable (0) Disable (0) Enable (1) 

14 Auto start bttn Disable (0) Disable (0) Disable (0) Disable (0) Enable (1) 

15 Reset button Enable (1) Enable (1) Enable (1) Enable (1) Enable (1) 

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

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

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

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

102 Motor power 130 130 130 130 132 kW 

103 Motor voltage 400 400 400 400 460 V 

104 Motor frequency 50 50 50 50 60 Hz 

105 Motor current 234 234 234 234 210.43 A 

106 Motor nom. speed 1485 1485 1485 1485 1776 RPM 

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

108 Vt start volt 11.3 11.3 11.3 11.3 2.5 V 

109 Resonance damp. 100 100 100 100 100 % 

110 High start torq. 0 - 0 0 0 0 s 

111 Start delay 2 2 2 2 0 s 

112 Motor preheat Disable (0) Disable (0) Disable (0) Disable (0) Disable (0) 

113 Preheat dc curr. 50 50 50 50 50 

114 Dc brake current 50 50 - 50 50 . 50 % 

115 Dc braking time' 10 10 10 10 10 s 

116 Dc brake cut-in 0 0 0 0 0 Hz 

117 Mot.therm protec Thermistor fault (2) Thermistor fault (2) Thermistor fault (2) Thermistor fault (2) Etr trip 1 (4) 
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118 Motor pwr fact 0.81 0.81 0.81 0.81 0.75 

119 Load comp lo spd 100 100 100 100 100 % 

120 Load comp hi spd 100 100 100 100 , 100 % 

121 Slip compensat. 100 100 100 100 100 % 

122 Slip time const. 0.5 0.5 0.5 0.5 0.5 s 

123 Stator resist 0.0091 0.0091 0.0091 0.0091 0.0119 Ohm 
124 Stator react. 4.47 4.47 4.47 4.47 5.82 Ohm 

201 Min. frequency 25 25 25 25 0 Hz 

202 Max. frequency . 33 33 55 55 60 Hz 

203 Reference site Linked to hand/auto (0) Linked to hand/auto (0) Linked to hand/auto (0) Linked to hand/auto (0) Linked to hand/auto (0) 

204 Min. reference 0 0 0 0 0 

205 Max. reference 50 50 55 55 60 

206 Ramp up time 60 60 .60 60 60 s 

207 Ramp down time 60 60 60 60 120 s 

208 Autoramping Enable (1) Enable (1) Enable (1) Enable (1) Enable (1) 

209 Jog frequency 25 25 25 25 10 Hz 

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

211 Preset ref. 1 100 100 100 100 0 % 

212 Preset ref. 2 0' 0 0 0 0% 
213 Preset ref. 3 0 0 0 0 0% 
214 Preset ref. 4 0 0 0 0 0% 
215 Curr limit motor 260 260 260 260 240 A 

216 Freq bypass b.w. 0 0 0 0 0 Hz 
217 Bypass freq. 1 120 120 120 120 120 Hz 

218 Bypass freq. 2 120 120 120 120 120 Hz 

219 Bypass freq. 3 120 120 120 120 120 Hz 

220 Bypass freq. 4 120 120 120 120 120 Hz 

221 Warn. current lo 0 0 0 0 0 A 

222 Warn. current hi 260 260 260 260 264 A 

223 Warn. freq. low 0 0 0 0 0 Hz 

224 Warn. freq. high 120 120 120 120 120 Hz 

225 Warn. low ref. -1,000,000.00 -1,000,000.00 -1,000,000.00 -1,000,000.00 -1,000,000.00 
226 Warn. high ref. 1,000,000.00 1,000,000.00 1,000,000.00 1,000,000.00 1,000,000.00 
227 Warn. low fdbk -1,000,000.00 -1,000,000.00 -1,000,000.00 -1,000,000.00 -1,000,000.00 
228 Warn. high fdbk 1,000,000.00 1,000,000.00 1,000,000.00 1,000,000.00 1,000,000.00 
229 Initial ramp 0 0 0 0 0 s 
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230 Fill rate 0 0 0 o 

231 Filled setpoint 0 0 0 

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

301 Digital input 17 Freeze reference (2) Freeze reference (2) Freeze reference (2) Freeze reference (2) No operation (0) 

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

303 Digital input 19 No operation (0) No operation (0) No operation (0) No operation (0) Reversing (1) 

304 Digital input 27 Coast inverse (0) Coast inverse (0) Coast inverse (0) Coast inverse (0) Safety interlock (3) 

305 Digital input 29 Preset ref. on (6) No operation (0) Preset ref. on (6) No operation (0) Jog (12) 

306 Digital input 32 Setup select lsb (4) Setup select lsb (4) Setup select lsb (4) Setup select lsb (4) No operation (0) 

307 Digital input 33 Setup select msb (4) Setup select msb (4) Setup select msb (4) Setup select msb (4) No operation (0) 

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

309 Ai 53 scale low 0 0 0 0 0 V 

310 Ai 53 scale high 10 10 10 10 10V 
311 Ai [V] 54 funct. Thermistor input (3) Thermistor input (3) Thermistor input (3) Thermistor input (3) No operation (0) 

312 Ai 54 scale low 0 0 0 0 0 V 

313 Ai 54 scale high 10 10 10 10 10 V 

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

315 Ai 60 scale low 4 4 4 4 4 mA 

316 Ai 60 scale high 20 20 20 20 20 mA 
317 Live zero time 10 10 10 10 10 s 

318 Live zero funct. No function (0) No function (0) No function (0) No function (0) No function (0) 
319 Ao 42 function Drive in auto mode (17) Drive in auto mode (17) Drive in auto mode (17) Drive in auto mode (17) Motor cur. 4- 20 ma (39) 
320 Ao 42 puts scale 5000 5000 5000 5000 5000 Hz 
321 Ao 45 function Out. freq. 4- 20 ma (30) Out. freq. 4- 20 ma (30) Out. freq. 4- 20 ma (30) Out. freq. 4- 20 ma (30) Out. freq. 4- 20 ma (30) 
322 Ao 45 puls scale 5000 5000 5000 5000 5000 Hz 

323 Relay 1 function Ready (1) Ready (1) Ready (1) Ready (1) No alarm (10) 
324 Relayl on delay 0 0 0 0 0 s 

325 Relayl off delay 0 0 0 0 - 2 s 

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

327 Pulse ref. max 5000 5000 5000 5000 5000 Hz 

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

400 Reset function Manual reset (0.) Manual reset (0) Manual reset (0) Manual reset (0) Infinite automatic (9) 

401 Autorestart time 10 10 10 10 10 s 

402 Flying start Disable (0) Disable (0) Disable (0) Disable (0) Disable (0) 

403 Sleep mode timer 301 301 301 301 301 s 

404 Sleep frequency 0 0 0 0 0 Hz 
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405 Wakeup frequency 30 30 30 30 60 Hz 
406 Boost setpoint 100 100 100 100 100 % 

407 Switch freq. 3 3 3 3 3 kHz 
408 Noise reduction Fixed switching freq (1) Fixed switching freq (1) Fixed switching freq (1) Fixed switching freq (1) Asfm (0) 
409 Funct. low curr. Warning (1) Warning (1) Warning (1) Warning (1) Warning (1) 
410 Mains imbalance Autoderate & warning (1) Autoderate & warning (1) Autoderate & warning (1) Autoderate & warning (1) Trip (0) 
411 Funct. overtemp. Trip (0) Trip (0) Trip (0) Trip (0) Trip (0) 
412 Overload delay 60 60 60 60 61 s 

413 Min. feedback 0 0 0 0 0 

414 Max. feedback 100 100 100 100 100 
415 Ref./fdbk. unit % (1) % (1) % (1) % (1) % (1) 
416 Feedback cony. Linear (0) Linear (0) Linear (0) Linear (0) Linear (0) 
417 2 feedback calc. Maximum (1) Maximum (1) Maximum (1) Maximum (1) Maximum (1) 
418 Setpoint 1 0 0 0 0 0 

419 Setpoint 2 0 0 0 0 0 

420 Pid nor/inv.ctrl Normal (0) Normal (0) Normal (0) Normal (0) Normal (0) 
421 Pid anti windup Enable (1) Enable (1) Enable (1) Enable (1) Enable (1) 
422 Pid start value 25 25 25 25 0 Hz 
423 Pid prop. gain 0.3 0.3 0.3 0.3 0.3 
424 Pid integr. time 9,999.00 9,999.00 9,999.00 9,999.00 9,999.00 s , 
425 Pid diff. time 0 0 0 0 0 s 

426 Pid diff. gain 5 5 5 5 5 

427 Pid filter time 0.01 0.01 . 0.01 0.01 0.01 s 

433 Motor alt. time 0 0 0 0 0 h 

434 Motor alt. func. Ramp (0) - Ramp (0) Ramp (0) Ramp (0) Ramp (0) 
483 Dyn dc-link comp Enable (1) Enable (1) Enable (1) Enable (1) Enable (1) 
500 Protocol Fc (0) Fc (0) Fc (0) Fc (0) Fc (0) 
501 Address 1 1 1 1 1 

502 Baud rate 9600 baud (5) 9600 baud (5) 9600 baud (5) 9600 baud (5) 9600 baud (5) 
503 Coasting Logic or (3) Logic or (3) Logic or (3) Logic or (3) Logic or (3) 
504 Dc brake Logic or (3) Logic or (3) Logic or (3) Logic or (3) Logic or (3) 
505 Start Logic or (3) Logic or (3) Logic or (3) Logic or (3) Logic or (3) 
506 Reversing Digital input (0) Digital input (0) Digital input (0) Digital input (0) Digital input (0) 
507 Select. setup Logic or (3) Logic or (3) Logic or (3) Logic or (3) Logic or (3) 
508 Select. speed Logic or (3) Logic or (3) Logic or (3) Logic or (3) Logic or (3) 
533 Displ.text line1 
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534 Displ.text line2 
555 Bus time inter. 60 60 60 60 60 s 
556 Bus time funct. No function (0) No function (0) No function (0) No function (0) No function (0) 
570 M.bus par./frame No parity/ 1 stopbit (2) No parity / .1 stopbit (2) No parity/ 1 stopbit (2) No parity/ 1 stopbit (2) No parity/ 1 stopbit (2) 
571 M.bus com.time. 100 100 100 100 100 ms 
618 Reset kwh count Do not reset (0) Do not reset (0) .D.o not reset (0) Do not reset (0) Do not reset (0) 
619 Reset run. hour Do not reset (0) Do not reset (0) Do not reset (0) Do not reset (0) Do not reset (0) 
620 Operation mode Normal operation (0) Normal operation (0) Normal operation (0) Normal operation (0) Normal operation (0) 
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VLT® 8000 AQUA 

VLT 8000 AQUA 

Operating Instructions 
Software version: 1.3x 

C E us 0 
These Operating Instructions can be used for all VLT 8000 AQUA 
frequency converters with software version 1.3x. 
The software version number can be seen from parameter 624 
Software version no. 

ui a 
LI- 
CD 
N- 
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VLT® 8000 AQUA 

Definitions 
Definitions are given in alphabetical order. 

AEO: 

Automatic Energy Optimization - function that 

dynamically adjusts the current supplied to a 

variable torque load to optimize motor power 

factor and motor efficiency. 

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. 

CT: 

Constant torque: used for e.g. heavy, solid 

sludge pumps and centrifuges. 

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 frequency converter 

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. 

f M,N 

The rated motor frequency (nameplate data). 

f MAX 

Maximum output frequency transmitted to the motor. 

fMIN 

Minimum output frequency transmitted to the motor. 

IM 

The current transmitted to the motor. 

IM.N 

The rated motor current (nameplate data). 

Initializing: 

If initializing is carried out (see parameter 620 

Operating mode ), the frequency converter 

returns to the factory setting. 

IVLT,MAX 

The maximum output current. 

IVLT,N 

The rated output current supplied by the 

frequency converter. 

LCP: 

The control panel, which makes up a complete 
interface for control and programming of VLT 8000 
AQUA. The control panel is detachable and may, 

as an alternative, be installed up to 3 metres away 
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VLT® 8000 AQUA 

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: 

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). 

RVLT 

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. 

Ref MAX 

The maximum value which the reference signal 

may have. Set in parameter 205 Maximum 

reference, RefM,ax. 

RefmiN 

The smallest value which the reference signal may 

have. Set in parameter 204 Minimum reference, RefM,N. 

Setup: 
There are four Setups, in which it is possible to 
save parameter settings. It is possible to change 
between the four parameter Setups and to edit one 
Setup, while another Setup is active. 

Start-disable command: 
A stop command that belongs to group 1 of the 

control commands - see this group. 

Stop command: 

See Control commands. 

Thermistor: 

A temperature-dependent resistor placed where the 

temperature is to be monitored (VLT or motor). 

Trip: 

A state which occurs in different situations, e.g. 

if the 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). 

UW1-, MAX 

The maximum output voltage. 

VT characteristics: 

Variable torque characteristics, used for 

pumps and fans. 
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VLT® 8000 AQUA 

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 the 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/grounding 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 the National Electrical Code and local codes. 

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

5. Protection against motor overload is not included in 

the factory setting. If this function is required, set 

parameter 117, Motor thermal protection, to data 

value ETR trip or data value ETR warning. 

Note: The function is initialised at 1.0 x rated motor 

current and rated motor frequency (see parameter 

117, Motor thermal protection). In UL/cUL 
applications ETR provides Class 20, over-load 
protection in accordance with the NEC ® . 

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. Please note that the frequency converter has more 

voltage inputs than L1, L2, L3 when the DC-bus 
terminals or AUX 24 V option are used. 

Check that all voltage inputs have been 

disconnected and that the necessary time has 

passed before repair work is commenced. 

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

of digital commands, bus commands, references 

or a local stop, while the frequency converter 
is connected to mains. If personal safety 

considerations make it necessary to ensure 

that no unintended start occurs, these stop 
functions are not sufficient. 

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

STOP] must always be activated, following 

which data can be modified. 

3. A stopped motor may start if a fault occurs in 

the electronics of the frequency converter, or 

if a temporary overload or a fault in the supply 

mains or the motor connection ceases. 

Warning: 
Touching the electrical parts may be fatal 
been disconnected from line. 

VLT 8006-8062, 200-240 V: 

VLT 8006-8072, 380-480 V: 

VLT 8102-8352, 380-480 V: 

VLT 8450-8600, 380-480 V: 

VLT 8002-8006, 525-600 V: 

VLT 8008-8027, 525-600 V: 

VLT 8032-8300, 525-600 V: 

- even after the equipment has 

wait at least 15 minutes 
wait at least 15 minutes 
wait at least 20 minutes 
wait at least 15 minutes 
wait at least 4 minutes 
wait at least 15 minutes 
wait at least 30 minutes 

Use on isolated mains 
See section RFI Switch regarding use on isolated mains. 
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VLT® 8000 AQUA 

It is the responsibility of the user or the 
person installing the VLT to provide proper 
earthing/grounding, as well as motor 

overload and branch circuit protection according to 
local codes such as the Nation Electrical Code (NEC). 

NB!: 

ir4 Electrostatic Precaution; Electrostatic discharge 
(ESD). Many electronic components are 

sensitive to static electricity. Voltages so low 

that they cannot be felt, seen or heard, can reduce 

the life, affect performance, or completely destroy 
sensitive electronic components. When performing 

service, proper ESD equipment should be used to 
prevent possible damage from occurring. 

The frequency converter contains dangerous 

4 voltages when connected to mains voltage. /a After disconnecting from mains wait at least 

15 minutes for VLT 8006-8062, 200-240 V 

15 minutes for VLT 8006-8072, 380-480 V 

20 minutes for VLT 8102-8352, 380-480 V 

15 minutes for VLT 8450-8600, 380-480 V 

4 minutes for VLT 8002-8006, 525-600 V 

15 minutes for VLT 8008-8027, 525-600 V 

30 minutes for VLT 8032-8300, 525-600 V 

before touching any electrical components. Also 

make sure that other voltage inputs have been 

disconnected, such as external 24 VDC and 

load-sharing (linkage of DC intermediate circuit). Only 

a competent electrician should carry out the electrical 

installation. Improper installation of the motor or the 
VLT may cause equipment failure, serious injury or 

death. Follow this manual and National Electrical 

Codes (NEC) and local safety codes. 
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Introduction to Operating Instructions 
These Operating Instructions are divided into four 

sections with information about VLT 8000 AQUA. 

Introduction to AQUA: 

Installation: 

Programming: 

All about VLT 8000 AQUA: 

This section tells you the advantages you can obtain by using a VLT 

8000 AQUA - such as Automatic Energy Optimization, Constant Torque 
or Variable Torque and other AQUA relevant functions. 
This section also contains examples of applications as well as 
information about Danfoss. 

This section tells you how to carry out a mechanically correct installation 
of the VLT 8000 AQUA. 
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 8000 AQUA. 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 8000 AQUA. Additionally, information is given on technical 
data, ser-vice, factory settings and special conditions. 

NB!: 
Indicates something to be noted by the reader. 

Indicates a general warning 

Indicates a high-voltage warning 
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Control principle 
A frequency converter rectifies AC voltage from 

mains into DC voltage, after which this DC 

voltage is converted into a AC current with a 

variable amplitude and frequency. 

1. Mains voltage 

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

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

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

The motor is thus supplied with variable voltage and 

frequency, which enables infinitely variable speed 

control of three-phased, standard AC motors. 

3 
4 

5 

6 
-I 

L. J 

2. Rectifier 

A three-phase rectifier bridge that rectifies AC 

current into DC current. 

3. Intermediate circuit 

DC voltage = 1.35 x mains voltage [V]. 

4. Intermediate circuit coils 

Even out the intermediate circuit voltage and reduce 

the harmonic current feedback to the mains supply. 

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

6. Inverter 

Converts DC voltage into variable AC voltage. 

with a variable frequency. 

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

8. Control card 

This is where to find the computer that controls 
the inverter which generates the pulse pattern by 

which the DC voltage is converted into variable 

AC voltage with a variable frequency. 
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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 8000 AQUA with its integral 
Automatic Energy Optimization (AEO), which ensures 
optimum energy utilization. All VLT 8000 AQUA 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 

8000 AQUA 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 

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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III 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 a frequency converter enables the energy consumed by 
the pumps to be kept at a minimum, while optimizing the water supply to consumers. 
A VLT 8000 AQUA with its integral PID controller ensures simple and quick installation. For example, an 

IP54/NEMA 12 unit can be mounted close to the pump on the wall and the existing mains cables can be 
used as mains supply to the frequency converter. A Pressure transmitter (e.g. Danfoss MBS 33 or MBS 
3000) can be fitted a few meters (feet) from the joint outlet point from the waterworks to obtain closed loop 
regulation. Danfoss MBS 33 and MBS 3000 is a two-wire transmitter (4-20 mA) that can be powered directly 
from a VLT 8000 AQUA. The required setpoint (e.g. 5 bar) can be set locally in parameter 418 Setpoint 1. 

Set the following 
Par. 100 
Par. 201 
Par. 202 
Par. 204 
Par. 205 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 
Par. 

parameters: 
Configuration 
Minimum Output Frequency 
Maximum Output Frequency 
Minimum Reference 
Maximum Reference 

302 Terminal 18 Digital inputs 
314 Terminal 60, analog input current 
315 Terminal 60, min. scaling 
316 Terminal 60, max. scaling 
403 Sleep mode timer 
404 Sleep frequency 
405 Wake-up frequency 
406 Boost setpoint 
413 Minimum Feedback 
414 Maximum Feedback 
415 Process units 
418 Setpoint 1 

420 PID control action 
423 PID Proportional gain 
424 PID Integral time 

U VWPE 

wnww 
0-10. 

Assume: 

Transmitter is scaled 0-10 Bar, minimum flow 

is achieved at 30 Hz. An increase in motor 
speed increases the pressure. 

* The PID tuning parameters depend on the actual system dynamics. 

Closed loop [1] 
30 Hz 
50 Hz (or 60 Hz) 
0 Bar 
10 Bar 
Start [1] 
Feedback signal [2] 
4 mA 
20 mA 
10 sec. 
35 Hz 
45 Hz 
125% 
0 Bar 
10 Bar 
Bar [16] 
5 bar 
Normal 
0.3* 
30 sec.* 
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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 8000 AQUA units have an RS 485 port 
and FC protocol as standard. 
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 

Lon Works 

DeviceNet 

Modbus RTU 

Information on the installation of various options is 

not included in these operating instructions. 

Using the RS 485 port enables communication, 
e.g. with a PC. A Windows TM program, called 

MCT 10, is available for this purpose. It can be 

used to monitor, program and control one or 

several VLT 8000 AQUA units. 

Cascade Controller Option 
In "Standard Mode", one motor is controlled by 

the drive that has the Cascade Controller Option 

card installed in it. Up to four additional fixed speed 

motors can be sequenced on & off, as required 

by the process, in lead-lag mode. 

In "Master/Slave Mode", the drive that has the 

Cascade Controller option card installed in it, along 

with its associated motor, is designated as the 
master. Up to four additional motors, each with 

its own drive, can be operated in slave mode. The 

Cascade Controller functions to stage the slave 

drives/motors - on & off (as required), as a function 

of "best system operating efficiency". 

In "Lead Pump Alternation Mode", it is possible to 

average out the usage of the pumps. This is done by 

making the frequency converter switch between the 

pumps (max. 4) by means of a timer. Please note 

that this mode requires an external relay setup. 

Consult your Danfoss Sales Office for 

additional information. 

Accessories 

000000000001100 

Terminal cover 

!!:5 
C:13 

LCP 
control unit 

IP4x, 
top cover 

1752A220.10 

IP 20 bottom cover 

0713.1 311 
rk. 
II 31,1, 

Application option 

0 a 8 CD 

o8 b@ 
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Type Description Order no. 

IP 4x top cover IP 1) Option, VLT type 8006-8011 380-460 V compact 175Z0928 

IP 4 x top cover l) Option. VLT type 8002-8011 525-600 V compact 175Z0928 

NEMA 12 bonding plate 2) Option, VLT type 8006-8011 380-460 V 175H4195 

IP 20 terminal cover Option, VLT type 8006-8022 200-240 V 175Z4622 

IP 20 terminal cover Option. VLT type 8027-8032 200-240 V 175Z4623 

IP 20 terminal cover Option, VLT type 6016-6042 380-460 V 175Z4622 

IP 20 terminal cover Option. VLT type 8016-8042 525-600 V 175Z4622 

IP 20 terminal cover Option. VLT type 8052-8072 380-460 V 175Z4623 

IP 20 terminal cover Option, VLT type 8102-8122 380-460 V 175Z4280 

IP 20 terminal cover Option, VLT type 8052-8072 525-600 V 175Z4623 

IP 20 bottom cover Option. VLT type 8042-8062 200-240 V 176F1800 

IP 20 bottom cover Option. VLT type 8100-8150 525-600 V 176F1800 

IP 20 bottom cover Option, VLT type 8200-8300 525-600 V 176F1801 

Terminal adaptor kit VLT type 8042-8062 200-240 V, IP 54 176F1808 

Terminal adaptor kit VLT type 8042-8062 200-240 V, IP 00/NEMA 1 176F1805 

Terminal adaptor kit VLT type 8100-8150 525-600 V. IP 00/NEMA 1 176F1805 

Terminal adaptor kit VLT type 8200-8300 525-600 V. IP 00/NEMA 1 176F1811 

Terminal adaptor kit VLT type 8450-8600, 380-460 V, EX 176F1815 

Control panel LCP Separate LCP 175Z7804 

LCP remote-mounting kit IP 00 & 203) Remote-mounting kit, incl. 3 m cable 175Z0850 

LCP remote- mountinakit IP 54 4) Remote-mounting kit, incl. 3 m cable 175Z7802 

LCP blind cover for all IP00/1P20 drives 175Z7806 

Cable for LOP Separate cable (3 m) 175Z0929 

Relay card Application card with four relay outputs 175Z3691 

Cascade controller card With conformal coating 175Z3692 

Profibus option Without/with conformal coating 175Z3685/175Z3686 

LonWorks option, Free topology Without conformal coating 176F0225 

Modbus RTU option Without conformal coating 17523362 

DeviceNet option Without conformal coating 176F0224 

MCT 10 Set-up software CD-Rom 130B1000 

MCT 31 Harmonic calculation CD-Rom 130B1031 

1) IP 4x/NEMA 1 top cover is for IP 20 units only and only horizontal surfaces comply with IP 4x. VLT 8000 AOUA is available with an integral fieldbus 

The kit also contains a bonding plate (UL). option or application option. Ordering numbers for the 

2) NEMA 12 bonding plate (UL) is only for IP 54 units. individual VLT types with integrated options can be seen 

3) The remote-mounting kit is only for IP 00 and IP 20 units. Enclosure of the remote-mounting from the relevant manuals or instructions. In addition, 

kit is IP 65. the ordering number system can be used for ordering a 

4) The remote-mounting kit is only for IP 54 units. Enclosure of the remote-mounting kit is IP 65. frequency converter with an option. 
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VLT® 8000 AQUA 

LC filters for VLT 8000 AQUA 
When a motor is controlled by a frequency converter, 

resonance noise will be heard from the motor. This 

noise, which is caused by the design of the motor, 

occurs each time one of the inverter switches in 

the frequency converter is activated. Consequently, 
the resonance noise frequency corresponds to the 

switching frequency of the frequency converter. 

For the VLT 8000 AQUA, Danfoss offers a LC filter 

to dampen the acoustic motor noise. 

This filter reduces the voltage rise time, the peak voltage 

UpEAK and the ripple current AI to the motor, thereby 
making current and voltage almost sinusoidal. The 

acoustic motor noise is therefore reduced to a minimum. 

Because of the ripple current in the coils, there will be 

some noise from the coils. This problem can be solved 

entirely by integrating the filter in a cabinet or similar. 

Examples of the use of LC filters 
Submersible pumps 
For small motors with up to and including 5.5 kW 

rated motor power, use an LC filter, unless the motor 
is equipped with phase separation paper. This applies 

e.g. to all wet running motors. If these motors are 

used without LC filter in connection with a frequency 
converter, the motor windings will short-circuit. If in 

doubt, ask the motor manufacturer whether the motor 
in question is equipped with phase separation paper. 

NB!: 
If a frequency converter controls several motors 
in parallel, the motor cables must be added 
up to give the total cable length. 

Well pumps 

If immersion pumps are used, e.g. submerged 
pumps or well pumps, the supplier should be 

contacted for clarification of requirements. It is 

recommended to use a LC filter if a frequency converter 
is used for well pump applications. 
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VLT® 8000 AQUA 

Ordering numbers, LC filter modules 

Mains supply 3 x 200 - 240 V 

LC filter LC filter 
for VLT type enclosure 

Rated current 
at 200 V 

Max. output 
frequency 

Power 
loss Order no. 

8006-8008 IP 00 25.0 A 60 Hz 85 W 175Z4600 
8011 IP 00 32 A 60 Hz 90 W 175Z4601 

8016 IP 00 46 A 60 Hz 110 W 175Z4602 
8022 IP 00 61 A 60 Hz 170W 175Z4603 
8027 IP 00 73 A 60 Hz 250 W 175Z4604 
8032 IP 00 88 A 60 Hz 320 W 175Z4605 

Mains supply 3 x 380 - 480 
LC filter LC filter 

for VLT type enclosure 
Rated current 
at 400/460 V 

Max. output 
frequency 

Power 
loss Order no. 

8006-8011 IP 20 16A/16A 120 Hz 175Z0832 
8016 IP 00 24 A/ 21.7 A 60 Hz 125 W 175Z4606 
8022 IP 00 32A/27.9A 60 Hz 130 W 175Z4607 

8027 IP 00 37.5 A/32 A 60 Hz 140W 175Z4608 

8032 IP 00 44A/41.4A 60 Hz 170W 175Z4609 

8042 IP 00 61A/54 A 60 Hz 250 W 175Z4610 

8052 IP 00 73A/65A 60 Hz 360 W 175Z4611 

8062 IP 00 90A/78A 60 Hz 450 W 175Z4612 

8072 IP 20 106 A / 106 A 60 Hz 175Z4701 

8102 IP 20 147 A / 130 A 60 Hz 175Z4702 

8122 IP 20 177 A / 160 A 60 Hz 175Z4703 

8152 IP 20 212 A/ 190 A 60 Hz 175Z4704 

8202 IP 20 260 A / 240 A 60 Hz 175Z4705 

8252 IP 20 315 A / 302 A 60 Hz 175Z4706 

8302 IP 20 395 A / 361 A 60 Hz 175Z4707 
8352 IP 20 480 A / 443 A 60 Hz 175Z3139 

8450 IP 20 600 A / 540 A 60 Hz 175Z3140 

8500 IP 20 658 A / 590 A 60 Hz 175Z3141 

8600 IP 20 745 A / 678 A 60 Hz 175Z3142 

Regarding LC filters for 525 - 600 V, please 

contact Danfoss. 

I NB!: 
When using I C filtprs, the switching frequency 

must be 4.5 kHz (see parameter 407). 
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VLT® 8000 AQUA 

LC filters VLT 8006-8011 380 - 480 V 
90 

1750108.11 

'5 5 

The drawing on the left gives the measurements of IP 

20 LC filters for the above-mentioned power range. 

Min. space above and under enclosure: 100 mm. 

IP 20 LC filters have been designed for side-by-side 
installation without any space between enclosures. 

Max. motor cable length: 
- 150 m screened/armoured cable 
- 300 m unscreened/unarmoured cable 
If EMC standards are to be complied with: 

EN 55011-1B: Max. 50 screened/armoured 
cable 
EN 55011-1A: Max. 150 m screened/armoured 
cable 

Weight: 175Z0832 9.5 kg 

Installation of LC filter IP 20 
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VLT® 8000 AQUA 

LC filters VLT 8006-8032, 200 - 240 V / 
8016-8062 380 - 480 V 

The table and the drawing give the measurements 
of IP 00 LC filters for Compact units. 

IP 00 LC filters must be integrated and protected 
against dust, water and corrosive gases. 

Max. motor cable length: 
- 150 m screened/armoured cable 
- 300 m unscreened/unarmoured cable 
If EMC standards are to be complied with: 
- EN 55011 -1 B: Max. 50 screened/armoured 

cable 
- EN 55011-1A: Max. 150 m screened/armoured 

cable 

LC filter IP 00 
LC type A [mm] B [mm] C [mm] D [mm] E [mm] F [mm] G [mm] Weight [kg] 

175Z4600 220 135 92 190 68 170 8 10 

175Z4601 220 145 102 190 78 170 8 13 

175Z4602 250 165 117 210 92 180 8 17 

175Z4603 295 200 151 240 126 190 11 29 
175Z4604 355 205 152 300 121 240 11 38 
175Z4605 360 215 165 300 134 240 11 49 
175Z4606 280 170 121 240 96 190 11 18 

175Z4607 280 175 125 240 100 190 11 20 
175Z4608 280 180 131 240 106 190 11 23 
175Z4609 295 200 151 240 126 190 11 29 
175Z4610 355 205 152 300 121 240 11 38 
175Z4611 355 235 177 300 146 240 11 50 
175Z4612 405 230 163 360 126 310 11 65 

Imossommi 

175ZA549.10 
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VLT® 8000 AQUA 

LC filter VLT 8042-8062 200-240 V / 
8072-8600 380 - 480 V 

The table and the drawing give the measurements of IP 

20 LC filters. IP 20 LC filters must be integrated and 

protected against dust, water and aggressive gases. 

LC-filter IP 20 
LC type 

175Z4701 
175Z4702 
175Z4703 
175Z4704 
175Z4705 
175Z4706 
175Z4707 
175Z3139 
175Z3140 
175Z3141 
175Z3142 

Max. motor cable length: 
- 150 m screened/armoured cable 
- 300 m unscreened/unarmoured cable 
If EMC standards are to be complied with: 
- EN 55011-1B: Max. 50 m screened/armoured 

cable 

A [mm] B [mm] C [mm] 

- EN 55011-1A: Max. 150 m screened/armoured 
cable 

D [mm] E [mm] F [mm] G [mm] Weight [kg] 

740 550 600 70 
740 550 600 70 
740 550 600 110 
740 550 600 120 

830 630 650 220 
830 630 650 250 
830 630 650 250 
1350 800 1000 350 
1350 800 1000 400 
1350 800 1000 400 
1350 800 1000 470 

A B 

1 
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VLT® 8000 AQUA 

Harmonic filter 
Harmonic currents do not directly affect the electricity 

consumption but has an impact on following conditions: 

Higher total current to be handled by the installations 
- Increases load on transformer (sometimes it will 

require a larger transformer, particular at retrofit) 

- Increases heat losses in transformer and installation 

- In some cases demands larger cables, 

switches and fuses 

Higher voltage distortion due to higher current 

Increase risk for disturbing electronic equipment 

connected to same grid 

A high percentage of rectifier load from eg frequency 

converters, will increase the harmonic current, which 

must be reduced to avoid the above consequences. 
Therefore the frequency converter has as standard, 

built in DC coils reducing the total current with about 

40% (compared to devices without any arrangement 
for harmonic suppression), down to 40-45% ThiD. 

In some cases there is a need for further suppression 
(eg retrofit with frequency converters). For this purpose 
Danfoss can offer two advanced harmonic filters 

AHF05 and AHF10, bringing the harmonic current 

down to around 5% and 10% respectively. For further 
details see instruction MG.80.BX.YY. 

Ordering numbers, Harmonic filters 

Harmonic filters are used to reduce mains 

harmonics 
AHF 010: 10% current distortion 
AHF 005: 5% current distortion 

380-415V, 50Hz 

IAHF,N Typical Motor Used 

fkWl 
Danfoss ordering number VLT 8000 
AHF 005 AHF 010 

10 A 4, 5.5 175G6600 175G6622 8006, 8008 
19 A 7.5 175G6601 175G6623 8011, 8016 
26 A 11 175G6602 175G6624 8022 
35 A 15, 18.5 175G6603 175G6625 8027 
43 A 22 175G6604 175G6626 8032 
72 A 30 37 175G6605 175G6627 8042, 8052 

101 A 45. 55 175G6606 175G6628 8062, 8072 
144 A 75 175G6607 175G6629 8102 
180 A 90 175G6608 175G6630 . 8122 
217 A 110 175G6609 175G6631 8152 
289 A 132, 160 175G6610 175G6632 8202, 8252 
324 A 175G6611 175G6633 

Higher ratings can be achieved by paralleling the filter units 
360 A 200 Two 180 A units 8302 
434 A 250 Two 217 A units 8352 
578 A 315 Two 289 A units 8450 
613 A 355 289 A and 324 A units 8600 

440-480V, 60Hz 

IAHF,N Typical Motor Used 

l'HP1 

Danfoss ordering number VLT 8000 
AHF 005 AHF 010 

19 A 10, 15 175G6612 175G6634 8011, 8016 
26 A 20 175G6613 175G6635 8022 
35 A 25, 30 175G6614 175G6636 8027, 8032 
43 A 40 175G6615 175G6637 8042 
72 A 50, 60 175G6616 175G6638 8052, 8062 
101 A 75 175G6617 175G6639 8072 
144 A 100, 125 175G6618 17506640 8102, 8122 
180 A 150 175G6619 175G6641 8152 
217 A 200 175G6620 175G6642 8202 
289 A 250 175G6621 175G6643 8252 

Higher ratings can be achieved by paralleling the filter units 
324 A 300 144 A and 180 A units 8302 
397 A 350 180 A and 217 A units 8352 
506 A 450 217 A and 289 A units 8450 
578 A 500 Two 289 A units 8600 

Please note that the matching of the Danfoss frequency converter and filter is pre-calculated based on 400V/480V and assuming typical motor load (4 pole) 

and 160 % torque. For other combinations, please consult MG.80.BX.YY. 
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VLT® 8000 AQUA 

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-8008-A-T4-C20-R3-DL-F10-A00-CO 
This means that the frequency converter ordered is a 

VLT 8008 for three-phase mains voltage of 380-480 V 

(T4) in Compact enclosure IP 20 (C20). 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 (A) 

indicates the application range of the unit: A = AQUA. 

IP 00: This enclosure is only available for the larger 

power sizes of the VLT 8000 AQUA series. It is 

recommended for installation in standard cabinets. 

IP 20/NEMA 1: This enclosure is used as standard 

enclosure for VLT 8000 AQUA. 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 8152-8600 
with control unit, DC terminals, 
connection of external 24 V DC supply 
for back-up of control PCB. 

DX: Extended unit for VLT type 8152-8600 
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 8152-8352 with 

24 V DC supply for back-up of control 
PCB and built-in main fuses. No DC 
terminals. 

PS: Standard unit for VLT 8152-8352 with 
24 V DC supply for back-up of control 
PCB. No DC terminals. 

PD: Standard unit for VLT 8152-8352 
with 24 V DC supply for back-up of 

control PCB, built-in main fuses and 
disconnect. No DC terminals. 

RFI filter 
Units for a mains voltage of 380-480 V and a motor 
power of up to 7.5 kW (VLT 8011) are always 
supplied with an integral class Al & B filter. Units 

for higher motor power than these can be ordered 
either with or without an RR 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. 

Conformal Coating 
All types of units in the programme are available 

with or without conformal coating of the PCB. 
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VLT® 8000 AQUA 

200-240 V 

Typecode 

Position in string 

T2 

9-10 

COO 

11-13 

C20 

11-13 

CN1 

11-13 

C54 

11-13 

ST 

14-15 

RO 

16-17 

R1 

16-17 

R3 

16-17 

4.0 kW/5.0 HP 8006 X X X X X 

5.5 kW/7.5 HP 8008 X X X X X 

7.5 kW/10 HP 8011 X X X X X 

11 kW/15 HP 8016 X X X X X 

15 kW/20 HP 8022 X X X X X 

18.5 kW/25 HP 8027 X X X X X 

22 kW/30 HP 8032 X X X X X 

30 kW/40 HP 8042 X X X X X X 

37 kW/50 HP 8052 X X X X X X 

45 kW/60 HP 8062 X X X X X X 

380-480 V 

Typecode 

Position in string 

14 

9-10 

COO 

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 

4.0 kW/5.0 HP 8006 X X X X 

5.5 kW/7.5 HP 8008 X X X X 

7.5 kW/10 HP 8011 X X X X 

11 kW/15 HP 8016 X X X X X 

15 kW/20 HP 8022 X X X X X 

18.5 kW/25 HP 8027 X X X X X 

22 kW/30 HP 8032 X X X X X 

30 kW/40 HP 8042 X X X X X 

37 kW/50 HP 8052 X X X X X 

45 kW/60 HP 8062 X X X X X 

55 kW/75 HP 8072 X X X X X 

75 kW/100 HP 8102 X X X X X 

90 kW/125 HP 8122 X X X X X 

110 kW/150 HP 8152 X X X X X X X X X X X 

132 kW/200 HP 8202 X X X X X X X X X X X 

160 kW/250 HP 8252 X X X X X X X X X X X 

200 kW/300 HP 8302 X X X X X X X X X X X 

250 kW/350 HP 8352 X X X X X X X X X X X 

315 kW/450 HP 8450 (XI X X X (X) X X 

355 kW/500 HP 8500 (X) X X X (X) X X 

400 kW/600 HP 8550 (X) X X X (X) X X 

(X): Compact IP 00 enclosure not available with DX 

Voltage 

T2: 200-240 VAC 

T4: 380-480 VAC 

Enclosure 

COO: Compact IP 00 

C20: Compact IP 20 

CN1: Compact NEMA 1 

C54: Compact IP 54 

NB!: 
NEMA 1 exceeds IP 20 

Hardware variant 

ST: Standard 

EX: Extended with 24 V supply and DC terminals 

DX: Extended with 24 V supply, DC terminals, disconnect and fuse 

PS: Standard with 24 V supply 

PD: Standard with 24 V supply, fuse and disconnect 

PF: Standard with 24 V supply and fuse 

RFI filter 

RO: Without filter 

R1: Class Al filter 

R3: Class Al and B filter 
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VLT® 8000 AQUA 

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 8002 X X X X 

1.5 kW/2.0 HP 8003 X X X X 

2.2 kW/3.0 HP 8004 X X X X 

3.0 kW/4.0 HP 8005 X X X X 

4.0 kW/5.0 HP 8006 X X X X 

5.5 kW/7.5 HP 8008 X X X X 

7.5 kW/10 HP 8011 X X X X 

11 kW/15 HP 8016 X X X 

15 kW/20 HP 8022 X X X 

18.5 kW/25 HP 8027 X X X 

22 kW/30 HP 8032 X X X 

30 kW/40 HP 8042 X X X 

37 kW/50 HP 8052 X X X 

45 kW/60 HP 8062 X X X 

55 kW/75 HP 8072 X X X 

75 kW/100 HP 8100 X X X X 

90 kW/125 HP 8125 X X X X 

110 kW/150 HP 8150 X X X X 

132 kW/200 HP 8200 X X X X 

160 kW/250 HP 8250 X X X X 

200 kW/300 HP 8300 X X X X 

T6: 525-600 VAC 

COO: Compact IP 00 

C20: Compact IP 20 

CN1: Compact NEMA 1 

ST: Standard 

RO: Without filter 

NB!: 
110 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 

F30 DeviceNet 
F40 LonWorks free topology 

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

A32 Cascade Controller 

Coating Position: 26-27 
CO3) No coating 
Cl With coating 

1) Not available with enclosure compact IP 54 

2) Not available with fieldbus options (Fxx) 

3) Not available for power sizes from 8450 to 8600 
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VLT® 8000 AQUA 

TYPE CODE Table/Ordering 

VLT 
Power sizes 

a. D008 

form 

-H--T 8 R D F 

gplIcatIon range 
8006 H 

Mains voltage 8008 
8011 
8016 

T2 

8022 T4 
8027 T6 
8032 
8042 Enclosure 
8052 COO 
8062 C20 
8072 C54 
8100 
8102 CHI 

8122 
8125 Hardware variant 
8150 ST 
8152 PS 
8202 PD 
8200 PF 
8250 
8252 EX 

8300 DX 

8302 RFI filter 
8352 
8450 RO 

8500 121 

8600 R3 

No. units of 
this type 

Required 
delivery date 

Ordered by: 

Date: 
Take a copy of the ordering forms. 
Fill them In and send or fax your 
order to the nearest office of the 
Danfoss sales organisation 

Display unit (LCP) 

DO 
DL 

Fieldbus option card 
FOO 
F10 
F30 
F40 

Application option card 
A00 
A31 
A32 

Coating 
CO 
CI 

0 
4 
u. 
ID 
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VLT® 8000 AQUA 

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 380-480 V units 3 x 380/400/415/440/460/480 V ±10% 
Supply voltage 525-600 V units 3 x 525/550/575/600 V ±10% 
Supply frequency 50/60 Hz +/- 1% 
Max. imbalance of supply voltage: 
VLT 8006 - 8011 AQUA / 380 - 480 V and VLT 8002 - 8011 AQUA / 525 - 600 V ±2.0% of rated supply voltage 
VLT 8016 - 8072 AQUA / 525 - 600 V, 380 - 480 V and 

VLT 8006 - 8032 AQUA / 200 - 240 V ±1.5% of rated supply voltage 
VLT 8100 - 8300 AQUA / 525 - 600 V, VLT 8102 - 8600 AQUA / 380 - 480 V and 
VLT 8042 - 8062 AQUA / 200 - 240 V ±3.0% of rated supply voltage 
Displacement factor / cos. 9 near unity (> 0.98) 
True Power Factor (X) nominal 0.90 at rated load 

Input Mains (L1, L2, L3) Allowable On-OFF Switching Sequnces approx. 1 time/2 min. 

Max. short-circuit current 100 kA 

VLT output data (U, V, W): 

Output voltage 0-100% of supply voltage 

Output frequency 0 - 120 Hz 

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

Rated motor voltage, 380-480 V units 380/400/415/440/460/480 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: 130% 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, Ft; approx. 2 

Scanning time per input 3 msec. 

Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (PELO. 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. 
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VLT® 8000 AQUA 

Control card, analogue inputs: 

No. of programmable analogue voltage inputs/thermistor inputs 2 

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

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

Terminal no. earth 55 

Current range 0/4 - 20 mA (scalable) 

Input resistance, approx. 200 f2 

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 (PELV) 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, logic "0" < 5 V DC 

Voltage level, logic "1" > 10 V DC 

Maximum voltage on input 28 V DC 

Input resistance, Ri approx. 2 kfl 
Scanning time per input 3 msec. 

Resolution 10 bit + sign 

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

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

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

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

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

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

Control card, digital/pulse and analogue outputs: 

No. of programmable digital and analogue outputs 2 

Terminal nos. 42, 45 

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

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

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

Current range at analogue output 0/4 - 20 mA 

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

Resolution on analogue output. 8 bit 

Reliable galvanic isolation: All digital and analog outputs are galvanically isolated from the 
supply voltage (PELV) and other high-voltage terminals. 
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VLT® 8000 AQUA 

Control card, 24 V DC supply: 

Terminal nos, 12, 13 

Max. load 200 mA 

Terminal nos. earth 20, 39 
Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply voltage 
(PELV), but has the same potential as the analogue outputs. 

Control card, RS 485 serial communication : 

Terminal nos. 

Reliable galvanic isolation: Full galvanic isolation (PELV). 

Relay outputs: 

68 (TX+, RX+), 69 (TX-, RX-) 

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, 1 A 

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

Max. terminal load (AC) on 1-3, 1-2 power card 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 8152-8600, 380-480 V): 

Terminal nos. 35, 36 

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

Max. voltage ripple 2 V DC 

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

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

Cable lengths and cross-sections: 

Max. motor cable length, screened cable 150m/500 ft 

Max. motor cable length, unscreened cable 300m/1000 ft 
Max. motor cable length, screened cable VLT 8011 380-480 V 100m/330 ft 

Max. motor cable length, screened cable VLT 8011 525-600 V 50m/164 ft 

Max. DC-bus cable length, screened cable 25m/82 ft from frequency converter to DC bar. 

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

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

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

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

If UL/cUL is to be complied with, cable with temperature class 60/75°C / 140/167°F must be used (VLT 

8002 - 8072 (525 - 600 V), VLT 8006 - 8072 (380 - 480 V) and VLT 8002 - 8032 (200 - 240V). If UL/cUL 
is to be complied with, cable with temperature class 75°C/167°F must be used (VLT 8100 - 8300 (525 

- 600 \/), VLT 8102 - 8600 (380 - 480 V), VLT 8042 - 8062 (200 - 240 V) 

Control characteristics: 

Frequency range 0 - 120 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 
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VLT® 8000 AQUA 

> 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, 0 - 140% load Max. error: ±2.0% of rated output current 
Power kW, Power HP, 0 - 90% load Max. error: ±5.0% of rated output power 

Externals: 

Enclosure IPOO/Chassis, IP20/1P21/NEMA 1, IP54/NEMA 12 

Vibration test 0.7 g RMS 18-1000 Hz random. 3 directions for 2 hours (IEC 68-2-34/35/36) 
Max. relative humidity 93 % +2 %, -3 % (IEC 68-2-3) for storage/transport 
Max. relative humidity 95% non condensing (IEC 721-3-3; class 3K3) for operation 

Aggressive environment (IEC 721-3-3) Uncoated class 3C2 
Aggressive environment (IEC 721-3-3) Coated class 3C3 

Ambient temperature, VLT 8006-8011 380-480 V, 8002-8011 525-600 V, IP 20//NEMA 1 

Max. 45°C (117°F) (24-hour average max. 40°C (104°F)) 

Ambient temperature IPOO/Chassis, IP20 /NEMA 1, IP54/NEMA 12, VLT 8011 480 V Max. 

40°O/104°F (24-hour average max. 35°C/95°F) 

see Derating for high ambient temperature 

Min. ambient temperature in full operation 0°C (32°F) 

Min. ambient temperature at reduced performance -10°C (14°F) 

Temperature during storage/transport -25° - +65°/70°C (-13° - +149°/158°F) 

Max. altitude above sea level 1000 m (3300 ft) 

see Derating for high air pressure 

I NB!: 
VLT 8002-8300, 525-600 V units do not comply 
with EMC, Low Voltage or PELV directives. 

VLT 8000 AQUA 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 (194°F) for IPOO/Chassis and IP20 /NEMA 1. For IP54/NEMA 12, the cut-out temperature is 80°C (176°F). 

An overtemperature can only be reset when the temperature of the heat-sink has fallen below 60°C (140°F). VLT 

8151-8202 380-480 V cuts out at 80°C (176°F) and can be reset if the temperature is below 60°C (140 °F). VLT 

8252-8352, 380-480 V cuts out at 105°C (230°F) and can be reset if the temperature has fallen below 70°C (154°F) 

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

is placed on the motor. Alternatively, the drive can be programmed to decrease its output 
frequency as needed to maintain operation if desirable. 
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VLT® 8000 AQUA 

Technical data, mains supply 3 x 200 - 240 V 

According to international requirements 

Output current4) 

Output power (240 V) 

Typical shaft output 

Typical shaft output 

Max. cable cross-section to 

motor 

and DC-bus 

VLT type 

INA:1.N [A] 

IVLT, MAX (60 s) [A] 

SVLTN [kVA) 

PVLT.N [kW) 

PVLT.N [HP) 

[mm2 ] /[AWG] 

Max. input current 

Max. cable 

cross-section power 

(200 V) (RMS)ILN [A) 

[mm2 ] /[AWG] 2) 

Max. pre-fuses 

Mains contactor 

Efficiency3) 

Weight IP 20 

Weight IP 54 

Power loss at 

max. load. (\Ai 

Enclosure 

[-]/UL1) [A] 

[Danfoss type] 

[kg/lbs] 

[kg/lbs] 

Total 

8006 8008 8011 

16.7 24.2 30.8 

18.4 26.6 33.9 

6.9 10.1 12.8 

4.0 5.5 7.5 

5 7.5 10 

10/8 16/6 16/6 

16.0 23.0 30.0 

4/10 16/6 16/6 

35/30 50 60 

CI 6 CI 9 CI 16 

0.95 0.95 0.95 

23/51 23/51 23/51 

35/77 35/77 38/84 

194 426 545 

VLT type IP 20/ NEMA 1. IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft screened motor cables at rated load and rated frequency. 

4. Current ratings fulfill UL requirements for 208-240 V 
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 Technical data, mains supply 3 x 200 - 240 V 

According to international requirements 

Output current4) 

Output power 

VLT type 

Ivan, [A] 

(200-230 V) 

IVLT. MAX (60 s) 

[A] (200-230 V) 

Ivcr.N[A] (240 V) 

IVLT, MAX (60 s) 

[A] (240 V) 

Typical shaft 

output 

Typical shaft 

output 

SVLT,N [kVA] 

(240 V) 

PVLT.N [kW] 

PVLT,N [HP] 

Max. cable 

cross-section 

to motor and 

DC-bus [mm2 

] /[AWG]2) 

Copper 

Aluminium6) 

Min. cable cross-section to motor 

and DC-bus [mm2 HAWGI2) 

Max. input current (200 V) (RMS) 

IL.N[A] 

Max. cable 

cross-section Copper 

power [mm 2 Aluminium6) 

]/[AWG]2) 5) 

Max. pre-fuses [-]/UL1) [A] 

[Danfoss type] 
Mains contactor 

[AC value] 

Efficiency3) 

Weight IP 
[kg/lbs] 

00/Chassis 

Weight IP 
[kg/lbs] 

20/NEMA 1 

Weight IP 54 [kg/lbs] 

Power loss at 

max. load. 
[W] 

VLT® 8000 AQUA 

8016 8022 8027 8032 8042 8052 8062 

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 

16/6 

16/6 

35/2 

35/2 

35/2 

35/2 

50/0 

50/0 

70/1/0 

95/3/05) 

95/3/0 

90/250 

mcm5) 

120/4/0 

120/300 

mcm 

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

46.0 59.2 74.8 88.0 101.3 126.6 149.9 

16/6 

16/6 

35/2 

35/2 

35/2 

35/2 

50/0 

50/0 

70/1/0 

95/3/051 

95/3/0 

90/250 

mom 5) 

120/4/0 

120/300 

mcm 

60 80 125 125 150 200 250 

Cl 32 

AC-1 

Cl 32 

AC-1 

Cl 37 

AC-1 

Cl 61 

AC-1 

Cl 85 Cl CI 141 

0.95 0.95 0.95 0.95 0.95 0.95 0.95 

90/198 90/198 90/198 

23/51 30/66 30/66 48/106 101/223 101/223 101/223 

38/84 49/108 50/110 55/121 104/229 104/229 104/229 

545 783 1042 1243 1089 1361 1613 

Enclosure IP 00/IP 20/NEMA 1/IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft 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® 8000 AQUA 

Technical data, mains supply 3 x 380 - 480 V 

According to international requirements 

Output current 

Output power 

Typical shaft output 

Typical shaft output 

Max. cable cross-section 

to motor 

Max. input current 

(RMS) 

Max. cable 

cross-section power 

Max. pre-fuses 

Mains contactor 

Efficiency3) 

Weight IP 20/NEMA 1 

Weight IP 54/NEMA 12 

Power loss at 

max. load. [W] 

Enclosure 

VLT type 8006 8008 8011 

lvi:r.N [A] (380-440 V) 10.0 13.0 16.0 

lva MAX (60 s) [A] 

(380-440 V) 
11.0 14.3 17.6 

Iva N [A] (441-480 V) 8.2 11.0 14.0 

Iva MAX (60 s) [A] 

(441-480 V) 
9.0 12.1 15.4 

Sva.N [kVA] (400 V) 7.2 9.3 11.5 

SVLT,N [kVA] (460 V) 6.5 8.8 11.2 

PVLT,N [kW] 4.0 5.5 7.5 

PVLT,N [HP] 5 7.5 10 

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

IL,N [A] (380 V) 9.1 12.2 15.0 

11_,N [A] (480 \./) 8.3 10.6 14.0 

a 0 

(6 

a 

[mm2 ]/[AWG] 21 41 

4/10 4/10 4/10 

[-]/UL1)[A] 25/20 25/25 35/30 

[Danfoss type] CI 6 CI 6 CI 6 

0.96 0.96 0.96 

[kg/lbs] 10.5/23 10.5/23 10.5/23 

[kg/lbs] 14/31 14/31 14/31 

Total 198 250 295 

VLT type IP 20/NEMA 1/IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft 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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E Technical data, mains supply 3 x 380 - 480 V 

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/NEMA 1 

Weight IP 54/NEMA 12 

Power loss at max. load. 

Enclosure 

VLT® 8000 AQUA 

VLT type 8016 8022 8027 8032 8042 

IVLT,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 

lyEEN[A] (441-480 V) 21,0 27.0 34.0 40.0 52.0 

MAX (60 s) [A] 

(441-480 V) 
23.1 29.7 37.4 44.0 57.2 

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

SVLTN [kVA] (460 V) 16.7 21.5 27.1 31.9 41.4 

PVLT.N [kW) 11 15 18.5 22 30 

PVLT,N [HP] 15 20 25 30 40 

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

[MM2] /[AWG]2) 

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

ErTIM2YEAWG12) 4) 10/8 10/8 10/8 10/8 10/8 

IL,N[A] (380 V) 24.0 32.0 37.5 44.0 60.0 

IL,N[A] (480 V) 21.0 27.6 34.0 41.0 53.0 

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

Erlf1M2MAWG]2) 

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

[- ] /UL') [A] 63/40 63/40 63/50 63/60 80/80 

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

0.96 0.96 0.96 0.96 0.96 

[kg/lbs] 21/46 21/46 22/49 27/60 28/62 

[kg/lbs] 41/90 41/90 42/93 42/93 54/119 

419 559 655 768 1065 

IP 20/NEMA 1/ IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft 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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II Technical data, mains supply 3 x 380 - 480 V 

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/NEMA 1 

Weight IP 54/NEMA 12 

Power loss at max. load. 

Enclosure 

VLT® 8000 AQUA 

VLT type 8052 8062 8072 8102 8122 

IVLT.N [A] (380-440 V) 73.0 90.0 106 147 177 

Max IVLT (60 s) [A] 

(380-440 V) 
80.3 99.0 117 162 195 

lvur.N[A] (441-480 V) 65.0 77.0 106 130 160 

IVLT. MAX (60 s) [A] 

(441-480 V) 
71.5 84.7 117 143 176 

SVLT.N [kVA] (400 V) 52.5 64.7 73.4 102 123 

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

PVLT,N [kW] 37 45 55 75 90 

Pvcr.N [HP] 50 60 75 100 125 

[MM2] /[AWG]2) 4) 6) 

35/2 50/0 50/0 

120 / 

250 

mcm5) 

120 / 

250 

mcm5) 

35/2 50/0 50/0 

150 / 

300 

mcm5) 

150 / 
300 

mcm5) 

0 
rTs 

Tts. 

Co 4 

[MM2]/[AWG]2) 4) 10/8 16/6 16/6 25/4 25/4 

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

ILN[A] (480 V) 64.0 77.0 104 128 158 

[ITIM2]/EAWG12) 4) 6) 

35/2 50/0 50/0 

120 / 
250 

mcm 

120 / 
250 

mcm 

35/2 50/0 50/0 

150 / 
300 

mcm 

150 / 
300 

mcm 

[-]/UL1) [A] 100/100 125/125 150/150 225/225 250/250 

[Danfoss type] CI 37 CI 61 CI 85 CI 85 CI 141 

0.96 0.96 0.96 0.98 0.98 

[kg/lbs] 41/90 42/93 43/96 54/119 54/119 

[kg/lbs] 56/123 56/123 60/132 77/170 77/170 

[W] 1275 1571 1851 <1400 <1600 

IP 20/NEMA 1/IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft 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® 8000 AQUA 

Technical data, mains supply 3 x 380 - 480 V 

According to international requirements VLT type 

Output 
IvaN tAl (380-440 V) 

current 

kr, IsitAX (60 s) [A] (380-440 V) 

IvLT.N LA) (441-480 V) 

IVO", MAX (60 s) [A] (441-480 V) 

Output 
SvaN [kVA] (400 V) 

power 

SVLT.N [kVA) (460 V) 

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

Typical shaft output (441-480 V) PVLIN (HP) 

Max. cable cross-section to motor and 

DC-bus [MM2]2) 4)5) 

Max. cable cross-section to motor and 

DC-bus [AWG] 2)415) 

Min. cable cross-section to motor and 

DC-bus (MM2/AWG] 2)4)5) 

Max. input 
ILA[A] (380 V) 

current 

(RMS) lusi[A] (480 V) 

Max. cable cross-section to power IMM12) 

4) 5) 

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

4)5) 

8152 8202 8252 8302 8350 

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 

mcm mcm mcm mcm mcm 

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

208 256 317 385 467 

185 236 304 356 431 

2x185 2x185 2x185 2x185 2x185 

2x350 2x350 2x350 2x350 2x350 

Max. pre- 
[-]/UL1) [A] 

fuses 

Mains 
[ Danfoss type] 

contactor 

Weight 

IP 00/ [kg/lbs] 

Chassis 

Weight 

IP 20/ 

NEMA 1 

[kg/lbs] 

Weight 

IP 54/ 

NEMA 12 

[kg/lbs] 

Efficiency at rated frequency 

Power loss 

at max. 

load. 

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 

89/196 89/196 134/295 134/295 154/295 

96/212 96/212 143/315 143/212 163/212 

96/212 96/212 143/212 143/212 163/212 

0.98 

2619 3309 4163 4977 6107 

Enclosure IP 00/Chassis/IP 21/NEMA 1/IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft screened motor cables at rated load and rated frequency. 

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

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

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

5. Connection bolt 1 x M10 / 2 x M10 (mains and motor), connection bolt 1 x M8 / 2 x M8 (DC-bus). 
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VLT® 8000 AQUA 

IN Technical data, mains supply 3 x 380 - 480 V 

According to international requirements VLT type 8450 8500 8600 

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

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

IVLT.N [A] (441-480 V) 540 590 678 

Iva, MAX (60 s) [A] (441-480 V) 594 649 746 

Output power Svur,N [kVA) (400 V) 416 456 516 

SVLT,NI [kVA] (480 V) 430 470 540 

Typical shaft output (380-440 V) PyaN [kW] 315 355 400 

Typical shaft output (441-460 V) PvaN [HP] 450 500 600 

2 x 400 2 x 400 2 x 400 
Max. cable cross-section to motor and DC-bus IMM2] 4) 5) 

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] 4151 70 70 70 

Min. cable cross-section to motor and DC-bus [AWG] 21415) 3/0 310 3/0 

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

current (RMS) IL,mAx [A] (480 V) 526 581 668 

Max. cable cross-section to power [mm14)5) 
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]2) 4) 5) 
2 x 750 2 x 750 2 x 750 

3 x 350 3 x 350 3 x 350 

Min. cable cross-section to power [mm2]4) 5) 70 70 70 

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

Max. pre-fuses 

(mains) [-] /UL [A]l ) 700/700 800/800 800/800 

Efficiency3) 0.97 0.97 0.97 

Mains contactor [Danfoss type] CI 300EL - 

Weight IP 00/ 

Chassis [kg/lbs] 515/1136 560/1235 585/1290 

Weight IP 20/ 

NEMA 1 [kg/lbs) 630/1389 675/1488 700/1544 

Weight IP 54/ 

NEMA 12 [kg/lbs] 640/1411 685/1510 710/1566 

Power loss at 

max. load [W] 9450 10650 12000 

Enclosure IP 00/Chassis/IP 20/NEMA 1/IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft 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® 8000 AQUA 

Technical data, mains supply 3 x 525 - 600 V 

According to international requirements VLT type 

Output current lvt..-r.N [A] (550 V) 

Iva Nix( (60 s) [A] (550 V) 

IVLT.N [A] (550 V) 

IVLT.6.4AX (60 S) [A] (575 V) 

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

SVLT.N [kVA] (575 V) 

Typical shaft output Pvt:r.N [kW] 

Typical shaft output PVLTN [HP] 

Max. copper cable cross-section to motor and 

loadsharing 

[mm2] 

[AWG] 2) 

Rated Input 

Current 

IV1T.N [A] (550 V) 

I VLT.N [A) (600 V) 

Max.copper cable cross-section, power 

[mm2] 

[AWG]21 

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

Efficiency 

Weight IP 20 

/ NEMA 1 

[kg /Ibs] 

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

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

8002 8003 8004 8005 8006 8008 8011 

2.6 2.9 4.1 5.2 6.4 9.5 11.5 

2.9 3.2 4.5 5.7 7.0 10.5 12.7 

2.4 2.7 3.9 4.9 6.1 9.0 11.0 

2.6 3.0 4.3 5.4 6.7 9.9 12.1 

2.5 2.8 3.9 5.0 6.1 9.0 11.0 

2.4 2.7 3.9 4.9 6.1 9.0 11.0 

1.1 1.5 2.2 3 4 5.5 7.5 

1.5 2 3 4 5 7.5 10 

4 4 4 4 4 4 4 

10 10 10 10 10 10 10 

2.5 2.8 4.0 5.1 6.2 9.2 11.2 

2.2 2.5 3.6 4.6 5.7 8.4 10.3 

4 4 4 4 4 4 4 

10 10 10 10 10 10 10 

3 4 5 6 8 10 15 

0.96 

10.5/ 10.5/ 10.5/ 10.5/ 10.5/ 10.5/ 10.5/ 

23 23 23 23 23 23 23 

65 73 103 131 161 238 288 

63 71 102 129 160 236 288 

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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VLT® 8000 AQUA 

Technical data, mains supply 3 x 525 - 600 V 

According to international requirements 

Output current lvt:r.N [A] (550 V) 

mAx (60 s) [A] (550V) 

IVLT.N [A] (550 V) 

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

Output SVLT.N [kVA] (550 V) 

Svt.T.N [kVA] (575 V) 

Typical shaft output PVLT.N [kW] 

Typical shaft output Pvi.T.N [HP] 

Max. copper cable 

cross-section to motor [mm2] 

and loadsharine 

[AWG]2) 

Min. cable 

cross-section to motor [mm2] 

and loadsharing3) 

[AWG]2) 

Rated Input Current 

I VLT.N[A] (550 V) 

Ivcr.N[A] (600 V) 

Max copper cable [mm2] 

cross section, power4) [AWG] 21 

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

Efficiency 

Weight IP 20/NEMA 1 [kg/lbs] 

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

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

Enclosure 

8016 8022 8027 8032 8042 8052 8062 8072 

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 

C 0 

7fs 

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 

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 IP 20. 

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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Technical data, mains supply 3 x 525 - 600 V 

According to international requirements 

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

Ivo'. MAX (60 s) [A] (550V) 

Ivp-,N [A] (550 V) 

IVL-f, MAX (60 s) [A] (575 V) 

Output SVLT.N [kVA] (550 V) 

Svu-k, [kVA] (575 V) 

Typical shaft output PvL-rp [kW] 

Typical shaft output Pv1.1-p [HP] 

Max. copper 

cable cross- 
[mm2] 

section to motor 

and loadsharing4) 

[AWG]2) 

Max. aluminium [mm2] 

cable cross- 

section to motor [AWG]2) 

and loadsharing4) 

Min. cable cross- 

section to motor [mm2] 

and loadsharing3) 

[AWG]2> 

Rated Input IVLT.N[A] 

Current (550 V) 

IVLT.N[A] 

(600 V) 

Max copper [mm2] 

cable cross 

section, power4) [AWG] 21 

Max. aluminium [mm2] 

cable cross- 

section, power4) [AWG] 2) 

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

[A] 

Efficiency 

Weight IP00 / [kg] 

Chassis [lbs] 

Weight IP20 / [kg] 

NEMA 1 [Ibs] 

Estimated power (550 V) [W] 

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

Enclosure IP 00/Chassis and IP 20/NEMA 1 

VLT® 8000 AQUA 

8100 8125 8150 8200 8250 8300 

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 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 

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. 
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VLT® 8000 AQUA 

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 
8006 KTN-R30 5017906-032 KLN-R30 ATM-R30 or A2K-30R 
8008 KTN-R50 5012406-050 KLN-R50 A2K-50R 
8011, 8016 KTN-R60 5014006-063 KLN-R60 A2K-60R 
8022 KTN-R80 5014006-080 KLN-R80 A2K-80R 
8027, 8032 KTN-R125 2028220-125 KLN-R125 A2K-125R 
8042 FWX-150 2028220-150 L25S-150 A25X-150 
8052 FWX-200 2028220-200 L25S-200 A25X-200 
8062 FWX-250 2028220-250 L25S-250 A25X-250 

380-480 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 

8006 KTS-R20 5017906-020 KLS-R20 ATM-R20 or A6K-20R 
8008 KTS-R25 5017906-025 KLS-R25 ATM-R25 or A6K-25R 

8011 KTS-R30 5012406-032 KLS-R30 ATM-R30 or A6K-30R 

8016, 8022 KTS-R40 5014006-040 KLS-R40 A6K-40R 

8027 KTS-R50 5014006-050 KLS-R50 A6K-50R 

8032 KTS-R60 5014006-063 KLS-R60 A6K-60R 

8042 KTS-R80 2028220-100 KLS-R80 A6K-80R 

8052 KTS-R100 2028220-125 KLS-R100 A6K-100R 

8062 KTS-R125 2028220-125 KLS-R125 A6K-125R 

8072 KTS-R150 2028220-160 KLS-R150 A6K-150R 

8102 FWH-220 2028220-200 L50S-225 A50-P225 

8122 FVVH-250 2028220-250 L50S-250 A50-P250 

8152 FWH-300 2028220-315 L50S-300 A50-P300 

8202 FWH-350 2028220-315 L50S-350 A50-P350 

8252 FWH-400 206xx32-400 L50S-400 A50-P400 

8302 FWH-500 206xx32-500 L50S-500 A50-P500 

8352 FWH-600 206xx32-600 L50S-600 A50-P600 

8450 FWH-700 206xx32-700 L50S-700 A50-P700 

8500 FWH-800 206xx32-800 L50S-800 A50-P800 

8600 FWH-800 206xx32-800 L50S-800 A50-P800 

MG.80.A5.02 - VLT is a registered Danfoss trademark 39 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 506 of 729



VLT® 8000 AQUA 

525-600 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 

8002 KTS-R3 5017906-004 KLS-R003 A6K-3R 

8003 KTS-R4 5017906-004 KLS-R004 A6K-4R 

8004 KTS-R5 5017906-005 KLS-R005 A6K-5R 

8005 KTS-R6 5017906-006 KLS-1R006 A6K-6R 

8006 KTS-R8 5017906-008 KLS-R008 A6K-8R 

8008 KTS-R10 5017906-010 KLS-R010 A6K-10R 

8011 KTS-R15 5017906-016 KLS-R015 A6K-15R 

8016 KTS-R20 5017906-020 KLS-R020 A6K-20R 

8022 KTS-R30 5017906-030 KLS-R030 A6K-30R 

8027 KTS-R35 5014006-040 KLS-R035 A6K-35R 

8032 KTS-R45 5014006-050 KLS-R045 A6K-45R 

8042 KTS-1R60 5014006-063 KLS-R060 A6K-60R 

8052 KTS-R75 5014006-080 KLS-R075 A6K-801R 

8062 KTS-R90 5014006-100 KLS-R090 A6K-90R 

8072 KTS-R100 5014006-100 KLS-R100 A6K-100R 

8100 FWP-125A 2018920-125 L70S-125 A700S-125 

8125 FWP-175A 2018920-180 L70S-175 A700S-175 

8150 FWP-200A 2018920-200 L70S-200 A700S-200 

8200 FWP-250A 2018920-250 L70S-250 A700S-250 

8250 FWP-350A 206)0<32-350 L70S-350 A700S-350 

8300 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 UL/cUL is not to be complied with, we recommend the above mentioned fuses or: 

VLT 8006-8032 200-240 V type gG 

VLT 8042-8062 200-240 V type gR 

VLT 8006-8072 380-480 V type gG 

VLT 8102-8600 380-480 V type gR 

VLT 8002-8072 525-600 V type gG 

VLT 8100-8300 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® 8000 AQUA 

Mechanical dimensions 

All the below listed measurements are in mm.An 
VLT type A B C a b aa/bb Type 
IP 00/Chassis 200 - 240 V 

8042 - 8062 800/31.5 370/14.6 335/13.2 780/30.7 270/10.6 225/8.9 B 

IP 00 380 - 480 V 

8152 - 8202 1046/41.2 409/16.1 372/14.61) 1001/39.4 304/12.0 J 

8252 - 8352 1327/52.2 409/16.1 372/14.61) 1282/50.5 304/12.0 J 

8450 - 8600 1896/74.6 1099/43.3 490/19.3 1847/72.7 1065/41.9 400/15.7 (aa) I 

IP 20/NEMA 1 200 - 240 V 

8006 - 8011 560/22.0 242/9.5 260/10.2 540/21.3 200/7.9 200/7.9 D 

8016 - 8022 700/27.6 242/9.5 260/10.2 680/26.8 200/7.9 200/7.9 D 

8027 - 8032 800/31.5 308/12.1 296/11.7 780/30.7 270/10.6 200/7.9 D 

8042 - 8062 954/37.6 370/14.6 335/13.2 780/30.7 270/10.6 225/8.9 E 

IP 20/NEMA 1 380 - 480 V 

8006 - 8011 395/15.6 220/8.7 200/7.9 384/15.1 200/7.9 100/3.9 C 

8016 - 8027 560/22.0 242/9.5 260/10.2 540/21.3 200/7.9 200/7.9 D 

8032 - 8042 70027.6 242/9.5 260/10.2 680/26.8 200/7.9 200/7.9 D 

8052 - 8072 800/31.5 308/12.1 296/11.7 780/30.7 270/10.6 200/7.9 D 

0 

as 

C 

8102 - 8122 800/31.5 370/14.6 335/13.2 780/30.7 330/13.0 225/8.9 D 

8450 - 8600 2010/79.1 1200/47.2 600/23.6 - 400/15.7 (aa) H 

IP 21/NEMA 1 380-480 V 

8152 - 8202 1201/40.2 420/16.5 373/14.7 1154/45.4 304/12.0 J 

8252 - 8352 1584/62.4 420/16.5 373/14.7 1535/60.4 304/12.0 J 

IP 54/NEMA 12 200 - 240 V A B C D a b aa/bb Type 
8006 - 8011 810/31.9 350/13.8 280/11.0 70/2.8 560/22.0 326/12.8 200/7.9 F 

8016 - 8032 940/37.0 400/15.7 280/11.0 70/2.8 690/27.2 375/14.8 200/7.9 F 

8042 - 8062 937/36.9 495/9.5 421/16.6 - 830/32.7 374/14.8 225/8.9 G 

IP 54/NEMA 12 380 - 480 V 

8006 - 8011 530/20.9 282/11.1 195/7.7 85/3.3 330/13.0 258/10.2 100/3.9 
8016 8032 810/31.9 350/13.8 280/11.0 70/2.8 560/22.0 326/12.8 200/7.9 
8042 - 8072 940/37.0 400/15.7 280/11.0 70/2.8 690/27.2 375/14.8 200/7.9 
8102 - 8122 940/37.0 400/15.7 360/14.2 70/2.8 690/27.2 375/14.8 225/8.9 
8152 - 8202 1201/47.3 420/16.3 373/14.7 - 1154/45.4 304/12.0 
8252 - 8352 1584/62.4 420/16.3 373/14.7 - 1535/60.4 304/12.0 
8450 - 8600 2010/79.1 1200/47.2 600/23.6 - 400/15.7 (aa) H 

1. With disconnect add 45 mm/1.8 in 

Mechanical dimensions 

All the below listed measurements are in mm./in 

VLT Type A B C 

aa: Minimum space above enclosure 

bb: Minimum space below enclosure 

a b aa/bb* Type 

IP 00/Chassis 5257 600 V 

8100 - 8150 800/31.55 370/14.57 335/13.19 780/30.71 270/10.63 250/9.84 B 

8200 - 8300 1400/55.12 420/16.54 400/15.75 1380/54.33 350/13.78 300/11.81 B 

IP 20/NEMA 1 525 - 600 V 

8002 - 8011 395/15.55 220/8.66 200/7.87 384/15.12 200/7.87 100/3.94 C 

8016 - 8027 560/22.05 242/9.53 260/10.23 540/21.26 200/7.87 200/7.87 D 

8032 - 8042 700/27.56 242/9.53 260/10.23 680/26.77 200/7.87 200/7.87 D 

8052 - 8072 800/31.50 308/12.13 296/11.65 780/30.71 270/10.63 200/7.87 D 

8100 - 8150 954/37.60 370/14.57 335/13.19 780/30.71 270/10.63 250/9.84 E 

8200 - 8350 1554/61.22 420/16.54 400/15.75 1380/54.33 350/13.78 300/11.81 E 

Option for IP 00/Chassis VLT 8100 - 8300 525 - 600 V 

IP 20/NEMA 1 bottom cover Al B1 Cl 

8100 - 8150 175/6.89 370/14.57 335/13.19 

8200 - 8300 175/6.89 420/16.54 400/15.75 

.) aa: Minimum space above enclosure 

bb: Minimum space below enclosure 
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VLT® 8000 AQUA 

Mechanical dimensions 
B 

VLT 8100-8125 

VLT 8150-8300 

Type B, IPOO 

With option and enclosure IP20 

Type C, IP20 

'5 5 

Type D, IP20 

Type E, IP20 

Type F, IP54 

Type G, IP54 

VLT 8150-8300 

016 

176FA224.10 
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VLT® 8000 AQUA 

III Mechanical dimensions (cont.) 

17110043.10 

Type H, IP 20, IP 54 

Type I, IP 00 

17&AC63.11 

1750394.11 

Type J, IP 00, IP 21, IP 54 
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VLT® 8000 AQUA 

Mechanical installation 

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

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

The frequency converter must be installed vertically. 

The frequency converter is cooled by means of air 

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

air, the minimum distance over and below the unit 

must be as shown in the illustration below. 

To protect the unit from overheating, it must be 

ensured that the ambient temperature does not rise 

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

not exceeded . The max. temperature and 24-hour 

average can be seen from the General Technical Data. 

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

The service life of the frequency converter will 

be reduced if derating for ambient temperature 

is not taken into account. 

Installation of VLT 8006-8352 
All frequency converters must be installed in a 

way that ensures proper cooling. 

Cooling 

d 

1' d 

All units require a minimum space above and 
below the enclosure. 
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VLT® 8000 AQUA 

Side by side/flange by flange 

All frequency converters can be mounted side 

by side/flange by flange. 

a 

d [mm/inl Comments 
Compact (all enclosure types) 
VLT 8006 -8011, 380-480 V 

VLT 8002-8011 525-600 V 

100/3.9 
100/3.9 

Installation on a plane, vertical surface (no spacers) 

VLT 8006-8032, 200-240 V 200/7.9 

VLT 8016-8072 380-480 V 

VLT 8102-8122 380-480 V 

VLT 8016-8072 525-600 V 

200/7.9 
225/8.9 
200/7.9 

Installation on a plane, vertical surface (no spacers) 

VLT 8042 -8062, 200-240 V 

VLT 8100-8300, 525-600 V 

VLT 8152-8352, 380-480 V 

225/8.9 
225/8.9 

Installation on a plane, vertical surface (no spacers) 

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

225/8.9 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® 8000 AQUA 

Installation of VLT 8450-8600 380-480 V Compact IP 

00/Chassis, IP 20/NEMA 1 and IP 54/NEMA 12 

Cooling 

171=101.10 

All units in the above-mentioned series require a 

minimum space of 400 mm (15.8 in) above the 
enclosure and must be installed on a plane floor. This 

applies to both IP 00/Chassis, IP 20/NEMA 1 and IP 

54/NEMA 12 units. 

Gaining access to VLT 84500-8600 requires a 

minimum space of 605 mm (23.8 in) in front of the 
frequency converter. 

Side-by-side 

411=r 

I I 

111111, el 
1MIAMAI 

All IP 00/Chassis, IP 20/NEMA 1 and IP 54/NEMA 12 

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 8450-8600 380-480 V 

The IP 00/Chassis unit is designed for installation in a 

cabinet when installed according to the instructions 

in the Installation Guide MG.56.M.YY. Please note, 

that the same conditions as for NEMA 1/ IP20 

and IP54/NEMA 12 must be fulfilled. 
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VLT® 8000 AQUA 

General information about electrical installation 

High voltage warning 

The voltage of the frequency converter 

is dangerous whenever the equipment is 

connected to mains. Incorrect installation 

of the motor or the frequency converter may cause 

damage to the equipment, serious personal injury 

or death. Consequently, the instructions in these 

Operating Instructions, 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 8006-8062, 200-240 V wait at 

least 15 minutes 

Using VLT 8006-8072, 380-480 V wait at 

least 15 minutes 

Using VLT 8102-8352, 380-480 V wait at 

least 20 minutes 

Using VLT 8450-8600, 380-480 V wait at 

least 15 minutes 

Using VLT 8002-8006, 525-600 V wait at least 4 minutes 

Using VLT 8008-8027, 525-600 V wait at 

least 15 minutes 

Using VLT 8032-8300, 525-600 V wait at 

least 30 minutes 

I N B !: 

li: It is the user's or certified electrician's 

responsibility to ensure correct earthing and 

protection in accordance with applicable 

national and local norms and standards. 

Earthing 
The following basic issues need to be considered 

when installing a frequency converter, so as to obtain 

electromagnetic compatibility (EMC). 

Safety earthing: Please note that the frequency 

converter has a high leakage current and must 

be earthed appropriately for safety reasons. 

Apply local safety regulations. 

High-frequency earthing: Keep the earth wire 

connections as short as possible. 

Connect the different earth systems at the lowest 

possible conductor impedance. The lowest possible 

conductor impedance is obtained by keeping the 

conductor as short as possible and by using the 

greatest possible surface area. A flat conductor, for 

example, has a lower HF impedance than a round 

conductor for the same conductor cross-section 

CVESS If more than one device is installed in cabinets, 

the cabinet rear plate, which must be made of 
metal, should be used as a common earth reference 

plate. The metal cabinets of the different devices 

are mounted on the cabinet rear plate using the 
lowest possible HF impedance. This avoids having 

different HF voltages for the individual devices and 
avoids the risk of radio interference currents running 

in connection cables that may be used between 
the devices. The radio interference will have been 

reduced. In order to obtain a low HF impedance, use 

the fastening bolts of the devices as HF connection 
to the rear plate. It is necessary to remove insulating 
paint or similar from the fastening points. 

Cables 
Control cables and the filtered mains cable should 

be installed separate from the motor cables so 

as to avoid interference overcoupling. Normally, a 

distance of 204mm (8 in) 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 1m (3 ft) per 5m (15 ft) 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. 

Screened/armoured cables 
The screen must be a low HF-impedance screen. 

This is ensured by using a braided screen of 
copper, aluminium or iron. Screen armour intended 
for mechanical protection, for example, is not 
suitable for an EMC-correct installation. See 

also Use of EMC-correcf cables. 
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VLT® 8000 AQUA 

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® 8000 AQUA 

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 8000 enclosures. 

Please also refer to the application note VLT 

on IT mains, MN.90.CX.02. 

I NB!: 
11414 When the RFI switch is set to OFF parameter 

407 Switching frequency max is only allowed 

to be set to factory setting. 

NB!: 
VThe 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. 

I NB!: 

14 
The RFI switch disconnects the capacitors 

galvanically; however, transients higher than 

approx. 1,000 V will be bypassed by a spark gap. 

Reliable galvanic isolation (PELV) is lost if 

the RFI switch is placed in the OFF position. 

This means that all control in- and outputs 
can only be considered low-voltage terminals with 

basic galvanic isolation. In addition, the VLT 8000 
AQUA 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. 

V752,650.10 

Compact IP 20/NEMA 1 

VLT 8006 - 8011 380 - 480 V 

VLT 8002 - 8011 525 - 600 V 

Compact IP 20/NEMA 1 

VLT 8016 - 8027 380 - 480 V 

VLT 8006 -8011 200 - 240 V 

VLT 8016 - 8027 525 - 600 V 

Compact IP 20/NEMA 1 

VLT 8032 - 8042 380 - 480 V 

VLT 8016 - 8022 200 - 240 V 

VLT 8032 - 8042 525 - 600 V 
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VLT® 8000 AQUA 

Compact IP 20/NEMA 1 

VLT 8052 - 8122 380 - 480 V 

VLT 8027 - 8032 200 - 240 V 

VLT 8052 - 8072 525 - 600 V 

Compact IP 54/NEMA 12 

VLT 8102 - 8122 380 - 480 V 

Compact IP 54/NEMA 12 

VLT 8006 - 8011 380 - 480 V 

175U&:710 

Compact IP 54/NEMA 12 

VLT 8016 - 8032 380 - 480 V 

VLT 8006 - 8011 200 - 240 V 

Compact IP 54/NEMA 12 

VLT 8042 - 8072 380 - 480 V 

VLT 8016 - 8032 200 - 240 V 
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VLT® 8000 AQUA 

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!: 
IVThe 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 8000 AQUA 
The tables in General technical data show the 
power loss Rp ON) from VLT 8000 AQUA. The 
maximum cooling air temperature tIN, MAX is 40° C 

(104° F) at 100% load (of rated value). 

Ventilation of integrated VLT 8000 AQUA 

The quantity of air required for cooling frequency 

converter can be calculated as follows: 

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

converters to be integrated in the same panel. 

The highest cooling air temperature (tiN ) present 

must be lower than -41, MAX 40° C (104° F). 

The day/night average must be 5°C (9° F) lower. 

The outlet temperature of the cooling air must 

not exceed: tour, MAX 45° C (113° F). 

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

its outlet temperature (tour): 

t= 45° C (113° F) 41N. 

3. Calculate the required 

quantity o f air = 
At 

x 3.1 
rn 

3 / h 

Insert A 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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VLT® 8000 AQUA 

EMC-correct electrical installation 
525-600 V units do not comply with European 

EMC and Low Voltage Directives. 

The following is a guideline to good engineering 

practice, when installing drives. Following these 

guidelines is advised, where compliance with EN 50081, 

EN 55011 or EN 61800-3 First environment is required. 

If the installation is in EN 61800-3 Second environment, 

then it is acceptable to deviate from these guidelines. It 

is however not recommended. See also CE 

Emission and EMC test results in this manual. 

Good engineering practice to ensure EMC-correct 
electrical installation: 

Use only braided screened/armoured motor cables 

and braided screened/armoured 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 as well as for 

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 EMC cable glands instead. 

It is important to have good electrical contact 
between the mounting plate on which the frequency 

converter is installed and the metal chassis of 
the frequency converter unit. 

Exception: 

- IP54/NEMA 12 units designed for wall mounting 
- VLT 8152-8600 (380-480 V) IP20 /NEMA 1 

- VLT 8042-8062 (200-240 V) IP20 /NEMA 1 

This however does not apply to IP54/NEMA 12 

units as they are designed for wall mounting and 
VLT 8152-8600, 380-480 VAC and VLT 8042-8062, 
200-240 VAC in IP20 /NEMA 1 enclosure. 

Use starwashers and galvanically conductive 
installation plates to secure good electrical 

connections for IPOO/Chassis and IP20 /NEMA 
1 installations. 

Avoid using unscreened/unarmoured motor or 

control cables inside cabinets housing the drive(s), 

whenever this can be avoided. 
An uninterrupted high frequency connection 

between the frequency converter and the motor 

is required for IP54/NEMA 12 units. 

The next illustration shows an example of an 

EMC-correct electrical installation of an IP 20/NEMA 
1 frequency converter; the frequency converter has 

been installed in a cabinet (enclosure) together with 
an output contactor and is connected to a PLC 

which, in this example, is installed in a separate 

cabinet. For IP 54/NEMA 12 units, VLT 8152-8600 
(380-480 V) and VLT 8042-8062 (200-240 A units 

in IP20 /NEMA 1 enclosures; screened cables are 

connected by using EMC conduits to assure proper 

EMC performance. (See next illustration.) 

Other ways of making the installation may give as 

good an EMC performance, provided the above 

engineering practice guidelines are followed. 

Please note, that when the installation is not made 

according to these guidelines as well as when 

unscreened cables and control wires are used, some 

emission requirements are not complied with, although 

the immunity requirements are fulfilled. 
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VLT® 8000 AQUA 

PLC etc. Panel 

17 G 

PLC 

Output con- 
tactor etc. 

Earthing rail 

Cable Insula- 
tion stripped 

0 

Min. 16mm2 
Equalizing cable 

I = 
Control 

Mains-supply 
LI 
L2 

cables 

Min. 200mm 
between can 
trot cables, 
motor cable and 
mains cable 

L3 
PE 

Reinforced protective earth 

174.4720.12 

EMC conduit EMC conduit 

UNE Motor, 3 phases and 
LI U PE protective soft 

Reinforced protective earth 

All cab e entries In 
one side of panel 

Motor cable 

'Motor, 3 phases and 
Protective earth 

91 92 9: 
LI 

UNE 

96 97 91 
U V V 

MOTOR 

UNE 

LI 91 

U 92 

L3 93 EMC conduit EMC conduit 

c 
0 
CLS 

U) 
C 

U 96 
V 97 MOTOR 

W 96 

UNE Motor, 3 phases and 
LI 12 U PE Praise", earth 

Reinforced protective earth 
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VLT® 8000 AQUA 

Earthing/Grounding of screened/armoured 
control cables 
Generally speaking, control cables must be screened/ 

armoured and the screen must be connected 
by means of a cable clamp at both ends to 

the metal cabinet of the unit. 

The drawing below indicates how correct 

earthing/grounding is carried out. 

PLC etc. 

PLC etc. 

PLC etc. 

Alin. 8 AWG 

Equalizing cable 

Correct earthing/grounding 
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/grounding 
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 frequency converter 
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 equalizing 

cable, to be placed next to the control cable. 

Minimum cable cross-section: 8 AWG. 

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

earth loopsmay occur that will disturb the whole 

system. This problem can be solved by connecting 

one end of the screen to via an earth 100nF 

capacitor (keeping leads short). 

Cables for serial communication 
Low-frequency noise currents between two frequency 
converter 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® 8000 AQUA 

Electrical installation, enclosures 

Compact IP 54/NEMA 12 

VLT 8006-8011, 380-480 V 

Compact IP 20/NEMA 1 

VLT 8006-8011, 380-480 V 

VLT 8002-8011, 525-600 V 

U V W PE 
96 97 98 99 

LI L2 L3 
91 92 93 

01 02 03 

AUX RELAY 

U V W 
96 97 98 

L1 L2 1.3 
91 92 93 

01 02 03 

AUX RELAY 

RF1-SWITCH 

01 02 03 

AUX RELAY 

Compact IP 20/NEMA 1 

VLT 8006-8032, 200-240 V 

VLT 8016-8072, 380-480 V 

VLT 8016-8072, 525-600 V 
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VLT® 8000 AQUA 

Compact IP 54/NEMA 12 

VLT 8006-8032, 200-240 V 

VLT 8016-8072, 380-480 V 

SWITCH 1-4 

21 112 23 
LI U 

LINE 

B3 0 
-DC .0C 

LOAD SHAPJHG 

6 97 98 
U V W 

MOTOR 

01-SWITCH 1 

ADD °I 
RELAY g3 

3°- 4 Vd 

LI 91 

L2 92 

U 93 

RFI-SWITCH 2 

Compact IP 20/NEMA 1 

VLT 8042-8062, 200-240 V 

VLT 8100-8150, 525-600 V 

-DC 88 

AUX 2 
RELAY 

24V4.e. 

LI 91 
U 92 
U 03 

Compact IP 00/Chassis 
VLT 8042-8062, 200-240 V 

VLT 8100-8150, 525-600 V 

11042001 2 

Compact IP 54/NEMA 12 

VLT 8042-8062, 200-240 V 
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VLT® 8000 AQUA 

01 02 03 

AUX RELAY 

U V W 

96 97 98 
MOTOR 

Compact IP 20/NEMA 1 

VLT 8102-8122, 380-480 V 

17137J607.1 

100 
LI 

101 
1.2 

102 
L1 

103 
1.2 

I 

RFI-SWITCH 

LI 
91 

Compact IP 54/NEMA 12 

VLT 8102-8122, 380-480 V 

IP 00/Chassis 
VLT 8200-8300, 525-600 V 

AUX 
RSLAY 

LI 01 

U 92 
U 93 

-0C SS 
+DC as 

Compact IP 20/NEMA 1 

VLT 8200-8300, 525-600 V 
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VLT® 8000 AQUA 

35 36 

-24V+ 

swntu 1-4 

RF1-SWITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI U LI U 

UNE 

R 5 T 
91 92 93 
LI L2 L3 

I 

MAINS GROUND 

LOAD SHARING 

-DC +DC 
88 89 

17624883.10 

IP 54/NEMA 12, IP 21/NEMA 1 

VLT 8152-8352, 380-480 V 

35 36 

-24V+ 

SWITCH 1-4 

MOTOR 
U V W 
96 97 98 
TI T2 13 

RF1-SWITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI U LI U 

UNE 

R S T 
91 92 93 
LI 12 L3 

LOAD SHARING 

-DC +DC 
88 89 

17324886.10 

IP 00/Chassis 
VLT 8152-8352, 380-480 V 

1 

MAINS GROUND 

MOTOR 
U V W 
96 97 98 
T1 T2 T3 

35 36 

-24V+ 

SWITCH 1-4 

Rn -SWFTCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI U LI L2 

UNE 

R S T 
91 92 93 
LI U L3 

LOAD SHARING 

-DC +DC 
88 89 

17824888.10 

I 

MOTOR 
U V W 
96 97 98 
T1 T2 13 

IP 54/NEMA 12, IP 21/NEMA 1 with disconnect 
and main fuse 
VLT 8152-8352, 380-480 V 

35 38 

-24V+ 

SWITCH 1-4 

RFI-SWITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI U L1 L2 

UNE 

R S T 
91 92 93 
LI L2 l3 

LOAD SHARING 

-DC +DC 
88 89 

17524887.10 

I 

MOTOR 
U V W 
96 97 98 
T1 T2 T3 

IP 00/Chassis with disconnect and main fuse 
VLT 8152-8352, 380-480 V 
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176FA046.10 

Compact IP 00/Chassis, IP 20/NEMA 1, 

and IP 54/NEMA 12 

VLT 8450-8600, 380-480 V 
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III Electrical installation, power cables 
17.1077.11 

11 

8 
®0 

IP 20/NEMA 1 

VLT 8006-8032, 200-240 V 

VLT 8016-8122, 380-480 V 

VLT 8016-8072, 525-600 V 

eeee 000 
U V W PE LI L2 LS 

96 97 96 99 91 92 _113 

MOTOR MAINS 

000 
11 112411. 

AUX RELAY 

Compact IP 20/NEMA 1, and IP 54/NEMA 12 

VLT 8006-8011, 380-480 V 

VLT 8002-8011, 525-600 V 

1 
0 0 0 0 0 0 0 0 

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

UNE LOAD SNARING MOTOR 

94® 95® 

te 10 

IP 54/NEMA 12 

VLT 8006-8032, 200-240 V 

VLT 8016-8072, 380-480 V 
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III Electrical installation, power cables 

IP 00/Chassis and IP 20/NEMA 1 

VLT 8042-8062, 200-240 V 

VLT 8100-8150, 525-600 V 

1700011112 

AN USED 

Om 

as 
oot 
am 
Ice 
elm 
.104 

011 
91 

®L3 

CC ILO 

96u 

®96 

evra ovw 

owg, 07. 

IP 00/Chassis and IP 20/NEMA 1 

VLT 8200-8300, 525-600 V 

I/MURIA 

Ala 
led ll 

104 USED 

*922 

001 

eco 
001 

CO 

GOO 

103 
100 0 104 

oun 

V97 

ow. 

E E. C) C) 0000 -DC +oc 
u u u ug 88 89 71 (04 

Mtt 1711 

IP 54/NEMA 12 

VLT 8042-8062, 200-240 V 

UNE 

LI U L3 
91 92 93 

UlID WANG MOTOR 

DC- DC+ U V W 
88 89 96 97 98 

0 

0 

0 
0 

0 
0 

-a 

0 
0 

0 
0 

Compact IP 54 /NEMA 12 

VLT 8102-8122, 380-460 V 

0 

0 

0 

0 
0 

0 

10 
MIX IIELler 
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VLT® 8000 AQUA 

Electrical installation, power cables 

176FA203.10 

Compact IP 00/Chassis, IP 20/NEMA 1, and IP 54/NEMA 12 

VLT 8450-8600 380-480 V without disconnectors and mains fuses 

I76FA204.10 

Compact IP 00/Chassis, IP 20/NEMA 1, and IP 54/NEMA 12 

VLT 8450-8600 380-480 V with disconnectors and mains fuses 
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VLT® 8000 AQUA 

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 transfer 
impedance (Z-r). The screen of a cable is normally 

designed to reduce the transfer of electric noise; 

however, a screen with a loWer transfer impedance 
(ZT) value is more effective than a screen with a 

higher transfer impedance (ZT). 

Transfer Impedance, Zt 
mOhm/m 
105 

o 

103 

102 

10 

10-1 

10-2 

10- 3 

0,01 0 1 

a 

1772M06.13 

10 100 MHz 

Transfer impedance (Z-r) is rarely stated by 

cable manufacturers, but it is often possible to 

estimate transfer impedance (Z-r) by assessing 

the physical design of the cable. 

ea 

1.7 

e 
VF. 

2 

Transfer impedance (ZT) can be assessed on the 

basis of the following factors: 
The conductibility of the screen material. 

- The contact resistance between the individual 

screen conductors. 
- The screen coverage, i.e. the physical area 

of the cable covered by the screen - often 
stated as a percentage value. 

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. 
This is the typical Danfoss reference cable. 

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. 
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II Tightening torque and screw sizes 
The table shows the torque required when fitting 

terminals to the frequency converter. For VLT 

8006-8032, 200-240 V, VLT 8006-8122, 380-480 and 

525-600 V the cables must be fastened with screws. 
For VLT 8042-8062, 200-240 V and for VLT 8152-8600, 
380-480 V, the cables must be fastened with bolts. 

These figures apply to the following terminals: 

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

96, 97, 98 
Motor terminals (Nos.) U, V, W 

Earth terminal (Nos.) 94, 95, 99 

VLT type Tightening-up Screw/bolt Allen key size 

3 x 200-240 V torque size 

VLT 8006-8011 16 in-lbs/1.8 Nm (IP 20) M4 

VLT 8006-8016 16 in-lbs/1.8 Nm (P 54) M4 

VLT 8016-8027 26.6 in-lbs/3.0 Nm (IP 20) M53) 4 mm/0.16 in 

VLT 8022-8027 26.6 in-lbs/3.0 Nm (IP 54)2) M53) 4 mm/0.16 in 

VLT 8032 53 in-lbs/6.0 Nm M63) 5 mm/0.20 in 

VLT 8042-8062 100 in-lbs/11.3 Nm M8 (bolt) 

VLT type Tightening-up Screw/bolt Allen key size 

3 x 380-480 V torque size 

VLT 8006-8011 5.3 in-lbs/0.5-0.6 Nm M3 

VLT 8016-8027 16 in-lbs/1.8 Nm (IP 20) M4 

VLT 8016-8032 16 in-lbs/1.8 Nm (IP 54) M4 

VLT 8032-8052 26.6 in-lbs/3.0 Nm (IP 20) M53) 4 mm/0.16 in 

VLT 8042-8052 26.6 in-lbs/3.0 Nm (IP 54)2) M53) 4 mm/0.16 in 

VLT 8062-8072 53 in-lbs/6.0 Nm M63) 5 mm/0.20 in 

VLT 8102-8122 133 in-lbs/15 Nm (IP 20) M83) 6 mm/0.24 in 

213 in-lbs/24 Nm (IP 54)11 3) 8 mm/0.31 in 

VLT 8152-8352 168 in-lbs/19 Nm4) M10 (bolt) 

VLT 8450-8600 372 in-lbs/42 Nm M12 (bolt) 

VLT type Tightening-up Screw/bolt Allen key size 

3 x 525-600 V torque size 

VLT 8002-8011 5.3 in-lbs/0.5-0.6 Nm M3 

VLT 8016-8027 16 in-lbs/1.8 Nm M4 

VLT 8032-8042 26.6 in-lbs/3.0 Nm2) M53) 4 mm/0.16 in 

VLT 8052-8072 53 in-lbs/6.0 Nm M63) 5 mm/0.20 in 

VLT 8100-8150 100 in-lbs/11.3 Nm M8 

VLT 8200-8300 100 in-lbs/11.3 Nm M8 

1. Loadshanng terminals 14 Nm/M6, 5 mm/0.20 in Allen key 

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

3. Allen screws (hexagon) 

4. Loadsharing terminals 84 in-lbs/9.5 Nm/M8 (bolt) 
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Mains connection 
Mains must be connected to terminals 91, 92, 93. 

Mains voltage 3 x 200-240 V 

Mains voltage 3 x 380-480 V 

I Mains voltage 3 x 525-600 V 

I NB!: 

114 
Check that the mains voltage corresponds to 

the mains voltage of the frequency converter, 

which can be seen from the nameplate. 

See Technical data for correct sizing of cable 
cross-sections. 

14? 
NB!: 
it is the responsability of the user or installer 

to ensure that proper earthing, branch 

circuit, and motor overload protection is 

in accordance with national and local electrical 

and safety regulations and codes. 

Motor connection 
The motor must be connected to terminals 96, 

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

Nos 

96 97.:.98 

N6 94)95(99 - 

Motor voltage 0-100 % of mains voltage 

Earth connection 

See Technical data for correct sizing of cable 

cross-sections. 

All types of three-phase asynchronous standard motors 

can be used with a VLT 8000 AQUA unit. 

Small-size motors are normally star-connected. 

(220/380 V A/Y). Large-size motors are 

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

connection and voltage can be read from 

the motor nameplate. 

NB!: 
In older motors without phase coil insulation, 

a LC filter should be fitted to the frequency 

converter output. 

o-e-o 
U V W 

1 1 1 
96 97 98 

Y 

U V W 
O 0 0 

96 97 98 

A 

Direction of IEC motor rotation 
o-e--o 
U V W 

1 1 1 
96 97 98 

.,0 
u w 

96 97 98 

The factory setting is for clockwise rotationwith the VLT 

frequency transformer output connected as follows. 

Terminal 96 connected to U-phase 

Terminal 97 connected to V-phase 

Terminal 98 connected to W-phase 

The direction of rotation can be changed by switching 

two phases in the motor cable. 

Parallel coupling of motors 

17A77.10 

VLT 8000 AQUA 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 

Ivo-,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 
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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 earth 

motor (or individual thermal relays). 

I NB!: 
Parameter 107 Automatic Motor Adaptation, 

AMA and Automatic Energy Optimization, AEO 

in parameter 101 Torque characteristics cannot 

be used 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 I' 
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 different frequency converters. Mounting with 

twisted screen ends (pigtails) is to be avoided, since 

these spoil the screening effect at higher frequencies. 

If it is necessary to break the screen to install a motor 
isolator or motor contactor, the screen must be 

continued at the lowest possible HF impedance. 
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Motor thermal protection 
The electronic thermal relay in UL-approved frequency 
converter 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 national 

and local regulations. In order to ensure good 
mechanical connection of the earth cable, its cable 

cross-section must be at least 8 AWG/10mm 2. For 

added security, an RCD (Residual Current Device) 

may be installed. This ensures that the frequency 
converter will cut out if the leakage currents get too 
high. See RCD Instructions Ml.66.AX.02. 

Installation of 24 Volt external DC supply 

Torque: 0.5 - 0.6 Nm 

Screw size: 

M3 
No. Function 

35(-), 36 (+) 24 V External DC supply 
(Available with VLT 8152-8600 380-480 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. 

Use 24 V DC supply of type PELV to ensure 

correct galvanic isolation (type PELV) on the 

control terminals of the frequency converter. 

DC bus connection 
The DC bus terminal is used for DC back-up, 
with the intermediate circuit being supplied 

from an external DC source. 

Terminal nos. Nos. 88, 89 

Contact Danfoss if you require further information. 

High-voltage relay 
The cable for the high-voltage relay must be connected 
to terminals 01, 02, 03. The high-voltage relay is 

programmed in parameter 323, Relay 1, output. 

Relay output 1 

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

Max. cross-section: 4 mm2 /10 AWG. 
Torque: 0.5 Nm/5 in-lbs 
Screw size: M3 
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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 (except 
IP54/NEMA 12 units) - a screwdriver or similar. 

Electrical installation, control cables 

0 el 10 

GEM 
17311A380.10 

Torque: 
Screw size: 

0.5 Nm (5 in-lbs) 
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/Grounding 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 

capacitor (keeping leads short). 

Electrical installation, control cables 
Torque: 0.5 Nm/5 in-lbs 
Screw size: M3 

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

00000 0 000 0400 
16 17 18 19 20 27 29 32 33 61 68 69 QQQ101=10 001:1000 

01 D M DIN 0 IN COY D DI D 01 D DI DIN COY P N 

0 IN RS4133 R5465 R84115 

0 0 0 0 0 0 0 0 0 0 0 
04 05 12 13 39 42 4.5 50 53 54 55 60 

RELAY 
CON A OUT A OUT 107 A IN A IN CON A DI 

+24Y A OUT OUT A Di 
OUT 

17310579.10 

No. Function 
Relay output 2 can be used for 
indicating status and warnings. 

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

.04, 05 

12, 13 

16-33 

20 

42, 45 

50 

53, 54 

55 

60 

61 

Digital inputs. See parameters 
300-307 Digital inputs. 

Common for digital inputs. 

Common for analog/digital outputs. 
See Examples of connection. 

Analog/digital outputs for indicating 
frequency, reference, current and 
torque. See parameters 319-322 
Analoge/digital outputs. 

Supply voltage to potentiometer and 
thermistor 10 V DC. 

Analog voltage input, 0 - 10 V DC. 

Common for analog inputs. 

Analog current input 0/4-20 mA. See 

parameters 314-316 Terminal 60. 

Termination of serial communication. 
See Earthing/Grounding of screened 
(armoured control cables. 
This terminal is not normally to be 
used. 
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69 RS 485 interface, serial 

communication. When multiple 
frequency converters are connected 
to a communication bus, switches 2 

and 3 on control card in the first and 
last units must be closed (position 
ON). For the remaining frequency 
converters, switches 2 and 3 must 
be open (OFF). The factory setting is 

closed (position ON). 

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. 

fig 
Switch 1 has no function. 

Switches 2 and 3 are used for terminating an RS 

485 interface, serial communication. In the first 

and the last frequency converter, switches 2 and 

3 must be ON. In the other frequency converter, 

switches 2 and 3 must be OFF. 

Switch 4 is used if an external 24 V DC supply is required 

for the control terminals. Switch 4 separates the 
common potential for the internal 24 V DC supply from 

the common potential of the external 24 V DC supply. 

NB!: 
Please note that when Switch 4 is in position 

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

isolated from the frequency converter. 
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24Vd c. 
max. 200mA 

OV 

0 0 

L 1121131161117118119120127129132133139142145150153r54155160161 

SW4 

on H I h 
Int. 24Vd.c. 

681691041051011021031 j 

Ext. 24Vd.c. 
SW4 off 

+ - 
24Vd.c. 

BUS 
(Tx+, Rx+) 
(Tx -, Rx -) 

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. 
IMA140.10 

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. 

Bus termination 

The bus must be terminated by a resistor network 
at both ends. For this purpose, set switches 2 

and 3 on the control card for "ON". 

VLT8000 VLT8000 VIT8000 
AQUA AQUA AQUA 
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Connection example VLT 8000 AQUA 
The diagram below gives an example of a typical 
VLT 8000 AQUA 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 O). These numbers can also be 

seen from the terminals of the frequency converter. 

An external DC supply can be connected to 
terminals 88 and 89. 

Analogue inputs can be connected to terminals 53 [V], 

54 M and 60 [mA]. These inputs can be programmed 
for either reference, feedback or thermistor. See 

Analogue inputs in parameter group 300. 

r3 Phase 
wir 

External 
DC bus 
Input 

+10 VW: 

There are 8 digital inputs, which are controlled with 

24 V DC. 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. 

11111MMILL8411=i1IL::-.7. 
.4111KEMM I!'"'"Waffr: 412(1) 

PE 
I 

88 -) 
00 

Switch Mode 
Power 

4u 10 Vdo 
17 mA 

0-10 Vdc 
Ref. Input. 
0-10 Vdo 

Ref. Input* 

4-20 mA 
Ref. Input* I__ 

ai,e. s 

50 (+10 V OUT) 

53 (A IN) 

54 (A IN) 

55 (COY A IN) 

60 (A IN) 

12 (+24V OUT) 

13 ( +24V OUT) 

16 (D IN) 

Reverse* 

interlock* 

Pmet 40440* 

Setup 4444014 

Setup 4014014 

1761411012 

SW4 

33 DIN ..t.* 

(.4= o 

,044/1) fault InollorclIon 
240 Vac. 2 A 

retest) 
Olw 

Mart) 
CO-\ 0146412)00 

Oulas>64 
S 

(CON A Olin Output current Indealke 

(A OUT) 42 
4-20 mA 

JRun 1040401k4,4 

DO Van. 1 A 

(A OUT) 4549-- 1 chAwt 
4-20 

"A.P."4 b.dk.tie". 

OV 

* These terminals can be programmed for 

other functions. 
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Connection examples 

Single-pole start/stop 

+24V 

PAR. 302 

PAR. 304 

Start/stop using terminal 18. 

Parameter 302 = Start [1] 

Quick-stop using terminal 27. 

Parameter 304 = Coasting stop, inverse [0] 

Digital speed up/down 

+24V 

PAIL 302 

PAR. 304 
Par. 305 

Per. 305 
Par. 307 

i 

Speed up and down using terminals 32 and 33. 

Parameter 306 = Speed up [7] 

Parameter 307 = Speed down [7] 

Parameter 305 = Freeze reference [2] 

Potentiometer reference 

1 kohm 

+ 10V out 
Par. 308 

-Parameter 308 = Reference [1] 

Parameter 309 = Terminal 53, min. scaling 

Parameter 310 = Terminal 53, max. scaling 

Run permissive 

Par. 300 Run pannier. 

P. 302 Start 

Par. 304 

Dosser 
mob" 

4711110ilt.s 

Marl sarnamm4 
ma. 

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 peripheral equip 

Parameter 323 = Start command active [13]. 

2-zone regulation 

1711101141.12 

50 

53 

54 

55 

80 

Par. 308 Feedback 

Par. 311 Feedback 

Corn. analog Input 

- Parameter 308 = Feedback [2]. 

- Parameter 311 = Feedback [2]. 

Transmitter connection 

Supply 

Supplied 
by VLT 

Two -wire 
transmitter 

Transmitter 
with external 
eu 

+24V 
Corn. analog output 

Corn. analog input 
PAR. 314, 4-20mA 

Corn. analog input 
PAR. 314. 0 /4 -2OmA 

- Parameter 314 = Reference [1] 

- Parameter 315 = Terminal 60, min. scaling 
- Parameter 316 = Terminal 60, max. scaling 

72 MG.80.A5.02 - VLT is a registered Danfoss trademark 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 539 of 729



VLT® 8000 AQUA 

3-wire start/stop 

- Stop inverse by means of terminal 32. 

Parameter 306 = Stop inverse[1 4] 

- Latched start using terminal 18. 

Parameter 302 = Latched start [2] 

- Jog by means of terminal 29. 

Parameter 305 = Jog [12] 
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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 VLT 8000 AQUA. 

The control panel is detachable and can - as an 

alternative - be installed up to 3m/10 ft 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 

alpha-numeric display, which, in normal operation, 

is able to show 4 operating data values and 3 

operating condition values continuously. During 

programming, all the information required for quick, 

effective parameter Setup of the 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 Lock for data change. 

11:2=t2 
AMC 

DISPLAY 
MODE 

CHANGE 
DATA 

QUICK 
MENU 

EXTEND 
MENU 

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. 

QUICK 

MENU 

EXTEND 
MENU 

CHANGE 

DATA 

CANCEL 

OK 

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

modes. 

[EXTEND MENU] gives access to all 

parameters. It is possible to switch 
between the Extend menu and the 
Quick menu modes. 

[CHANGE DATA] is used for changing 

a setting selected either in the Extend 
menu or the Quick menu mode. 

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

carried out. 

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

[+/-] is used for selecting parameters 
and for changing a chosen parameter. 
These keys are also used to change 
the local reference. 
In addition, the keys are used in 

Display mode to switch between 
operation variable readouts. 

[<>] is used when selecting a 

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

HAND 
START 

[HAND START] is used if the frequency 
converter is to be controlled via the 
control unit. The frequency converter 
will start the motor, since a start 
command is given by means of [HAND 

START]. 
On the control terminals, the following 
control signals will still be active when 
[HAND START] is activated: 

Hand start - Off stop - Auto start 
Safety Interlock 

Reset 

Coasting stop inverse 

Reversing 

Setup select Isb - Setup select msb 

Jog 

Run permissive 

Lock for data change 

Stop command from serial 

communication 

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. 

11112=12.11 

wc=101110EEIta 
Red Grum 

If certain threshold values are exceeded, the 

alarm and/ or warning lamp is activated, and a 

status or alarm text is displayed. 

NB!: 

1110 

The voltage indicator lamp is activated when 

the frequency converter receives voltage. 

Local control 
Underneath the indicator lamps are keys 

for local control. 
0 
1 

NB!: I 

1114 

If parameter 201 Output frequency low limit 

Wiry 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 

NB!: 
An active HAND-OFF-AUTO signal via the digital 

inputs will have higher priority than the control 
keys [HAND START] -[AUTO START]. 

[RESET] is used for resetting the 
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. 

RESET 
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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 

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): 

80.0% 5.08A 2 151AI 

40.0Hz SE 
e . 
TUP 

The left part of the status line indicates the 
control ele-ment of the frequency converter that is 

active. AUTO means that control is via the control 
terminals, while HAND indicates that control is via 

the local keys on the control unit. 

OFF means that the frequency converter ignores all 

control commands and stops the motor. 
The centre part of the status line indicates the 
refe-rence element that is active. REMOTE means 

that the reference from the control terminals is active, 

while LOCAL indicates that the reference is determined 

via the [+/-] keys on the control panel. 

The last part of the status line indicates the current 

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

Display mode I 

VLT 8000 AQUA offers different display modes 
depending on the mode selected for the 

frequency converter. 

Below is a display mode, in which the frequency 

converter is in Auto mode with remote reference 

at an output frequency of 40 Hz. 

In this display mode, reference and control are 

determined via the control terminals. 

The text in line 1 gives the operating variable 

shown in line 2. 

FREQUENCY 

AUTO REMOTE RUNNING 

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 motor is running. 

76 MG.80.A5.02 - VLT is a registered Danfoss trademark 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 543 of 729



VLT® 8000 AQUA 

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. 

100% 7.8A 5.qkW 

50.0Hz SETUP 

AUTO REMOTE RUNNING 

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. 

REF% CURR.A.POW ,KW 

50.0Hz 
erN 

SETUP 

1 

AUTO REMOTE RUNNING. 

0 
Lri 

Display mode IV: 

This display mode is only active in connection with 

local reference, see also Reference handling. In this 

display mode, the reference is determined via the 

[+/-] keys and control is carried out by means of the 

keys underneath the indicator lamps. The first line 

indicates the required reference. The third line gives 

the relative value of the present output frequency at 

any given time in relation to the maximum frequency. 

The display is in the form of a bar graph. 

USE +/ - 40Hz 

40 . 0Hzs7 
1111.0111.1111011.77" 
HAND LOCAL RUNNING :7 
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Navigation between display modes 

DISPLAY 
MODE 

Press briefly 

USE +/- 

40.0H 
111111111111I 
HAND LOCAL RUNNING 

FREOUENCY 

40.0Hz sc i' 

AUTO REMOTE RUNNING 

Display mode I 

DISPLAY 
MODE 

With remote 
reference 

DISPLAY 
MODE 

40Hz 80% 7, 81:1 5, 9 I< IA 

N 

SETUP 

sim 

Display mode IV 

175ZA697.10 

DISPLAY 
MODE 

With local reference I IAUTO REMOTE RUNNING 

40.0 Hi cm 

Display mode II 
Keep the [DISPLAY 

MODE] key down 

DISPLAY 
MODE 

REF% CURR. A POW., KW 

40.0 H 7 rTh 
A. 1 

I IAUTO REMOTE RUNNING 

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

selected under the Quick menu or the Extended 

menu, the procedure for changing data is the same. 
Pressing the [CHANGE DATA] key allows change 
of the selected parameter, and the underlining 

in line 4 will flash on the display. 

The procedure for changing data depends on whether 

the selected parameter represents a numerical 

data value or a functional value. 

If the chosen parameter represents a numeric data 

value, the first digit can be changed by means of 

the [+/-] keys. If the second digit is to be changed, 
first move the cursor by using the [<>] keys, then 

change the data value using the [+/-] keys. 

FREQUENCY 

r. T 
.14 '.' 

SEM' 

L . L FIL 1 

205 MAX. REFERENCE 

0009,000 Hz 

0 
co 

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. 

MOTOR CURRENT 

, 71 0 90 : 
210 REFERENCE TYPE 

SUM 

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 

FREQUENCY 

50.0 Hzsr° 
209 JOG FREQUENCY 

0 0 Hz 

Then the chosen digit is changed infinitely by 

means of the [+/-] keys: 

FREQUENCY 

50.0 1 

209 JOG FREQUENCY 

00.0 Hz 

0 

Qn 

The chosen digit flashes. The bottom display 

line shows the data value that will be entered 

(saved) when signing off with [OK]. 

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

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

103) and Motor frequency (parameter 104). 

This means that the parameters are changed 
both as a group of numeric data values and as 

numeric data values infinitely variably. 

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

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

same time reconnecting the mains supply. Release 

the keys; the frequency converter has now been 

programmed for the factory setting. 

The following parameters are not zeroed by means of manual 

initialisation: 

Parameter 500, Protocol 

600, Operating hours 

601, hours run 

602, kWh counter 

603, Number of power-ups 

604, Number of overtemperatures 

605, Number of overvoltages 

It is also possible to carry out initialisation via 

parameter 620 Operating mode. 
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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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NB!: 

1411 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. 

Operation and Display 001-017 
This parameter group allows to set up parameters 

such as language, display readout and the possibility of 

making the function keys on the control unit inactive. 

I s 

*English (ENGLISH) 

German (DEUTSCH) 

French (FRANCAIS) 

Danish (DANSK) 

Spanish (ESPAI10L) 

Italian (ITALIANO) 

Swedish (SVENSKA) 

Dutch (NEDERLANDS) 

Portuguese (PORTUGUESA) 

Finnish (SUOMI) 

State when delivered may vary from factory setting. 

[0] 

[1] 

[2] 

[3] 

[4] 

(5] 

[6] 

[7] 

[8] 

[9] 

L Function: 
The choice in this parameter defines the language 

to be used on the display. 

LIDescription of;choice:: - 
There is a choice of the languages indicated. 

The Setup configuration 
The frequency converter has four Setups (parameter 

Setups) that can be programmed independently 
of each other. The active Setup can be selected 

in parameter 002 Active Setup. The active Setup 

number will be shown in the display under "Setup". 

It is also possible to set the frequency converter to 

Multi-Setup to allow switching of Setups with the 
digital inputs or serial communication. 
Setup shifts can be used in systems where, one Setup 
is used during the day and another at night. 

Parameter 003 Copying of Setups enables copying 
from one Setup to another. 

By means of parameter 004 LCP copy, all Setups 

can be transferred from one frequency converter 

to another by moving the control panel. First all 

parameter values are copied to the control panel. This 

can then be moved to another frequency converter, 

where all parameter values can be copied from the 

control unit to the frequency converter. 

-Value: 
Factory Setup (FACTORY SETUP) [0] 

*Setup 1 (SETUP 1) [1] 

Setup 2 (SETUP 2) [2] 

Setup 3 (SETUP 3) [3] 

Setup 4 (SETUP 4) [4] 

MultiSetup (MULTI SETUP) [5] 

Function:- 
The choice in this parameter defines the Setup number 

you want to control the functions of the frequency 

converter. All parameters can be programmed in four 
individual parameter Setups, Setup 1 - Setup 4. 

In addition, a pre-programmed Setup called the 

Factory Setup exists. This only allows specific 

parameters to be changed. 

Description of choice:: 
Factory Setup [0] contains the parameter values pre-set 

at the factory. Can be used as a data source if the 

other Setups are to be returned to a common state. In 

this case Factory Setup is selected as the active Setup. 

Setups 1-4 [1]-(41 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 

+24V 

PAR. 302 
Start 
PAR. 304 

PAR. 306 

PAR. 307 

Selection of Setup using terminals 32 and 33. 

Parameter 306 = Selection of Setup, Isb [4] 

Parameter 307 = Selection of Setup, msb [4] 

Parameter 002 =Multi Setup [5]. 

S I I 

S 

*No copying (NO COPY) [0] 

Copy active Setup to Setup 1 

(COPY TO SETUP 1) [1] 

Copy active Setup to Setup 2 

(COPY TO SETUP 2) [2] 

Copy active Setup to Setup 3 

(COPY TO SETUP 3) [3] 

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

Copy active Setup to all 

(COPY TO ALL) [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 Setups. 

NB!: I 

11417 

Copying is only possible in Stop mode (motor 

stopped on a Stop command). 

RDescription .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. 

004 LCP copy 

(LCP COPY) 

1-Value: 

*No copying (NO COPY) 

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

[0] 

(UPLOAD ALL PARAMET.) 

Download all parameters 
(DOWNLOAD ALL PARAM.) 

Download power-independent par. 

(DOWNLOAD SIZE INDEP.) 

[1] 

[2] 

[3] 

Function: 
Parameter 004 LCP copy is used if the integrated 

copying function of the control panel is to be used. 
This function is used if all parameter Setups are 

to be copied from one frequency converter to 

another by moving the control panel. 

:Description of ctioice: 

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. 

NB!: 

II: Uploading/Downloading can only be carried 

out in the Stop mode. 

Setup of user-defined readout 
Parameter 005 Max. value of user-defined readout 
and 006 Unit for user-defined readout allow users 

to design their own readout which can be seen 

if user-defined readout has been selected under 

display readout. The range is set in parameter 005 
Max. value of user-defined readout and the unit is 

determined in parameter 006 Unit for user-defined 

readout. The choice of unit decides whether the 

ratio between the output frequency and the readout 

is a linear, square or cubed ratio. 
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005 Max. value of, user-defined readout 
(CUSTOM READOUT) 

r Value: 
0.01 - 999,999 99 * 100.00 

LFunction: 
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. 

006 Unit-for user-defined readout 
(CUST. READ. UNIT) 

*No unit 1 

% 1 

rpm 1 

ppm 1 

pulse/s 1 

1/s 1 

1 /min 1 

l/h 1 

kg/s 1 

kg/min 1 

kg/h 1 

m 3/s 1 

m 3/min 1 

m 3Th 1 

m/s 1 

mbar 2 

bar 2 

Pa 2 

kPa 2 
M Wr-: 2 

kW 3 

[0 
1 

2 

[3] 
4 
5 
[6] 

[7] 
[8 

[9 
[10] 
[11] 
[12] 
[13] 
[14] 
[15] 
[16] 
17] 
18] 
19] 

[20] 

GPM 1 

gal/s 1 

gal/min 1 

gal/h 1 

lb/s 1 

lb/min 1 

lb/h 1 

CFM 1 

ft 3/s 1 

ft 3/min 1 

ft 3/h 1 

ft 3/min 1 

ft/s 1 

in wg 2 
ft wg 2 

PSI 2 

lb/in 2 

HP 3 

Flow and speed units are marked with 
Pressure units with 2, and power units 
3. See figure in next column. 

1. 

with 

[21] 
[22] 
[23] 
[24] 
25] 
26] 
[27 
[28 
[29 
[30 
[31] 
32 
33 
34 
[35] 
[36] 
[37] 
[38] 

FPunction: 

readout 
Par. 005 

I 75HA532.12 

Output frequency 
Mph I1mI 
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. 

ElieScitiption-:Of choice., r 

Select the required unit for User-defined readout . 

Value: 
Resulting reference [%] (REFERENCE [%]) 

Resulting reference [unit] (REFERENCE [UNIT]) 

*Frequency [Hz] (FREQUENCY [HZ]) 

% 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 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

[9] 

[10] 

[11] 

[12] 

[13] 

[14] 
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Feedback [unit) (FEEDBACK [UNITS]) [15] 

Motor voltage [V] (MOTOR VOLTAGE [V]) [16] 

DC link voltage [V] (DC VOLTAGE [V]) [17] 
Thermal load, motor [ %] 

(THERM.MOTOR LOAD [ %]) [18] 

Thermal load, VLT (Vol 

(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) 

'EunctiOn:, 
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 
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, RefmiN 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 output 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, fmAx. 

Motor current [A] states the phase current of the 

motor measured as effective value. 

Power [kW] states the actual power consumed 

by the motor in kW. 

Power [HP] states the actual power consumed 
by the motor in HP. 

Output energy [kWh] states the energy consumed 
by the motor since the latest reset was made in 

pa-rameter 618 Reset of kWh counter. 
Hours run [Hours] states the number of hours 
that the motor has run since the latest reset in 

parameter 619 Reset of hours-run counter. 
User -defined readout [-] is a user-defined value, 

calculated on the basis of the present output frequency 
and unit, as well as the scaling in parameter 005 
Max. value of user-defined readout. Select unit in 

parameter 006 Unit for user-defined readout. 
Setpoint 1 [unit] is the programmed setpoint 
value in parameter 418 Setpoint 1. The unit 

is decided in parameter 415 Process units . 

See also Feedback handling. 
Setpoint 2 [unit] is the programmed setpoint value 

in parameter 419 Setpoint 2. The unit is decided 
in parameter 415 Process units. 
Feedback 1 [unit] gives the signal value of the resulting 
feedback 1 (Term. 53). The unit is decided in parameter 
415 Process units. See also Feedback handling . 

Feedback 2 [unit] gives the signal value of the 
resulting feedback 2 (Term. 53). The unit is decided 
in parameter 415 Process units. 
Feedback [unit] gives the resulting signal value 

using the unit/scaling selected in parameter 413 
Minimum feedback, FBmiN, 414 Maximum feedback, 
FBmAx and 415 Process units . 

Motor voltage [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 limit. See also parameter 117 

Motor thermal protection. 
Thermal load, VLT [%] states the calculated/ 
estimated thermal load on the frequency converter. 
100% is the cut-out limit. 

Digital input [Binary code] states the signal status 
from the 8 digital inputs (16, 17, 18, 19, 27, 29, 32 

and 33). Terminal 16 corresponds to the bit at the far 

left. '0' = no signal, '1' = connected signal. 

Analogue input 53 [V] states the voltage 

value on terminal 53. 

Analogue input 54 [V] states the voltage 
value on terminal 54. 

Analogue input 60 [mA] states the voltage 
value on terminal 60. 

Relay status [binary code] indicates the status of 
each relay. The left (most significant) bit indicates 
relay 1 followed by 2 and 6 through 9. A "1" indicates 

* = factory setting. 0 = display text 0 = 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. (*C.] states the present heat sink 

temperature of the frequency converter. The cut-out 
limit is 90 ± 5°C; cutting back in occurs at 60 ± 5°C. 

Communication option card warning (Hex] gives a 

warning word if there is a fault on the communication 

bus. This is only active if communication options 
have been installed. Without communication 
options, 0 Hex is displayed. 

LCP display text shows the text programmed in 

parameter 533 Display text 1 and 534 Display text 

2 via LCP or the serial communication port. 

LCP procedure for entering text 
After selecting Display Text in parameter 007, select 

display line parameter (533 or 534) and press the 

CHANGE DATA key. Enter text directly into the 

selected line by using UP, DN & LEFT, RIGHT arrow 

keys on the LCP. The UP and DN arrow keys scroll 

through the available characters. The Left and Right 

arrow keys move the cursor through the line of text. 

To lock in the text, press the OK key when the line of text 

is completed. The CANCEL key will cancel the text. 

The available characters are: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
/E0AAO E106 ./-()0123456789 'space' 

'space' is the default value of parameter 533 & 

534. To erase a character that has been entered, 

it must be replaced with 'space'. 
Status word displays the actual drive status 

word (see parameter 608). 

Control word displays the actual control word 

(see parameter 607). 

Alarm word displays the actual alarm word. 

PIO output shows the calculated PID output 
in the display in either Hz [33] or percentage 

of max frequency [34]. 

I I : 

0 

Value: 
See parameter 007 Large display readout 

* Reference [Unit] [2] 

Function: 
This parameter enables a choice of the first of three data 
values to be shown on the display, line 1, position 1. 

This is a useful function, i.a. when setting the 

PID regulator, in order to see how the process 

reacts to a change of reference. 

For display read-outs, press the [DISPLAY MODE] 

button. Data option LCP display text [29] cannot 
be selected with Small display readout . 

ties 
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) 

Nalue: 
See parameter 007 Large display readout 

*Motorcurrent [A] [51 

Fuiiiiion: 
See the functional description for parameter 008 Small 
display readout. Data option LCP display text [29] 

cannot be selected with Small display readout. 

FiffekifOlio-n cifCiiiifa-e7777'"7-77 
There is a choice of 33 different data values, see 

parameter 007 Large display readout. 

" 0 

`! . 

Se parameter 007 Large display readout 
*Power [kW] [6] 

function: 
See the functional description for parameter 008 Small 

data readout. Data option LCP display text [29] cannot 

be selected with Small display readout . 

rbiktiOlfori7cirali-oree:77-777: 
There is a choice of 33 different data values, see 

parameter 007 Large display readout. 

-71 

011 Unit of local reference 
(UNIT OF LOC REF) 

Hz (HZ) [0] 

*% of output frequency range (%) (% OF FMA) ) [1] 

: ; 

This parameter decides the local reference unit. 

:DeriptiOn7Of,.Cheice:, 

Choose the required unit for local reference. 

012 Hand start on LCP 
(HAND START BUN) 

[Value:- . 

Disable (DISABLE) 

*Enable (ENABLE) 

[0] 

[1] 

r Function: - 

This parameter allows selection/deselection of the 
Hand start key on the control panel. 

rDescription of choice: -77 
If Disable [0] is selected in this parameter, the 
[HAND START] key will be inactive. 

013 OFF/STOP on LCP 
(STOP BUTTON) 

[Value: 
Disable (DISABLE) 

*Enable (ENABLE) 

ET.Functiorw. . ';';':T.- 

This parameter allows selection/deselection of the 
local stop key on the control panel. 

[0] 

[1] 

Description of- choice: 

If Disable [0) is selected in this parameter, the 
[OFF/ STOP] key will be inactive. 

I NB!: 
Mr If Disable is selected, the motor cannot be 

stopped by means of the (OFF/STOP] key 

014 Auto start on LCP 

(AUTO START BUN) 
[Value; 

Disable (DISABLE) 

*Enable (ENABLE) 

rFunction: 
This parameter allows 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. 

015 Reset on LCP 
(RESET BUTTON) 

[Value: 
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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EbeiCiTjiffeiiFcirEfibTCer 

If Disable [0] is selected in this parameter, the 

[RESET] key will be inactive. 

I NB!: 
Only select Disable [0] if an external reset signal 
has been connected via the digital inputs. 

016 Lock for data change 

(DATA CHANGE LOCK) 

!Value 
*Not locked (NOT LOCKED) 

Locked (LOCKED) 

[0] 

[1] 

LFUnctiOn:' 
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 at power up, local control 

(POWER UP ACTION) 

Value: 
*Auto restart (AUTO RESTART) 

OFF/Stop (OFF/STOP) 

[0] 

[1) 

L.:,!:29ctio 
Setting of the desired operating mode when the 

mains voltage is reconnected. 

Epiiipt ion of choice: 

Auto restart [0] is selected if the frequency converter is to 
start up in the same start/stop condition as immediately 

before power to the frequency converter is cut off. 

OFF/Stop [1] is selected if the frequency converter 
is to remain stopped when the mains voltage is 

connected, until a start command is active. To 

restart, activate the key [HAND START] or [AUTO 

START] by using the control panel. 

I NB!: 
kWIf [HAND START] or [AUTO START] cannot 
be activated by the keys on the control 

panel (see parameter 012/014 Hand/Auto 
start on LCP) the motor will not be able to 

restart if OFF/Stop [1] is selected. If Handstart 

or Autostart has been programmed for activation 

via the digital inputs, the motor will not be able 

to restart if OFF/Stop (1] is selected. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Load and motor 100-124 
This parameter group allows the configuration 

of regulation parameters and the choice of 
torque characteristics to which the frequency 

converter is to be adapted. 
The motor nameplate data must be set and automatic 
motor adaptation can be carried out. In addition, 

DC brake parameters can be set and the motor 

thermal protection can be activated. 

Configuration 
The selection of configuration and torque characteristics 
influences the parameters that can be seen in the 

display. If Open loop [0] is selected, all parameters 

relating to PID regulation will be hidden. 

Consequently, the user is only able to see 

the parameters that are of significance for 

a given application. 

I 

*Open loop (OPEN LOOP) 

Closed loop (CLOSED LOOP) 

11:Function:7, 

This parameter is used for selecting the configuration 

to which the frequency converter is to be adapted. 

r Description =Of:Choice: 

If Open loop [0) is selected, normal speed control is 

obtained (without feedback signal), i.e. if the reference 

is changed, the motor speed will change. 

If Closed loop [1] is selected, the internal process 

regulator is activated to enable accurate regulation 

in relation to a given process signal. 

The reference (setpoint) and the process signal 

(feedback) can be set to a process unit as 

programmed in parameter 415 Process units 

. See Feedback handling. 

101 Torque characteristics 
(VT CH. ARACT) 

Cyalde:7 
*Automatic Energy Optimization 

(AEO FUNCTION) [0] 

Constant Torque (CONSTANT TORQUE) [1] 

Variable Torque Low (VT LOVV) [2] 

Variable Torque Medium (VT MED) [3] 

Variable Torque High (VT HIGH) [4] 

junction: 
This parameter allows a choice of whether the frequency 

converter operates with the controller adjusting the U/f 

curve automatically in response to the load, or whether 
variable or constant torque operation is selected. 

Description .of choice: _- 

For variable torque loads such as centrifugal pumps 
and fans, the drive provides two operational modes. 

Automatic Energy Optimization enables the controller 

to dynamically adjust the U/f ratio in response to the 
motor load or speed changes to maximize motor and 

drive efficiency while reducing motor heat and noise. 

The Variable Torque option provides low, medium and 

high levels of voltage as shown in the figure below (as a 

percentage of nominal motor voltage.) VT may be used 

with more than one motor connected to the output in 

parallel. Select the torque characteristic with the most 

reliable operation and the least energy consumption, 
motor heat and noise. The starting voltage can be 

selected in parameter 108, VT Start Voltage. 

row 

For constant torque loads such as conveyor belts, 

presses, mixers, screws and so forth, select Constant 

Torque. CT operation is achieved by maintaining a 

constant U/f ratio over the operating range. 

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

147 
It is important that the values set in parameters 
102-106 Nameplate data correspond to the 
nameplate data of the motor with respect to 

either star coupling Y or delta coupling A. 

- 

LValue 
0.25 HP (0.25 KW) [25] 

0.5 HP (0.37 KW) [37] 

0.75 HP (0.55 KW) [55] 

1 HP (0.75 KW) [75] 

1.5 HP(1.10 KW) [110] 

2 HP (1.50 KW) [150) 

3 HP (2.20 KW) [220] 

4 HP (3.00 KW) [300] 

5 HP (4:00 KW) [400] 

7.5 HP (5.50 KW) [550] 

10 HP (7.50 KW) [750] 

15 HP (11.00 KW) [1100] 

20 HP (15.00 KVV) [1500] 

25 HP (18.50 KW) [1850] 

30 HP (22.00 KW) [2200] 

40 HP (30.00 KW) [3000] 

50 HP (37.00 KW) [3700] 

60 HP (45.00 KW) [4500] 

75 HP (55.00 KW) [5500] 

100 HP (75.00 KW) [7500] 

125 HP (90.00 KW) [9000) 

150 HP (110.00 KW) [11000] 

200 HP (132.00 KW) [13200] 

250 HP (160.00 KW) [16000] 

300 HP (200.00 Km [20000] 

350 HP (250.00 KW) [25000) 

400 HP (300.00 KW) [30000) 

450 HP (315.00 KW) [31500) 

500 HP (355.00 KW) [35500] 

600 HP (400.00 KW) [40000] 

*Depends on the unit 

Function: 
This is where to select the kW value PM,N that 
corresponds to the rated power of the motor. 

At the works, a rated kW value P M,N has been 

selected that depends on the type of unit. 

[Description ototiOice: : 

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 of the 
motor power infinitely variable value, see the procedure 

for infinetely variable change of numeric data value . 

ValuiF 
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. 

Eroeicription of.choice: 
Select a value that equals the nameplate data on 

the motor, regardless of the mains voltage of the 

frequency converter. Furthermore, alternatively it is 

possible to set the value of the motor voltage infinitely 

variably. Also refer to the procedure for infinitely 

variable change of numeric data value. 

* = factory setting. 0 = display text I) = value for use in communication via serial communication port 
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1-Viiue.:7,: 7 
50 Hz (50 HZ) 

*60 Hz (60 HZ) ) Global factory setting different from North 

American factory setting. 

Select the rated motor frequency fM,N. 

[50] 

[60] 

Description,of choice :< 

Select a value that equals the nameplate 

data on the motor. 

105 Motor current, IM,N 

(MOTOR CURRENT) 

[ Value: 
0.01 - Ivur,mAx A 

* Depends on the choice of motor. 

Function: 
The rated motor current IM,N forms part of the frequency 
converter calculations of torque and motor thermal 
protection. Set the motor current lvur.N, taking into 

account the star Y or delta A connected motor. 

[DeScriptioWof 
Set a value that equals the nameplate data on the motor. 

NB!: 

II: It is important to enter the correct value, since 

this forms part of the V V C PLUS control feature. 

I . - 

C Value: 
100 - fM,N x 60 (max. 60000 rpm) 

* Depends on parameter 102 Motor power, PM,N. 

I Function: 
This sets the value that corresponds to the rated 

motor speed n m,N, from the nameplate data. 

rPecriptiow.of : 

Choose a value. that corresponds to the 

motor nameplate data. 

I NB!: 
It is important to set the correct value, since 

this forms part of the V V C PLUS 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) 

Value 
*Optimization disable (NO AMA) 

Automatic adaptation (RUN AMA) 

Limited AMA 
(RUN LIMITED AMA) 

kFunction: .; 

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 where the factory setting does not 

match requirements of the motor. 

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. 

[2] 

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 Limited AMA [2] is to be made. 

It is 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 Limited AMA [2] there is no 

test of motor symmetry and of whether all motor 
phases have been connected. The following must 
be noted when the AMA function is used: 
- For AMA to be able to determine the motor 

parameters optimally, the correct nameplate data 
for the motor connected to the frequency converter 
must be entered in parameters 102 to 106. 
The duration of a total automatic motor adaptation 
varies from a few minutes to approx. 10 minutes 
for small motors, depending on the rating of 

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

MG.80.A5.02 - VLT is a registered Danfoss trademark 91 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 558 of 729



VLT® 8000 AQUA 

the motor used (the time for a 7.5 HP 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 

out-put current of the frequency converter. 

NB!: 
Some motors (such as motors with 6 or 

more poles) may be unable to run Automatic 
Adaptation. Limited AMA or use of parameters 

123 and 124 is a procedure which can be effective 

in such cases since procedure measures motor's 
stator and effects of cable length. Multiple motor 

applications cannot use any form of AMA. 

Select Automatic adaptation [1] if the frequency 

converter is to carry out a complete automatic motor 

adaptation. Select Limited AMA [2] if an LC-filter has 

been placed between the frequency converter and 

the motor, or for six or more pole motors. 

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 Limited AMA [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). 

If the automatic motor adaptation is to be stopped: 
1. Press the [OFF/STOP] key. 

After a normal sequence, the display 
reads: AMA STOP 
1. The frequency converter is now ready for operation. 

I NB!: 
[RESET] key must be pressed after AMA is 

completed to save results into drive. 

If there is a fault, the display reads: ALARM 22 

1. Check for possible causes of the fault in 

accordance with the alarm message. See 

list of warnings and alarms. 

2. Press the [RESET] key to clear fault. 

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. 

I: 

rVilue7 
0.0 - parameter 103 Motor voltage, UM,N 

* depends on par. 103 Motor voltage, UM,N 

--Function: . 

This parameter specifies the start-up voltage for 

VT characteristics at 0 Hz. It is also used for 

motors connected in parallel. 

The start-up voltage represents a supplementary 
voltage input to the motor. By increasing the start-up 
voltage, motors receive a higher start-up torque. This 

is used especially for small motors (< 4.0 kW/5 HP) 

connected in parallel, as they have a higher stator 
resistance than motors above 5.5 kW/7.5 HP. This 

function is only active if Variable torque [1], [2] or [3] has 

been selected in parameter 101 Torque characteristics . 

;Description;' Of choice: s 

Set the start-up voltage at 0 Hz. The maximum voltage 

depends on parameter 103 Motor voltage, UM,N. 

109 Resonance damping 

(RESONANCE DAMP.) 

1°Value: 

0 - 500 % * 100 % 

Function: 
High-frequency electric resonance problems between 
the frequency converter and the motor can be 
eliminated by adjusting the resonance damping. 

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

Adjust the damping percentage until the motor 
resonance has disappeared. 

0.0 - 0.5 sec. * 0.0 sec. 

Functidn: 
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, 

0 sec. corresponds to no high break-away torque. 

L'Description' of :chOiCe: 

Set the necessary time in which a high starting 

torque is desired. 

111 Start delay 

(START DELAY) 

0.0 - 120.0 sec. * 0.0 sec. 

This parameter enables a delay of the starting time 

after the conditions for start have been fulfilled. 

When the time has passed, the output frequency 

will start by ramping up to the reference. 

Description of-choice: 

Set the desired time until acceleration is to begin. 

Value: 
*Disable (DISABLE) 

Enable (ENABLE) 

Function: 
The motor preheater ensures that no condensate 

develops in the motor at stop. This function can also 

be used to evaporate condensed water in the motor. 

The motor preheater is only active during stop. 

Laiicription 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 
(PREHEAT DC-CURR.) 

0 - 100 % * 50 % 

The maximum value depends on the rated motor 

current, parameter 105 Motor current, Im,N. 

I Function: 
The motor can be preheated at stop by means of a DC 

current to prevent moisture from entering the motor. 

r7Description of choice: 

The motor can be preheated by means of a DC 

current. At 0%, the function is inactive; at a value 

higher than 0%, a DC current will be supplied to 

the motor at stop (0 Hz). This function can also 

be used to generate a holding torque. 

If too high a DC current is supplied for too 

long, the motor can be damaged. 

* = factory setting. 0 = display text fl = 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 Irvi,N. 

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!: 

11 
-1 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. 

: 

0 IV LT.MAX 
M.N 

The maximum value depends on the rated 

x 100 [%] * 50 % 

motor current. If the DC braking current is 

active, the frequency converter has a switching 

frequency of 4 kHz. 

[function: - - 

This parameter is used for setting the DC braking 

current that is activated upon a stop when the DC 

brake frequency set in parameter 116, DC brake 

cut-in frequency has been reached, or if DC brake 

inverse is active via terminal 27 or via the serial 

communication port. The DC braking current will 

be active for the duration of the DC braking time 

set in parameter 115 DC braking time. 

Descriptiorioririciice: 
To be set as a percentage value of the rated motor 
current Im,N set in parameter 105 Motor current, IVLT,N 

100% DC braking current corresponds to Itvi,N. 

Make sure not to supply too high a braking 

current for too long.The motor will be 

damaged because of mechanical overload 

or the heat generated in the motor. 

115 DC braking time 
(DC BRAKE TIME) 

I Value. 
0.0 - 60.0 sec. * OFF 

Functioh: 
This parameter is for setting the DC braking time 

for which the DC braking current (parameter 
113) is to be active. 

Description:.of .choice: 

Set the desired time. 

L 
Value:- 
0.0 (OFF) - par. 202 

Output frequency high limit, fmAx 

rFunction: 
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 

Description of,clio 
Set the desired frequency. 

117 Motor thermal protection 

Ppl . 

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] 

rFunction: 
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. 0 = display text j] = value for use in communication via serial communication port 
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current Im,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. 

Description'ofchoice:,_ 
Select No protection [0] if no warning or tripping is 

required when the motor is overloaded. 

Select Thermistor warning [1] if a warning is desired 

when the connected thermistor gets too hot. 
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 ETF? 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 
four = 1 x 1/414 --" 

--lour= 2 x 
60 
50 
40 

our - 0.2 x imA 

30 

20 

10 111* 10 12 14 16 18 20 

I NB!: 

1117 

In UL / cUL applications ETR provides class 

20 motor overload profection in accordance 
with National Electrical Code. 

118 Motor povver factor (Cos o) 

(MOTOR PWR FACT) 

Value: 
0.50 - 0.99 * 0.75 

Function: 
This parameter calibrates and optimizes the AEO 

function for motors of different power factor (Cos o). 

j pescription of choice: 
. 

Motors having > 4 poles have a lower power factor 
which would restrict or prevent use of the AEO function 

for energy savings. This parameter allows the user 

to calibrate the AEO function to the power factor of 

the motor so that AEO can be used with motors of 

6, 8, and 12 poles as well as 4 and 2 poles. 

119 Load compensation at low speed 

(LOAD COMP LO SPD) 

0 - 300 % * 100 % 

ifunOtion: 
This parameter enables compensation of voltage in 

relation to load when the motor is running at low speed. 

;Description of ohoice: 
Optimum U/f characteristics are obtained, i.e. 

compensation for the load at low speed. The frequency 

range within which Load compensation at low speed 
is active, depends on the motor size. 

This function is active for: 

Motor size 

0.5 kW (.75 HP) - 7.5 kW (10 HP) 

11 kW (15 HP) - 45 kW (60 HP) 

55 kW (75 HP) - 355 kW (600 HP) 

Change-over 

< 10 Hz 

< 5 Hz 

< 3-4 Hz 

120 Load compensation at high speed 

(LOAD COMP HI SPD) 

[Value: 
0 - 300 % * 100 % 

[-Function; 
This parameter enables compensation of voltage in 

relation to load when the motor is running at high speed. 

* = factory setting. 0 = display text Q = value for use in communication via serial communication port 
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[Description of choice: 

In Load compensation at high speed it is possible 
to compensate for the load from the frequency 

where Load compensation at low speed stopped 
working to max.frequency. 

This function is active for: 

Motor size 

0.5 kW - 7.5 kW 

11 kW - 45 kW 

55 kW - 355 kW 

Change-over 

>10 Hz 

>5 Hz 

>3-4 Hz 

rValue: 
-500 - 500 % * 100 % 

unction:1 
Slip compensation is calculated automatically, i.e. on 

the basis of the rated motor speed nM,N. 

In parameter 121, slip compensation can be 

adjusted in detail, which compensates for 

tolerances in the value of nM,N. 

This function is not active together with Variable 

torque (parameter 101 - variable torque graphs), 

Torque control, Speed feedback and Special 

motor characteristics. 

rDeicription'=of:choice: 
Enter a %-value of the rated motor frequency 

(parameter 104). 

I I 

11 _II 

Value: 
0.05 - 5.00 sec. 

[Function: 
This parameter determines the slip compensation 
reaction speed. 

* 0.50 sec. 

Description .of choice:.. 

A high value results in slow reaction. Conversely, 

a low value results in quick reaction. 
If low-frequency resonance problems are encountered, 
the time set must be longer. 

123. Stator resistance 
(STATOR RESIST) 

I Value: 
*Depends on the choice of motor 

F. unction: 
After setting motor data in parameters 102-106, a 

number of adjustments of various parameters are 

made automatically, including the stator resistance 

As . A manually entered As must apply to a cold 

motor. The shaft performance can be improved by 

fine-tuning As and X s, see procedure below. 

Description of Ce:717-7-- 
As can be set as follows: 

1. Automatic motor adaptation, where the frequency 
converter actually tests the motor to determine this 
value. All compensations are reset to 100%. 

2. The values are stated by the motor supplier. 

3. The values are obtained by means of 

manual measurements: 

- As can be calculated by measuring the 

resistance RPHASE-to-PHASE between two phase 

terminals. If RPHASE-to-PHASE is lower than 1-2 ohm 
(typically motors > 4 (5.4 HP) - 5.5 kW (7.4 HP), 400 
A, a special ohm-meter should be used (Thomson 

bridge or similar). Rs = 0.5 x RPHASE-to-PHASE 

4. The factory settings of Rs, selected by the 

frequency converter itself on the basis of the 
motor nameplate data, are used. 

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

*depends on the choice of motor 

After setting motor data in parameters 102-106, a 

number of adjustments of various parameters are 

made automatically, including the stator resistance 

Xs. The shaft performance can be improved by 
fine-tuning R s and Xs, see procedure below. 

Descpton °of choice:: 

Xs can be set as follows: 

1. Automatic motor adaptation, where the frequency 
converter actually tests the motor to determine this 

value. All compensations are reset to 100%. 

2. The values are stated by the motor supplier. 

3. These values are obtained by means of 

manual measurements: 

- Xs can be calculated by connecting a motor to 

mains and measuring the phase-to-phase voltage 
UL as well as the idling current I. 

Alternatively, these values can be recorded 

during operation in idle running state at the 

rated motor frequency fM,N, slip compensation 

(par. 115) = 0% and load compensation at 

high speed (par. 114) = 100%. 

Xs = UL 

3 x141> 

4. The factory settings of Xs, selected by the 

frequency converter itself on the basis of the 
motor nameplate data, are used. 

* = factory setting. 0 = display text D = value for use in communication via serial communication port 
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References and Limits 200-228 
Pout 

f MAX.(202) 
Ref. 

flA,M (104) 

f MIN.(201) 

175HA334.10 

Ramp up 
1-* 

Ramp down 

In this parameter group, the frequency and reference 

range of the frequency converter are established. 

This parameter group also includes: 

- Setting of ramp times 

Choice of four preset references 

Possibility of programming four bypass frequencies. 

Setting of maximum current to motor. 

Setting of warning limits for current, frequency, 

reference and feedback. 

I 

value; 
0.0 - fmAx * 0.0 HZ 

FfuricOon:. 
This is where to select the minimum output frequency. 

Description, of choice:, 

A value from 0.0 Hz to the Output frequency high limit, 

IMAX frequency set in parameter 202 can be selected. 

e 

[Value: -- 

fmiN - 120 Hz 

(par. 200 Output frequency range) 

* 60 Hz/V 50 Hz ) Global factory setting different from North 

American factory setting.) 

EFunction: . 

In this parameter, a maximum output frequency 
can be selected that corresponds to the highest 

speed at which the motor can be. 

NB!: 
IllThe output frequency of the frequency 
converter can never assume a value higher 
than 1/10 of the switching frequency 

(parameter 407 Switching frequency). 

rbeicriptioW of choice: 

A value from fmiN to the choice made in parameter 
200 Output frequency range can be selected. 

* = factory setting. 0 = display text I] = 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 [a] 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, I'm and parameter 

202 Output frequency high limit, fMAX. 

I N B !: 

IVIf 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 
Rot. 1 par. 211 

R.I. 2 par. 212 

Rat. 3 par. 213 

Pal. 4 par. 214 

External ref. 

sn.c. Input 33. per. 303 
4)(0-104 

Ma. Input 34. par. 311 
®f0 -10Y) 

Mo. input so. pm. 314 
of0-20MA) 

II. 
Art 17/29 

Sadal comm. ref. 
(±200%1 

Scale 
te % 

Scale 
to % 

Scale 
to % 

Preset ref. lab, par. 300-307 / Preset ref. mob, par. 300-307 

0% 

Yp 

Ay 

Sum 

x +Y 

elev. 
-00 

sly mrr/ta 

Conflp. made par. 100 
R.I. tuna*" par. 210 

, Speed 
, Open Loop 

/ Frame 030-3071 om-siTrjr 
Fri 

Feedback function 

Sufpoint 1 0-1 
See par. 413-419 

Setpoint 2 0-1 

UJ 
lath Preset rel. 111 

Par. 300-307 

V 
LCP: 
External 
reference In X 

Remote 
controlled 
reference 

Feedback sertpolnt 

\ELI /0 

/1SW\ Closed Loop 
11.1 
Ns fel 

LCP: 
Resulting 
reference In X 

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

Resulting ref. 

LCP: 
Result ng 
reference unft 

17510375.14 
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Minimum reference is ignored when the local reference 203 Reference site 
(REFERENCE SITE) is active (parameter 203 Reference site). The unit for 

the reference can be seen from the following table: f a- I de:- 
*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 101 

Remote 11] 

Local [2] 

Hand mode 
Local ref. active 
Remote ref. active 
Local ref. active 

Auto mode 
Remote ref. active 
Remote ref. active 
Local ref. active 

Description of choice: 

If Hand/Auto linked reference [0] is chosen, the motor 

speed in Hand mode will be decided by the local 

reference, while in Auto mode it depends on remote 

references and any setpoints selected. 
If Remote reference [1] is selected, the motor speed will 

depend on remote references, regardless of whether 
Hand mode or Auto mode has been chosen. 

If Local reference [2] is selected, the motor speed 
will only depend on the local reference set via the 

control panel, regardless of whether Hand mode 

or Auto mode has been selected. 

[Value: 
Parameter 100 Configuration = Open loop [0]. 

0.000 - parameter 205 RefmAx * 0.000 Hz 

Parameter 100 Configuration = Closed loop [1]. 

-Par. 413 Minimum feedback 
- par. 205 RefmAx * 0.000 

The Minimum reference gives the minimum value 

that can be assumed by the sum of all references. 

If Closed loop has been selected in parameter 100 

Configuration, the minimum reference is limited by 

parameter 413 Minimum feedback. 

Filieseiiftion of choice: 
Minimum reference is set if the motor is to run 

at a minimum speed, regardless of whether 

the resulting reference is 0. 

205 Maximum reference, RefmAx 

(MAX. REFERENCE) 

Parameter 100 Configuration = Open loop [0] 

Parameter 204 Ref MIN - 1000.000 Hz 

* 60 Hz/50 Hz 

Parameter 100 Configuration = Closed loop [1] 

Par. 204 Ref MIN 

- par. 414 Maximum feedback * 60 Hz/V 50 Hz 

V) Global factory setting different from North 

American factory setting). 

Function: 
The Maximum reference gives the maximum value 

that can be assumed by the sum of all references. 

If Closed loop [1] has been selected in parameter 

100 Configuration, the maximum reference cannot be 

set above parameter 414 Maximum feedback. The 
Maximum reference is ignored when the local reference 

is active (parameter 203 Reference site). 

The reference unit can be determined on the 

basis of the following table: 

Unit 
Par. 100 Configuration = Open loop 
Par. 100 Configuration = Closed loop 

Hz 

Par. 415 

Description of choice: 

Maximum reference is set if the motor speed is not 
to exceed the set value, regardless of whether the 
resulting reference is higher than Maximum reference. 

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

UValu67. 
1 - 3600 sec. 

"..Function "_._ 

The ramp-up time is the acceleration time from 0 

Hz to the rated motor frequency fM,N (parameter 

104 Motor frequency, fM,N). It is assumed that the 

output current does not reach the current limit (set 

in parameter 215 Current limit luM). 

roof 

* Depends on the unit 

fIlAX.(202) 
Ref. 

f WM (104) 

f 10N.(201) 

17511433410 

Ramp up 
1-4k 

Rump down 

IDescription of choice: 

Program the desired ramp-up time. 

. .. 
II 0 

r 
1 - 3600 sec. 

[Function: 

* Depends on the unit 

The ramp-down time is the deceleration time 
from the rated motor frequency fM,N (parameter 

104 Motor frequency, f m,N) to 0 Hz, provided 

there is no overvoltage in the inverter because of 
the motor acting as a generator. 

Description of choide: 

Program the desired ramp-down time. 

208 Automatic ramp-down 

(AUTO RAMPING) 

Value: 
Disable (DISABLE) 

*Enable (ENABLE) 

Function::. 
This function ensures that the frequency converter 
does not trip during deceleration if the ramp-down 
time set is too short. If, during deceleration, the 

frequency converter registers that the intermediate 

circuit voltage is higher than the max. value (see list 

of warnings and alarms), the frequency converter 
automatically extends the ramp-down time. 

I 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. 

LDeiCriiirtiOli'Of choice:77-7 

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) 

Value: 
Par. 201 Output frequency Low limit - par. 202 

Output frequency high limit * 10.0 HZ 

LFunctiOn:, 
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. 

Set the desired frequency. 

* = factory setting. 0 = display text I] = 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. scaring: 

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 
Reference contribution at 4 V 

Par. 211 Preset reference 
Resulting reference 

= 10.0 Hz 

= 16.0 Hz 

= 2.4 Hz 

= 28.4 Hz 

The graph in the next column shows the 

resulting reference in relation to the external 

reference varied from 0-10 V 
Parameter 210 Reference type has been 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%. 

en. Na] 

Par. 205 
Rel. max. = 50 

Par. 204 
Ref. min. = 10 

0 
Par. 309 
Terminal 53 = OV 

1 

10 Ref. signal [V] 
Par. 310 
Terminal 53 = 10V 

EypjpioL 
*Sum (SUM) 

Relative (RELATIVE) 

External/preset (EXTERNAL/PRESET) 

[0] 

[1] 

[2] 

Ertinction: 
It is possible to define how the preset references 

are to be added to the other references. For 

this purpose, Sum or Relative is used. It is also 

possible - by using the External /preset function - to 
select whether a shift between external references 

and preset references is wanted. 

See Reference handling . 

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 p = value for use in communication via serial communication port 
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NB!: 
lipIf 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. 2) 

213 Preset !reference 3 

(PRESET REF. 3) 

214 Preset reference 4 

r'Va file: 
-100.00 % - +100.00 % 

of the reference range/external reference 

* 0.00% 

Function: . 
1 

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 (RefiNAIN - 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 

Terminal 16/29/32 

preset ref. 1st) 

0 

0 

0 

0 

Preset ref. 1 

Preset ref. 2 

Preset ref. 3 

Preset ref. 4 

[Description ofchoice: 
Set the required preset reference(s) that is/are 

to be the options. 

215 Current limit, ILIM 

(CURRENT LIMIT) 

[ Value: 
0.1 - 1.1 x IVLT,N * 1.0 x Ivcr,N [A] 

rFunctioo;d: 
This is where the maximum output current lum is set. 

The factory setting corresponds to the rated output 
current. If the current limit is to be used as motor 
protection, the rated motor current must be set. If 

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

the current limit is set within the range of 1.0-1.1 

X Ivi_TN (the rated output current of the frequency 

converter), the frequency converter can only handle 

a load intermittently, i.e. for short periods at a time. 

After the load has been higher than IvLT,N, it must be 

ensured that for a period the load is lower than IVLT,N 

Please note that if the current limit is set to 
less than IVLT,N, the acceleration torque will be 

reduced correspondingly. 

'Description of. choice:` 

Set the required maximum output current lum. 

- 

[Value: 
0 (OFF) - 100 Hz 

. . 111 

Function:.: 
Some systems call for some output frequencies 

to be avoided because of mechanical resonance 
problems in the system. These output frequencies can 

be programmed in parameters 217-220 Frequency 
bypass . In this parameter (216 Frequency bypass, 
bandwidth), a definition can be given of a bandwidth 
around each of these frequencies. 

rDescription::Of 
The bypass bandwidth is equal to the programmed 
bandwidth frequency. This bandwidth will be centered 

around each bypass frequency. 

217 Frequency bypass 1 

(BYPASS FREQ. 1) 

218 Frequency bypass ,2 
(BYPASS FREQ. 2) 

219 Frequency bypass 3 

(BYPASS FREQ. 3) - 

220 Frequency bypass 4 

(BYPASS FREQ. 4) 

0 - 120 HZ 

rFunction: 
Some systems call for some output frequencies 
to be avoided because of mechanical resonance 

problems in the system. 

* 120.0 Hz 

[Description of choice::i 
Enter the frequencies to be avoided. 
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See also parameter 216 Frequency bypass, bandwidth. 

o 

Lyalue: 
0.0 - par. 222 Warning: High current 'HIGH, * 0.0A 

Function: , 

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 Trip [0]. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 

ramp-down after a stop command or while 

stopped. 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. 

1 Description of choice: 

The lower signal limit 'Low must be programmed within 
the normal working range of the frequency converter. 

IM 

Tum 
(PAR.215) 

HIGH 
(PAR.222) 

1 LOW 
VAR.22 1 

RFow 
(PEARL.225) 

-I- -I 

-0-1-41-IN RANG 

TMIH FLOW 

(PAR.201) (PAR.223) 

RHIGH 
(PEARF.226) 

I I 

I LI --4- 
I I 

1 

I 

- -L-- _ 
I I 

I 

REF THIGH fMAX 
(PAR.224) (PAR.202) 

0 

0 

fM 

222 Warning: High current, !HIGH 

(WARN. HIGH CURR.) 

Parameter 221 - IVLT,MAX * IVLT,MAX 

Function: 
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. 

Of choice: 

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, /Low. 

I 
rValue. 

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. 

riCescnotioniptchoice:: 
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. 

Value: 
Par. 200 Output frequency range = 0-120 Hz [0]. 
parameter 223 - 120 Hz * 120.0 Hz 

FP-unction: 
If the output frequency is above the limit, fHIGH, 

programmed in this parameter, the display will 

show a flashing FREQUENCY HIGH. 

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

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 

parameter 221 Warning: Low current, 'Low 

225 Warning: Low reference, REFlow 

(WARN. LOW REF.) 

rVaitie: , 

-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. The warning functions are activated when 

the output frequency has reached the selected 

reference. The signal outputs can be programmed 

to generate a warning signal via terminal 42 or 

45 and via the relay outputs. 

The reference limits in parameter 226 Warning: 

High reference, RefHIGH, and in parameter 225 

Warning: Low reference, RefLow, are only active 

when remote reference has been selected. 

In Open loop mode the unit for the reference is Hz, 

while in Closed loop mode the unit is programmed 

in parameter 415 Process units. 

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), Rekow 

must be within the reference range programmed 

in parameters 204 and 205. 

226 Warning: High reference , REFHtsH 

(WARN. HIGH REF.) 

,VilieLl 
REFLow (par. 225) - 999,999.999 * 999,999.999 

FT: 

If the resulting reference is above the limit, RefHIGH, 

programmed in this parameter, the display shows 

a flashing REFERENCE HIGH. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 

ramp-down after a stop command or while stopped. 

The warning functions are activated when the output 
frequency has reached the resulting reference. 

The signal outputs can be programmed to 
generate a warning signal via terminal 42 or 

45 and via the relay outputs. 

The reference limits in parameter 226 Warning: 

High reference, RefHIGH , and in parameter 225 

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 . 

pescription 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 

[0). In Closed loop [1] (parameter 100), RefHIGH 

must be within the reference range programmed 

in parameters 204 and 205. 

227 Warning: Low feedback, FBLow 

(WARN 'LOW FDBK) 

-999,999.999 - FBHIGH 

(parameter 228) * -999.999,999 

Function: 
If the feedback signal is below the limit, FBLOw, 

programmed in this parameter, the display will 

show a flashing FEEDBACK LOW. 

The warning functions in parameters 221-228 are 

not active during ramp-up after a start command, 
ramp-down after a stop command or while 

stopped. The warning functions are activated when 

the output frequency has reached the selected 
reference. The signal outputs can be programmed 

* = factory setting. 0 = display text Q = value for use in communication via serial communication port 
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to generate a warning signal via terminal 42 or 

45 and via the relay outputs. 
In Closed loop, the unit for the feedback is programmed 
in parameter 415 Process units. 

[Description of choice: 
Set the required value within the feedback range 

(parameter 413 Minimum feedback, FBMIN, and 

414 Maximum feedback, FBmAx ). 

,- 
F13Low 

(parameter 227) - 999,999.999 

r..---;on. I 1.111.11 

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. 

* 999.999,999 

DescriptioriRofR choice: 

Set the required value within the feedback range 

(parameter 413 Minimum feedback, FBMIN, and 

414 Maximum feedback, P8mAx). 

* = factory setting. () = display text Q = value for use in communication via serial communication port 
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OFF/000.1s - 360.0 s * OFF 

"Function ;7 
Allows the motor/equipment to be brought up to 
minimum speed (frequency) at a rate different than 

the normal Ramp-Up rate (param. 206). 

Description of chdice: 

As an example, vertical pumps and other equipment 

often have a requirement to not operate below a 

minimum speed any longer than necessary. Damage 

and excessive wear can occur when operating below 

minimum speed (frequency) for too long a period of 

time. The Initial Ramp is used to quickly accelerate the 

motor/equipment to minimum speed at which point, 

the normal Ramp-Up rate (parameter 206) is made 

active. The range of adjustment of the Initial Ramp is 

from 000.1 second to 360.0 seconds; adjustable in 0.1 

second increments. If this parameter is set to 000.0, 

OFF is displayed in this parameter, the Initial Ramp is 

not active, and the normal Ramp-Up is active. 

Frequncy 

f MAX. 
PAR. 202 

ftlIN. 
PAR. 201 

Normal Ramp 
(Ramp-Up) 

Initial Ramp 

PAR. 229 

12 

PAR. 206 

176FA194.10 

Time 
(sec) 

Fill Mode 
Fill Mode eliminates the occurrence of water hammer 

associated with the rapid exhausting of air from 

piping systems (such as Irrigation systems). 

The frequency converter, set for Closed Loop 

operation uses an adjustable Fill Rate, a "Filled 

Pressure" setpoint, an operating pressure setpoint, 

and a pressure feedback. 

Fill Mode is available when: 

The VLT 8000 AQUA drive is in Closed Loop 
mode (parameter 100). 

Parameter 230 is not 0 

Parameter 420 is set to NORMAL 

After a start command, Fill Mode operation begins 

when the frequency converter reaches minimum 

frequency - set in parameter 201. 

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

The "Filled" Setpoint - parameter 231 - is actually 

a setpoint limit. When minimum speed is reached, 

the pressure feedback is looked at, and the 
frequency converter begins to ramp to the 
"Filled" pressure setpoint at the rate established 
by Fill Rate parameter 230. 

The Fill Rate - parameter 230 - is dimensioned 
in Units/Second. The Units will be the units 

selected in parameter 415. 

When the pressure feedback equals the "Filled" 

Setpoint, the control transitions to the operating 
setpoint (Setpoint 1 - param. 418 or Setpoint 2 - 

param. 419) and continues operation in standard 
(normal) "closed loop" mode. 

The value to use for the "Filled" Setpoint parameter 
231, can be determined by: 

1. Use the DISPLAY MODE key on the LCP 

to display FEEDBACK 1. 

IMPORTANT! Be sure that you have selected the 
UNITS in parameter 415 before this step. 

2. Operate the VLT 8000 AQUA in HAND mode and 

slowly advance the speed to fill the pipe while being 

careful not to create a water hammer. 

3. An observer at the end of the pipe must be able 

to report when the pipe is filled. 

4. At that instant, stop the motor, and observe the 
value of pressure feedback (have the LCP display 

set to observe the feedback before starting). 

5. The value of feedback in step 4) is the value to 

use in parameter 231 - "Filled" Setpoint. 

The value to set in parameter 230 - Fill Rate can 
be supplied by the system engineer from proper 

calculation or from experience, or it can be determined 
experimentally by performing numerous fill mode 

sequences and either increasing or decreasing 

the value of this parameter to obtain the fastest 
fill without causing a water hammer. 

The Fill Mode is also beneficial when bringing the motor 

to a stop as it prevents sudden changes in pressure 

and flow which could also cause a water hammer. 

Operating 
Setpoint Pressure 

176FA195.10 

Filled Pressure 
Setpoint 

Normal 
Pipe Fill Operation 

In. Freq. (Speed) 
PAR. 201 

Initial Ramp 
PAR. 229 

Time 
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P 
Value: 
OFF/000000.001 - 999999.999 (units/s) - * OFF 

Function- 
Establishes the rate at which the pipe is filled. 

LDescription ,of choice: 

The dimension of this parameter is Units/Second. The 
Units will be the value selected in parameter 415. 
As an example, the Units could be Bar, or MPa, or 

PSI, etc. If Bar is the selected unit in parameter 415, 
then the number set in this parameter (230) would 
be dimensioned as Bar/Second. Changes to this 

parameter can be made in steps of .001 units. 

- 

[-Value: 
Param. 413 - Param. 205 - * Param. 413 

t'Function: 
The value set in this parameter corresponds to 
the pressure that exists at the pressure sensor 
when the pipe is filled. 

The Units of this parameter correspond to the units 

selected in Parameter 415. The minimum value of 
this parameter is Fbmin (param. 413). The maximum 

value for this parameter is Refmax (param. 205). The 

setpoint can be changed in .01 steps. 

* = 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 

175HA3135.51 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. 

THH 
Switch 4, which is 

located on the Dip 

switch control card, 
is used fo 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. 

Disital ineuts Terminal no. 16 17 18 19 

303 

27 

304 

29 

305 

32 

306 

33 

307 ararneter 300 301 302 
Value: 
No function (NO OPERATION) 101 Pi [01 101 [01 101* [01* 

cc) 

rn 

Reset (RESET) [11* 111 111 [11 [11 

Coasting stop, inverse (COAST INVERSE) [01T 
Reset and coasting stop, inverse (RESET & COAST INVERS) [11 

Start (START) 111* 
Reversing (REVERSE) [11* 
Reverse and start (START INVERSE) [21 

DC-braking, inverse (DC BRAKE INVERSE) 131 [21 

Safety interlock (SAFETY INTERLOCK) [31* 
Freeze reference (FREEZE REFERENCE) 121 [21* 121 [21 121 

Freeze output (FREEZE OUTPUT) 131 [31 131 [31 [31 
Selection of Setup, Isb (SETUP SELECT LSB) 141 [41 [41 

Selection of Setup, msb (SETUP SELECT MSB) [41 [51 [41 

Preset reference, on (PRESET REF. ON) 151 151 [61 151 [51 

Preset reference, lsb (PRESET REF. LSB) [61 171 161 

Preset reference, msb (PRESET REF. MSB) [61 [81 [61 

Speed down (SPEED DOWN) [71 [91 [71 

Speed up (SPEED UP) [71 [101 171 

Run permissive (RUN PERMISSIVE) [81 181 [111 [81 181 

Jog (JOG) 191 [91 [121* 191 191 

Data change lock (PROGRAMMING LOCK) [101 [101 [131 1101 1101 

Pulse reference (PULSE REFERENCE) [111 [141 

Pulse feedback (PULSE FEEDBACK) [111 
Hand start (HAND START) [111 [121 [151 [111 [121 
Auto start (AUTO START) [121 [131 [161 [121 [131 

Latched start (LATCHED START) [21 

Off stop (OFF STOP) 1171 1131 1141 

Stop inverse (STOP INVERSE) 1191 [141 1151 

v) Global default setting F rDescription..of choice; 

Function: 
In parameters 300-307 Digital inputs it is possible to 

choose between the different possible functions related 

to the digital inputs (terminals 16-33). The functional 

options are given in the table on the previous page. 

No function is selected if the frequency converter is 

not to react to signals transmitted to the terminal. 

Reset resets the frequency converter after an 

alarm; however, not all alarms can be reset (trip 

locked) cycling mains power supply. See table in 

* = factory setting. 0 = display text p = value for use in communication via serial communication port 
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List of warnings and alarms . Reset will be activate 
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 remove 
power to the motor, allowing it to coast to stop. 

Logic "0" implements this mode. 

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 current for a given time, see 

parameters 114-116 DC brake. Please note that this 

function is only active if the value of parameters 114 DC 

brake current and 115 DC braking time is different from 

0. Logic '0' implements DC braking. See DC braking. 

Safety interlock has the same function as Coasting 

stop, inverse, but Safety interlock generates the alarm 

message EXTERNAL FAULT on the display when 

terminal 27 is logic '0'. The alarm message will also be 

active via digital outputs 42/45 and relay outputs 1/2, 

if programmed for Safety interlock. The alarm can be 

reset using a digital input or the [OFF /STOP] key. 

Start is selected if a start/stop command is required. 

Logic "1" = start, logic "0" = stop. 

Reversing is used for changing the direction of 

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. It can not be used in 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 Speed up or Speed down. 

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 or Selection of Setup, 
msb enables a choice of one of the four Setups. 

However, this assumes that parameter 002 Active 

Setup has been set at Multi Setup [5]. 

Setup. msb Setup. lsb 

Setup 1 0 0 

Setup 2 0 1 

Setup 3 1 0 

Setup 4 1 1 

Preset reference, on is used for switching 

between remote reference and preset reference. 

This assumes that Remote/preset [2) has been 

selected in parameter 210 Reference type. Logic 

"0" = remote references active; logic "1" = one of 

the four preset references is active in accordance 
with the table on the next page. 

Preset reference, Isb and Preset reference, msb 
enables a choice of one of the four preset references, 

in accordance with the table below. 

Preset ref., msb Preset ref., lsb 

Preset ref. 1 0 0 

Preset ref. 2 0 1 

Preset ref. 3 1 0 

Preset ref. 4 1 1 

Speed up and 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 

decrease by the Ramp-down time set in parameter 207. 

Pulses (logic "1" minimum high for 3 ms and a minimum 

pause of 3 ms) will lead to a change of speed of 0.1% 
(reference) or 0.1 Hz (output frequency). 

Example: 

Terminal Terminal Freeze ref./ 

(16) (17) Freeze output 
No speed 

change 

0 0 1 

Speed down 0 
Speed up 0 

Speed down 

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

Jog is used to override the output frequency to 
the frequency set in parameter 209 Jog frequency 
and issue a start command. If local reference is 

active, the frequency converter will always be in 

Open loop [0], regardless of the selection made 

in parameter 100 Configuration. 

Jog is not active if a stop command has been 

given via terminal 27. 

Data change lock is selected if data changes 

to parameters are not to be made via the control 

unit; however, it will still be possible to carry 

out data changes via the bus. 

Pulse reference is selected if a pulse sequence 

(frequency) is selected as a reference signal. 0 Hz 

corresponds to RefmiN, parameter 204 Minimum 

reference, RefmiN. The frequency set in parameter 

327 Pulse reference, max. frequency corresponds to 

parameter 205 Maximum reference, RefmAx 

Pulse feedback is selected if a pulse sequence 

(frequency) is selected as a feedback signal. 

Parameter 328 Pulse feedback, max. frequency is 

where the maximum frequency for pulse feedback is set. 

Hand starts 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. 

III' NB!: 
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. See also the description in Local control. 

Latched start will start the motor if a pulse is 

applied for a minimum of 3 ms, provided there 

is no stop command active. The motor will stop 
if Stop Inverse is briefly activated. 

Off stop is used for stopping the connected motor. 

The stop will be affected in accordance with the 
selected ramp (par. 206 and 207). 

Stop inverse is activated by interrupting the voltage 

to the terminal. This means that if the terminal 

has no voltage, the motor cannot run. The stop 
will be effected in accordance with the selected 

ramp (parameters 206 and 207). 

None of the above-mentioned stop 
commands (start-disable) are to be used 

as disconnection switch in connection 
with repairs. Cut mains instead. 

* = factory setting. 0 = display text U = value for use in communication via serial communication port 
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Analogue inputs 
Two analogue inputs for voltage signals (terminals 

53 and 54) are provided for reference and feedback 
signals. Furthermore, an analogue input is available 

for a current signal (terminal 60). A thermistor can be 

connected to voltage input 53 or 54. The two analogue 
voltage inputs can be scaled in the range of 0-10 V 

DC; the current input in the range of 0-20 mA. 

The table below gives the possibilities for 
programming the analogue inputs. 
Parameter 317 Time out and 318 Function after 
time out allow activation of a time-out function on all 

analogue inputs. If the signal value of the reference 

or feedback signal connected to one of the analogue 

in-put terminals drops to below 50% of the minimum 

scaling, a function will be activated after the time out 

determined in parameter 318, Function after time out. 

. 

Value: 
I: 

.4- 0 - .0 

No operation (NO OPERATION) 101 101* 101 

Reference (REFERENCE) 111* 111 01* 
Feedback (FEEDBACK) 121 121 121 

Thermistor (THERMISTOR) 131 [31 

I : 

This parameter is used to select the required 

function to be linked to terminal 53. 

Despnption of. 

No operation Is selected if the frequency converter is 

not to react to signals connected to the terminal. 

Reference Is selected to enable change of reference 

by means of an analog reference signal. If reference 

signals are connected to several inputs, these 

reference signals must be added up. 

Feedback If a feedback signal in connected, 

there is a choice of a voltage input (terminal 53 or 

54) or a current input (terminal 60) as feedback. 
In the case of zone regulation, feedback signals 

must be selected as voltage inputs (terminals 53 

and .54). ,See Feedback handling. 

Thermistor Is selected if a thermistor integrated 
in the motor is to be able to stop the frequency 

converter in case of motor overtemperature. The 

cut-out value is 3 kohm. If a motor features a 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 (analoge voltage 

input) and termi-nal 50 (+10 V supply). 

R 

4000 

3000 

1330 

550 

250 

d t'ci 
-20`C 

1700.1112.10 

O nanInel -SC 
nom +5C 

d nomlnel 

A motor thermistor connected to terminals 53/54 
must be double isolated to obtain PELV. 

* = factory setting. 0 = display text Q = value for use in communication via serial communication port 
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309 Terminal 53, min. scaling 

(AI 53 SCALE LOW) 

.Value: 
0.0 - 10.0 V * 0.0 V 

FPunction:' 
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, ReftviN/413 Minimum feedback, FBANN See 

Reference handling or Feedback handling. 

rbeScription 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 

(Al 53 SCALE HIGH) 

0.0 - 10.0 V * 10.0 V 

I-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. 

cpescription of choice: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

311 Terminal 54, analog input voltage 

(Al [V) 54 FUNCT.) 

ra110: 

See description of parameter 308. * No operation 

1, 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 Terminal 54, min. scaling 

['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, FiBmliv. 

See Reference handling or Feedback handling. 

* 0.0 V 

rDescription Of choibe: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

If the time-out function is to be applied (parameters 

317 Time out and 318 Function after time out), 

the value must be set to > 1 V 

[ Value: 
0.0 - 10.0 V * 10.0 V 

rFunction: 
This parameter is used for setting the signal value 

that corresponds to the maximum reference value 

or the maximum feedback, parameter 204 Minimum 
reference, Refm/414Maximum 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. 

. .1 . . 

.1 

rValue: 
See description of parameter 308. * Reference 

unction: 
This parameter allows a choice between the 
different functions available for the input, terminal 

60. Scaling of the input signal is done in parameter 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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315 Terminal 60, min. scaling and in parameter 

316 Terminal 60, max. scaling. 

315 Terminal 60, min. scaling 

(Al 60 SCALE LOW) 

rValiier 
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, 

Rem/413 Minimum feedback, FBM,N. See Reference 

handling or Feedback handling . 

Description:of ;choice: 

Set the required current value. 

The time-out function is to be used (parameters 

317 Time out and 318 Function after time out), 

the value must be set to > 2 mA. 

. I 

palue: 
0.0 - 20.0 mA * 20.0 mA 

Eyncyon: 
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. 

Set the desired current value. 

- 

rValue: 
1 - 99 sec. * 10 sec. 

Function: 

parameter 315 Terminal 60, min. scaling, a value 

has been selected that exceeds 2 mA. 

i Description -of choice: 

Set the desired time. 

318 Function after time out 
(LIVE ZERO FUNCT.) 

[Value: 
*Off (NO FUNCTION) [0] 

Freeze output frequency (FREEZE OUTPUT FREQ.) [1] 

Stop (STOP) [2] 

Jog (JOG FREQUENCY) [3] 

Max. output frequency (MAX FREQUENCY) [4] 

Stop and trip (STOP AND TRIP) [5] 

Function: 
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. 

rbescription of choice: 

The output frequency of the frequency converter can be: 

- frozen at the present value [1] 

overruled to stop [2] 

overruled to jog frequency [3] 

overruled to max. output frequency [4] 

overruled to stop with subsequent trip [5]. 

If the signal value of the reference or feedback 
signal connected to one of the input terminals 53, 

54 or 60 drops to below 50% of the minimum 

scaling during a period longer than the preset time, 

the function selected in parameter 318 Function 
after time out will be activated. 
This function will only be active if, in parameter 309 

or 312, a value has been selected for terminals 

53 and 54, min. scaling that exceeds 1 V, or if, in 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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Analogue/digital outputs 
The two analogue/digital outputs (terminals 42 and 

45) can be programmed to show the present status 
or a process value such as 0 - fmAx. 

If the 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 signals: 

0-20 mA, 4-20 mA or 0-32000 pulses 

(depending on the value set in parameter 322 Terminal 

45, output, pulse scaling. If the output is used as a 

voltage output (0-10 V), a pull-down resistor of 470 S2 

(max. 500 Cl) should be fitted to terminal 39 (common 
for analogue/digital outputs). If the output is used 

as a current output, the resulting impedance of the 
connected equipment should not exceed 500 Q. 

Ou t uts terminal no. 42 45 

parameter 319 321 
Value: 
No function (NO FUNCTION) 
Drive ready (READY) 
Standby (ENABLED & NO WARNING) 
Running (RUNNING) 
Running at ref. value (RUNNING AT REFERENCE) 
Running, no warning (RUNNING NO WARNING) 
Local reference active (DRIVE IN LOCAL REF.) 

Remote references active (DRIVE IN REMOTE REF.) 
Alarm (ALARM) 
Alarm or warning (ALARM OR WARNING) 
No alarm (NO ALARM) 
Current limit (CURRENT LIMIT) 
Safety interlock (SAFETY INTERLOCK) 
Start command active (START SIGNAL APPLIED) 
Reversing (REVERSE OPERATION) 
Thermal warning (THERMAL WARNING) 
Hand mode active (DRIVE IN HAND MODE) 
Auto mode active (DRIVE IN AUTO MODE) 
Sleep mode (SLEEP MODE) 
Output frequency lower than fi ow parameter 223 (F OUT < F LOW) 
Output frequency higher than fHIGH parameter 224 (F OUT > F HIGH) 
Out of frequency range (FREQ. RANGE WARN.) 
Output current lower than low parameter 221 (I OUT < I LOW) 
Output current higher than IHIGH parameter 222 (I OUT > I HIGH) 
Out of current range (CURRENT RANGE WARN) 
Out of feedback range (FEEDBACK RANGE WARN.) 
Out of reference range (REFERENCE RANGE WARN) 
Relay 123 (RELAY 123) 
Mains imbalance (MAINS IMBALANCE) 
Output frequency, 0 - fmAx 0-20 mA (OUT. FREQ. 0-20 mA) 
Output frequency, 0 - fmAx 4-20 mA (OUT. FREQ. 4-20 mA) 
Output frequency (pulse sequence), 0 - fmAx .0 -32000 p (OUT. FREQ. PULSE) 
External reference, RefmiN - RefmAx 0-20 mA (EXT. REF 0-20 mA) 
External reference, RefmiN - RefmAx 4-20 mA (EXTERNAL REF. 4-20 mA) 
External reference (pulse sequence) Ref MIN - Refm,v 0-32000 p (EXTERNAL REF. PULSE) 
Feedback, FBmiN - FBmAx =0 -20 mA (FEEDBACK 0-20 mA) 
Feedback, FBmiN - FBmAx 4-20 mA (FEEDBACK 4-20 mA) 
Feedback (pulse sequence), FBmiN - FBmAx - 32000 p (FEEDBACK PULSE) 
Output current, 0 - ImAx 0-20 mA (MOTOR CUR. 0- 20 mA) 
Output current, 0 - ImAx 4-20 mA (MOTOR CUR. 4- 20 mA) 
Output current (pulse sequence),0 - I mnx - 32000 p (MOTOR CUR. PULSE) 
Output power, 0 - ['Nom 0-20 mA (MOTOR POWER 0-20 mA) 

Output power, 0 - PNom = 4-20 mA (MOTOR POWER 4-20 mA) 
Output power (pulse sequence), 0 - P Nom 32000 p (MOTOR POWER PULSE) 
Bus control, 0.0-100.0% 0-20 mA (BUS CONTROL 0-20 MA) 

Bus control, 0.0-100.0% 4-20 mA (BUS CONTROL 4-20 MA) 

Bus control (pulse sequence), 0.0-100.0% =0 - 32.000 Pulses (BUS CONTROL PULS) 
Motor alteration (MOTOR ALTERATION) 

10 

11 

[2 

13 

[4 

[5 

16 

17 

f8 
f9 

[10 
[11 

[12 
[13 
[14 
[15 
[16 
117 

118 

119 

120 

121 

[22 
[23 
[24 
[25 
[26 
127 

128 

[29 
[30 
131 

f32 
[33 
134 

[35 
[36 
f37 
[38 

*139 
[40 
141 

[42 
143 

144 

[45 
(46 
(50 

[0 
11 

12 

13 

14 

[5 

[6 
[7 

[8 

f9 
m0 
[11 

[12 
(13 
[14 
[15 
[16 
[17 
[18 
[19 
120 

[21 

[22 
[23 
(24 
[25 
[26 
(27 
[28 
f29 

*130 
[31 

[32 
[33 
134 

f35 
[36 
[37 
[38 
f39 
140 

[41 

[42 
f43 
[44 
[45 
[46 
[50 

1. Function: 
This output can act both as a digital or an analog 

output. If used as a digital output (data value [01- 1591), a 

0/24 V DC signal is transmitted; if used as an analoge 
output, either a 0-20 mA signal, a 4-20 mA signal or a 

pulse sequence of 0-32000 pulses is transmitted. 

* = factory setting. 0 = display text p = value for use in communication via serial communication port 
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rDescription of choice: 

No function Selected if the frequency converter 
is not to react to signals. 

Drive ready The frequency converter control 

card receives a supply voltage and the frequency 
converter is ready for operation. 

Stand by The frequency converter is ready 

for operation, but no start command has 

been given. No warning. 

Running 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 lum. 

Safety interlock The output is active when 

terminal 27 is a logic '1' and Safety interlock 

has been selected on the input. 

Start command active Is active when there is a start 

command or the output frequency is above 0.1 Hz. 

Reversing There is 24 V DC on the output when the 

motor rotates counter-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 activeThe output is active when the 

frequency converter is in Hand mode. 

Auto mode active The output is active when the 
frequency converter is in Auto mode. 

Sleep mode Active when the frequency 

converter is in Sleep mode. 

Output frequency lower than kowThe output 
frequency is lower than the value set in parameter 

223 Warning: Low frequency, fLOW. 

Output frequency higher than fHIGH The output 
frequency is higher than the value set in parameter 

224 Warning: High frequency, fHIGH. 

Out of frequency range The output frequency 

is outside the frequency range programmed in 

parameter 223 Warning: Low frequency, fLOW and 

224 Warning: High frequency, fHIGH. 

Output current lower lLOw The output current 

is lower than the value set in parameter 221 

Warning: Low current, 'Low. 

Output current higher than IHIGH The output 
current is higher than the value set in parameter 

222 Warning: High current, 'HIGH. 

Out of current range The output current is outside the 

range programmed in parameter 221 Warning: Low 

current, 'LOW and 222 Warning, High current, 'HIGH. 

Out of feedback range The feedback signal 

is outside the range programmed in parameter 

227 Warning: Low feedback, FBLOW and 228 

Warning: High feedback, FBHIGH. 

Out of reference range The reference lies 

outside the range programmed in parameter 

225 Warning: Low reference, Rekowand 226 

Warning, High reference, Refxioi-i. 

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 ()-20 mA and 

0-fmAx =4-20 mA and 

0-fmAx0-32000 p, which generates an output signal 

proportional to the output frequency in the interval 0 - 

fmAx (parameter 202 Output frequency, high limit, fmAx). 

External RefMIN - Ref Max 0 -20 mA and 
External RefmiN - Reflux mA and 

External Refmnv - Refmax 0-32000 p which 
generates an output signal proportional to the resulting 

reference value in the interval Minimum reference, Refmuv 

- Maximum reference, RefmAx (parameters 204/205). 

FBmIN-FBAux 0-20 mA and 

* = factory setting. 0 = display text p = value for use in communication via serial communication port 
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FBMIN -FB MAX 4-20mA and 
FBNIIN-FBMAX 0-32000 p an output signal 

proportional to the reference value in the interval 

Minimum feedback, FBMIN - Maximum feedback, 

FBmAx (parameters 413/414) is obtained. 

0 - lvizmax 0-20 mA and 

0 - IVLT,MAX 4-20 mA and 

O - Inr,max 0-32000 p, an output signal 

proportional to the output current in the interval 

O - Ivo-,mAx is obtained, 

O - PNOM 0-20 mA and 

O - pNom = 4-20 mA and 

0 - pNOM 0-32000 p, which generates an 

output signal proportional to the present output 

power. 20 mA corresponds to the value set in 

parameter 102 Motor power, 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, 

Device Net, and Modbus RTU. 

Motor alternation A relay or digital output can be used 

in conjunction with output contactors to alternate the 

frequency converter's output between motors based 

on an internal timer. See parameters 433 and 434 for 

further information and programming information. 

Value: - 

1 - 32000 Hz * 5000 Hz 

Function: 
This parameter allows scaling of the pulse output signal. 

[-Description of choice: 
Set the desired value. 

100 itt 
111AX 

101111AX 

F014.1t 

11.1AX 

I UM 
Twa 
KW1U1 

321 Terminal 45, output 

(AO 45 FUNCTION) 

L. Value: 
See description of parameter 319 Terminal 42, Output. 

. 

This output can function both as a digital or an analog 

output. When used as a digital output (data value 

[0]-[26]) it generates a 24 V (max. 40 mA) signal. For 

the analog outputs (data value [27] - [41]) there is a 

choice of 0-20 mA, 4-20 mA or a pulse sequence. 

LOesCriptiorrOI,choice:, 

See description of parameter 319 Terminal 42, Output. 

322 Terminal 45, output, pulse scaling 

(AO 45 F'ULS SCALE) 

f Value: 
1 - 32000 Hz * 5000 Hz 

Ffunction: 
This parameter allows scaling of the pulse output signal. 

r-De§cription'T:Of 

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 Relay outputs 1 and 2 can be used to give the present status or a warning. 

MOM" 

Relay 1 

1 - 3 break, 1 - 2 make 
Max. 240 V AC, 2 Amp. 
The relay is placed with 
mains and motor terminals. 

1/11014.111 

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. 

Rela Oututs terminal no. 

parameter 323 326 
Value: 
No function (NO FUNCTION) 0 [0 

Ready signal (READY) 1 [1 

Standby (STAND BY) 2 [2 

Running (RUNNING) 3 *13 
Running at ref. value (RUNNING AT REFERENCE) 4 [4 

Running. no warning (RUNNING NO WARNING) 5 15 

Local reference active (DRIVE IN LOCAL REF) 6 [6 

Remote references active (DRIVE IN REMOTE REF.) 7 [7 

Alarm (ALARM) 8 [8 

Alarm or warning (ALARM OR WARNING) 9 19 

No alarm (NO ALARM) 10 [10 

Current limit (CURRENT LIMIT) 11 111 

Safety interlock (SAFETY INTERLOCK) 12 [12 

Start command active (START SIGNAL APPLIED) 13 113 

Reversing (RUNNING IN REVERSE) 14 114 

Thermal warning (THERMAL WARNING) 15 [15 
Hand mode active (DRIVE IN HAND MODE) 16 116 

Auto mode active (DRIVE IN AUTO MODE) 17 [17 

Sleep mode (SLEEP MODE) 18 [18 

Output frequency lower than fLow parameter 223 (F OUT < F LOW) 19 [19 
Output frequency higher than fHIGH parameter 224 (F OUT > F HIGH) 20 120 

Out of frequency range (FREQ RANGE WARN.) 21 [21 

Output current lower than ILow parameter 221 (I OUT < I LOW) 22 [22 

Output current higher than (HIGH parameter 222 (I OUT > I HIGH) 23 [23 
Out of current range (CURRENT RANGE WARN.) 24 [24 

Out of feedback range (FEEDBACK RANGE WARN.) 25 [25 
Out of reference range (REFERENCE RANGE WARN.) 26 126 

Relay 123 (RELAY 123) 27 [27 
Mains imbalance (MAINS IMBALANCE) 28 128 

Control word 11/12 (CONTROL WORD 11/12) 29 [29 
Motor alteration (MOTOR ALTERATION) 30 [30 

rFunction: 

Description of choice: 

See description of [0] - [28] in Analog/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. 

Motor Alteration. The output is controlled by 
a timer to activate alternate available run time 
between multiple motors. 

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

See data choice and connections in Relay outputs. 

I 

Value: 
0 - 600 sec. * 0 sec. 

This parameter allows a delay of the cut-in time 
of relay 1 (terminals 1-2). 

Detcriptiop:of choice: 

Enter the desired value. 

325 Relay 01, OFF delay 

(RELAY1 OFF DELAY) 

0 - 600 sec. * 2 sec. 

I function: 
This parameter makes it possible to delay the 

cut-out time of relay 01 (terminals 1-2). 

EDescription of choide: 

Enter the desired value. 

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. 

rbescription of choice: 

See data choice and connections in Relay outputs. 

327 Pulse reference, max. frequency 
(PULSE REF. MAX) 

; 

100 - 65000 Hz at terminal 29 

100 - 5000 Hz at terminal 17 

; Faction: 
This parameter is used to set the pulse value that must 
correspond to the maximum reference, parameter 
205 Maximum reference, RefM,4x. 

The pulse reference signal can be connected 
via terminal 17 or 29. 

* 5000 Hz 

L Description of choice: 

Set the required maximum pulse reference. 

I : 

Value. . 
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. 

rDeSqiptiOWOf'thOiCe:.:. 

Set the desired feedback value. 

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

MG.80.A5.02 - VLT is a registered Danfoss trademark 119 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 586 of 729



VLT® 8000 AQUA 

364 Terminal, 42, bus control 
(CONTROL OUTPUT 42) 

Lyalue: 
0.0 - 100 % * 0 

r,Function: 
Through serial communication, a value between 0.1 

and 100.0 is written to the parameter. 

The parameter is hidden and cannot be 

seen from the LCP 

* = factory setting. 0 = display text fl = value for use in communication via serial communication port 
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Application functions 400-434 

Includes this parameter group, the special functions 
of the frequency converter 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. 

I " - 

[ Vii tie : 
*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] 

tFunction. 
This parameter allows a choice of whether to reset and 

restart manually after a trip, or whether the frequency 

converter is to be reset and restarted automatically. In 

addition, there is a choice of the number of times the 

unit is to attempt a restart. The time between each reset 

attempt is set in parameter 401 Automatic restart time. 

ElpeScrtption.otchdice: 

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. 

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) 

LVatue: 
*Disable (DISABLE) [0) 

Enable (ENABLE) [1] 

DC brake and start (DC BRAKE AND START) [3] 

FFunction:-., , 

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 VLT frequency converter to be able to "catch" 

the spinning motor, the motor speed must be lower 

than the frequency that corresponds to the frequency 
in parameter 202 Output frequency high limit, fmAx. 

r-Description. otchoice: 
Select Disable [0] if this function is not required. Select 

Enable[1] if the VLT frequency converter is to be able 

to "catch" and control a spinning motor. Select DC 

brake and start [2] if the VLT frequency converter is 

to brake the motor with DC braking, and then restart 

the motor. It is assumed that parameters 114-116 

DC braking are enabled. In the case of a substantial 

"windmilling" effect (spinning motor), the VLT frequency 
converter will not "catch" a spinning motor unless 

DC brake and start has been selected. 

* = factory setting. 0 = display text l] = value for use in communication via serial communication port 
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Sleep mode 
Sleep mode makes it possible to stop the motor 
when it is running at low speed, similar to a no 

load situation. If consumption in the system goes 

back up, the frequency converter will start the 

motor and supply the power required. 

Ifs' NB!: 
Energy can be saved with this function, 

since the motor is only in operation when 

the system needs it. 

Sleep mode is not active if Local reference 

or Jog has been selected 

The function is active in both Open loop 

and Closed loop. 

In parameter 403 Sleep mode timer, the Sleep mode is 

activated, In parameter 403 Sleep mode timer, a timer 

is set that determines 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 

Par. 201 
Min. freq. 

5 Hz 

While the frequency converter has stopped the 
motor in sleep mode, a theoretical output frequency 
is calculated on the basis of the reference signal. 

When the theoretical output frequency rises above 

the frequency in parameter 405 Wake up frequency, 

the frequency converter will restart the motor and the 
output frequency will ramp up to the reference. 

In systems with constant pressure regulation, it 

is advantageous to provide extra pressure to the 

system before the frequency converter stops the 

motor. This extends the time during which the 

frequency converter has stopped the motor and 

helps to avoid frequent starting and stopping of the 

motor, e.g. in the case of system leaks. 

If 25% more pressure is required before the 

frequency converter stops the motor, parameter 

406 Boost setpoint is set to 125%. 

Parameter 406 Boost setpoint is only active 

in Closed loop. 

NB!: 
In highly dynamic pumping processes, it 

is recommended to switch off the Flying 

Start function (parameter 402). 

Theoretical 
output 
frequency 

Par. 403 10 see. Sleep 
Sleep Mode Timer 

Wake up 

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

Time [s] 
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SI 

Value: 
0 - 300 sec.(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. 

* OFF 

IgesCription 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 

rkmction: 
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. 

* 0.0 Hz 

Set the required frequency. 

405 Wake up frequency 
-'(WAKEUP FREQUENCY) 

[-Value: 
Par 404 Sleep frequency - par. 202 fmAx * 50 Hz 

Function: 
When the theoretical output frequency exceeds the 

preset value, the frequency converter restarts the motor. 

Deacriptiotrof..:ChoiCaT, 

Set the required frequency. 

I . : . 

: 

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. 

rCiesCriiition-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). 

rValue: 
Depends on the size of the unit. 

1function: 
The preset value determines the switching frequency of 
the inverter, provided Fixed switching frequency (11 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!: 
The output frequency of the frequency converter 

can never assume a value higher than 1/10 

of the switching frequency. 

;.Description 'of choace: 

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. 

NB!: 

II: la Switching frequencies higher than 4.5 kHz 
implement automatic derating of the maximum 

output of the frequency converter. See 

Derating of high switching frequency. 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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408 Interference reduction method 
(NOISE REDUCTION) 

yalue: 
*ASFM (ASFM) 

Fixed switching frequency 
(FIXED SWITCHING FREQ.) 

LC filter fitted (LC-FILTER CONNECTED) 

[0] 

[1] 

[2) 

Used to select different methods for reducing the 

amount of acoustic interference from the motor. 

Description -of choice:',,.;, 

ASFM [0] guarantees that the maximum switching 

frequency, determined by parameter 407, is used at 

all times without derating of the frequency converter. 

This is done by monitoring the load. 

Fixed switching frequency [1] makes it possible to 

set a fixed high/low switching frequency. This can 

generate the best result, as the switching frequency 

can be set to reduce acoustic noise in the motor. 

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. 

409 Function in case of no load 
(FUNCT. LOW CURB.) 

Warning (WARNING) [2) 

r Function ' ., 

Select the function which is to be activated if the mains 

imbalance becomes too high or if a phase is missing. 

['Description of.choice:. 

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. 

NB!: 
If Warning has been selected, the life 

expectancy of the drive will be reduced 

when the mains failure persists. 

NB!: 
At phase loss the cooling fans cannot be 

powered and the frequency converter might 
trip on overheating. This applies to 

IP 20/NEMA 1 

VLT 8042-8062, 200-240 V 

VLT 8152-8600, 380-480 V 

VLT 8100-8300, 525-600 V 

IP 54 

CValUe; 
1 

VLT 8006-8062, 

Trip (TRIP) [0] VLT 8016-8600, 

*Warning (WARNING) [1] VLT 8016-8300, 

.,;Function: 
This function is activated when the output current goes 

below parameter 221 Warning: Low current. 

14DeSCeiptiorLbfs.choiCe: 

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. 

410 Function at mains failure 
(MAINS FAILURE) 

*Trip (TRIP) 

Autoderate & warning 
(AUTODERATE & WARNING) 

(0] 

[1) 

200-240 V 

380-480 V 

525-600 V 

411 Function at overtemperature 

(FUNCT. OVERTEMP) 

I Value: 
*Trip (TRIP) 

Autoderate & warning 

(AUTODERATE & WARNING) 

[Function: 

[0) 

[1] 

Select the function which is to be activated 

when the frequency converter is exposed to 
an overtemperature condition. 

rffescription 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 

* = factory setting. 0 = display text B = value for use in communication via serial communication port 
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until the heat sink temperature stabilizes. When the 
function is active, a warning will be exported. 

" . 

111,11 

0 - 60 sec. (61=OFF) * 61 sec. (OFF) 

When the frequency converter registers that the output 
current has reached the current limit ILIM (parameter 

215 Current limit) and stays there for the duration 

selected, a cut-out will be performed. 

Description otchoice: 
Select for how long the frequency converter is to 

be able to keep up with the output current at the 

current limit ILIM before it cuts out. 

In OFF mode, parameter 412 Trip delay overcurrent, 

ILIM 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 8000 AQUA units, however, the feedback 
parameters are also active in Open loop operation. 

In Open loop mode, the feedback parameters can 

be used to show a process value in the display. 

If the present temperature is to be displayed, the 

temperature range can be scaled in parameters 
413/414 Minimum/Maximum feedback, and the unit 

(°C, °F) in parameter 415 Process units. 

-999,999.999 - FBmAx * 0.000 

"Function: 
Parameters 413 Minimum feedback, FBMIN 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. 

1;1Description 

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). 

11:, 

FBMIN - 999,999.999 

See the description of par. 413 Minimum 

feedback, FBMIN 

* 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] °C [21] 
*% [1] GPM [22] 
rpm [2] gal/s [23] 
ppm [3] gal/min [24] 
pulse/s [4] gal/h [25] 
I/s [5] lb/s [26] 
l/min [6] lb/min [27] 
I/h [7] lb/h [28] 
kg/s [8] CFM [29] 
kg/min [9] ft 3/s [30] 
kg/h 10] ft 3/min [31] 
m 3/s 11] ft 3/h [32] 
m 3/min [12] ft/s [33] 
m 3/h 13] in wg [34] 
m/s 14] ft wg [35] 
mbar [15] PSI [36] 
bar 16] lb/in 2 [37] 
Pa 17] HP [38] 
KPa 18] °F [39] 
mWG [19] 
kW [20] 

I Function: 
Selection of unit to be shown on the display. 

This unit will be used if Reference [unit] [2] or 

Feedback [unit] [3] has been selected in one of the 
parameters 007-010, as well as in the Display mode. 

In Closed loop, the unit is also used as a unit for 

Minimum/Maximum reference and Minimum/ Maximum 
feedback, as well as Setpoint 1 and Setpoint 2. 

1)escriptiOn:.OUchOice:. 

Select the required unit for the reference/feed- 

back signal. 

* = factory setting. 0 = display text 1] = value for use in communication via serial communication port 
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PID for process control 
The PID controller maintains a constant process 
condition (pressure, temperature, flow, etc.) and 

adjusts motor speed on the basis of a reference/ 

setpoint and the feedback signal. 

A transmitter supplies the PID controller with a 

feedback signal from the process to indicate its actual 

state. The feedback signal varies with the process load. 

This means that deviations occur between the 

reference/setpoint and the actual process state. Such 

deviations are evened out by the PID regulator, in 

that it regulates the output frequency up or down 

in relation to the deviation between the reference/ 

setpoint and the feedback signal. 

The integral PID regulator in VLT 8000 AQUA units 

have been optimised for use in water applications. 

This means that a number of specialised functions 

are available in VLT 8000 AQUA units. 

Using the VLT 8000 AQUA, 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 a built in option for connecting two 
feed-back signals to the system. 

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 

Current 60 314, 315, 316 
Bus feedback 1 68+69 535 

Bus feedback 2 68+69 536 

Please note that the feedback value in parameter 

535/536 Bus feedback 1 and 2 can only be set via 

serial communication (not via the control unit). 

Furthermore, the minimum and maximum feedback 
(parameters 413 and 414) must be set to a value in 

the process unit that corresponds to the minimum 

and maximum scaling value for signals connected 
to the terminal. The process unit is selected in 

parameter 415 Process units. 

Reference 

In parameter 205 Maximum reference, RefmAx, 

a maximum reference that scales the sum of all 

references, i.e. the resulting reference, can be set. The 

minimum reference in parameter 204 indicates the 
smallest value that the resulting reference can assume. 
The reference range cannot exceed the feedback range. 

If Preset references are required, set these in parameters 
211 to 214 Preset reference. See Reference type. 

See also Reference handling. 

If a current signal is used as a feedback signal, 

voltage can be used as analog reference. Use 

the list below to decide which terminal to use 

and which parameters to program. 

Reference type 
Pulse 
Voltage 

Current 
Preset reference 
Setpoints 
Bus reference 68+69 

Terminal Parameters 
17 or 29 301 or 305 
53 or 54 308, 309, 310 or 

311, 312, 313 
60 314, 315, 316 

211, 212, 213, 214 
418, 419 

Please note that the bus reference can only be 

set via serial communication. 

NB!: I 
iTerml: inals that are not in use may preferably 

be set to No function [0]. 

Inverse regulation 
Normal regulation means that the motor speed 
increases when the reference/setpoint is higher than 

the feedback signal. If there is a need for inverse 

regulation, in which the speed is reduced when the 

feedback signal is lower than the reference/setpoint, 

Inverse must be programmed in parameter 420 

PID normal/inverse control. 

Anti Windup 

The process regulator is factory preset with an active 

anti-windup function. This function ensures that 

when either a frequency limit, current limit or voltage 
limit is reached, the integrator will be initialised for 

a frequency that corresponds to the present output 
frequency. This avoids integration on a deviation 

between the reference/setpoint and the actual state 
of the process, the controller of which is not possible 
by means of a speed change. This function can be 
disabled in parameter 421 RID anti windup. 

Start-up conditions 
In some applications, optimum setting of the process 
regulator will mean that it takes an exces-sive time 
for the required process state to be reached. In 

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

setpoint and the actual process state will quickly 
change. The differentiator may thus become too 
dominant. This is because it reacts to the deviation 

between the reference/setpoint and the actual 

process state. The quicker the deviation changes, 

the stronger the resulting differentiator frequency 

contribution. The differentiator frequency contribution 

can thus be limited to allow the setting of a reasonable 

differentiation time for slow changes and a suitable 
frequency contribution for quick changes. This is done 
in parameter 426, PID Differentiator gain limit. 

Lowpass filter 
If there are ripple currents/voltages on the feedback 

signal, these can be dampened by means of a built-in 
lowpass filter. Set a suitable lowpass filter time constant. 

This time constant represents the limit frequency of 
the ripples occurring on the feedback signal. 

If the lowpass filter has been set to 0.1s, the limit 

frequency will be 10 RAD/sec., corresponding to (10/ 

2 x it) = 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 optimize the proportional 
gain, the integration time and the differentiation time 

(parameters 423, 424 and 425). In most processes, this 
can be done by following the guidelines given below. 

1. Start the motor. 

2. Set parameter 423 PID proportional gain to 0.3 

and increase it until the process shows that the 

feedback signal is unstable. Then reduce the 

value until the feedback signal has stabilised. Now 

lower the proportional gain by 40-60%. 
3. Set parameter 424 PID integration time to 20 s 

and reduce the value until the process shows 
that the feedback signal is unstable. Increase the 

integration time until the feedback signal stabilizes, 

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 114 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 integration time have been fully optimized. 

If necessary, start/stop can be activated 
a number of times in order to provoke an 

unstable feedback signal. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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PID overview 
The block diagram below shows reference and 

setpoint in relation to the feedback signal. 
Reference 

Remote 
Preset reference 
ref. 

Setpoint 1 

Setpo Int 2 

Feedback 1 

Feedback 2 

Analog FB 
Terminal 60 
Pulse FE 
Terminal 33 

Resulting 
reference 

7514A405.11 

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 0 = value for use in communication via serial communication port 
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loolst 1 

14014elt 117740110 

114m4771or 417 

to 

5.°P;h1 it 2 11:.:C2 

=Tv feedbask 

0-1411, V I 

0-10011 
to 

Bus feedback 1 D.,. 

Bus feedback 2 
0-1122311 

rplow feedback - 
0-10 V -- 

22,1771444 
Ibmaga 
Iftbrunt 
11414444 

12M, l 2474144.74 

1M, 14.124411 

0-10111 

Analogue feedback - 
1rtput BO 

0-2& nIA 
to 

0-1023 

Pulse feedback - 
Input 33 
0-8 11141,z_ 

171444237.11 

V 
LER 

Feedbook 1 

V 
1.271: 

Fromdinell 2 

0-10731 

416 Feedback conversion. 
D : 

Value: - - VLT 6000 HVAC 

Per. 4111 
lb ennenke 

PID 

*Linear (LINEAR) 

Square root (SQUARE ROOT) 

[0] 

[1) 

wow 
11 

Function: 
In this parameter, a function is selected which 

converts a connected feedback signal from the 

process to a feedback value that equals the square 

root of the connected signal. 

This is used, e.g. where regulation of a flow (volume) 

is required on the basis of pressure as feedback signal 

(flow = constant x 'I pressure). This conversion makes it 

possible to set the reference in such a way that there 

is a linear connection between the reference and the 

flow required. See drawing in next column. 

Feedback conversion should not be used if 

2-zone regulation in parameter 417 Feedback 

function has been selected. 

Lpescription of choice: 

If linear [0] is selected, the feedback signal and 

the feedback value will be proportional. 
If Square root [1] is selected, the frequency converter 

translates the feedback signal to a square root value. 

V r 

[-Value: - 

Minimum (MINIMUM) 

*Maximum (MAXIMUM) 

Sum (SUM) 

Difference (DIFFERENCE) 

Average (AVERAGE) 

2-zone minimum (2 ZONE MIN) 

2-zone maximum (2 ZONE MAX) 

Feedback 1 only (FEEDBACK 1 ONLY) 

Feedback 2 only (FEEDBACK 2 ONLY) 

rFunctiOTC: 
This parameter allows a choice between 
different calculation methods whenever two 
feedback signals are used. 

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

_I 

[0] 

[1] 

[2] 

[3] 

[4] 

151 

[6] 

[7] 

[8] 
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riDescription 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 with feedback 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 
anr1 faarihark 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 is selected, terminal 53 is 

read as the feedback signal and terminal 54 is 

ignored. The feedback from terminal 53 is directly 

associated with Setpoint 1. 

If Feedback 2 only is selected, terminal 54 is 

read as the feedback signal and terminal 53 is 

ignored. The feedback from terminal 54 is directly 

associated with Setpoint 2. 

- 

[Value: 
RefmiN - RefmAx * 0.000 

Fru 
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. 

1 Value: 
RefmiN RefmAx * 0.000 

[Function 
Setpoint 2 is used in closed loop as the reference to 

compare the feedback values with. See description 

of parameter 417 Feedbackfunction. 

The setpoint can be offset with digital, analog or 

bus signals, see reference handling. 

Used in Closed loop [1] parameter 100 Configuration 

and only if 2-zone minimum/maximum is selected 

in parameter 417 Feedbackfunction. 

[Description of choice: 

Set the required value. The process unit is selected 

in parameter 415 Process units. 

420 PID normal/inverse control 
I 

Value: 
*Normal (NORMAL) 

Inverse (INVERSE) 

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

[0] 

[1) 
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Function: 
It is possible to choose whether the process 
regulator is to increase/reduce the output frequency 
if there is a deviation between reference/setpoint 
and the actual process state. 

Used in Closed loop [1] (parameter 100). 

bescripTionToCOIOICET 

If the frequency converter is to reduce the 

output frequency in case the feedback signal 

increases, select Normal [0]. 

If the frequency converter is to increase the 

output frequency in case the feedback signal 

increases, select Inverse [1]. 

421 PID anti windup 
(PID ANTI WINDUP) 

1-Value: 

Off (DISABLE) 

*On (ENABLE) 

I-Function. - - 

It is possible to choose whether the process regulator 

is to continue regulating on a deviation even if it is not 

possible to increase/reduce the output frequency. 

Used in Closed loop [1] (parameter 100). 

I.Description'>of,,choice: , 
The factory setting is On [1], which means that 
the integration link is adjusted to the actual output 
frequency if either the current limit, the voltage limit 

or the max./min. frequency has been reached. The 

process regulator will not be engaged again, until either 

the deviation is zero or its prefix has changed. 

Select Off [0] if the integrator is to continue 

integrating to the deviation even if it is not possible 

to remove the deviation by regulation. 

I NB!: 

1110 

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. 

IP 

1 

Value: 

fmiN-fmAx (parameter 201 and 202) * 0 Hz 

rFunition: 
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). 

rtfaCjiptiOn of choice: 

Set the required start frequency. 

I NB!: 

114 
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 

FFunction: 
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). 

* 0.01 

.1 

Description ,of choice; '. . . 

Quick regulation is obtained by a high gain, but if the 

gain is too high, the process may become unstable. 

* = factory setting. Q = display text Q = value for use in communication via serial communication port 
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424 PID start-up frequency 
(PID INTEGR.TIME) 

0.01 - 9999.00 sec. (OFF) 

(function: 
The integrator provides a constant change of the 

output frequency during constant error between the 

reference/setpoint and the feedback signal. The 

greater the error, the quicker the integrator frequency 

contribution will increase. The integration time is the 

time needed by the integrator to reach the same gain 

as the proportional gain for a given deviation. 

Used in Closed loop [11 (parameter 100). 

Description of choice. 

Fast regulation is obtained in connection with a 

short integration time. However, this time may be 

too short, which means that the process may be 

destabilised as a result of overswings. 

If the integral time is long, major deviations from 

the required set point may occur, since the 

process regulator will take a long time to regulate 

in relation to a given error. 

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 II Closed loop 111 (parameter ICAO). 

Description Of O ho ice: 

Fast regulation can be obtained by means of a 

long differentiation time. However, this time may 

be too long, which means that the process may be 

destabilised as a result of overswings. 

426 PID differentiator gain limit 
(PID DIFF. GAIN) 

Value a ^ 
5.0 - 50.0 5.0 

[unction: 
It is possible to set a limit for the differentiator gain. 

The differentiator gain will increase if there are fast 

changes, which is why it can be beneficial to limit this 

gain, thereby obtaining a pure differentiator gain at 

slow changes and a constant differentiator gain where 

quick changes to the deviation are made. 

Used in Closed loop [11 (parameter 100). 

DescriptiOVOl choice:x 

Select a limit to differentiator gain as required. 

427 PID lowpass filter time 

(PID FILTER TIME) 

[;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). 

Description of choice: 

Select the desired time constant (c). If a time constant 
(t) of 0.1 s is programmed, the break frequency 
for the lowpass filter will be 1/0.1 = 10 RAD/sec., 

corresponding to (10/(2 x rc )) = 1.6 Hz. 

The process regulator will thus only regulate a 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. 

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

Disturbed feedback signal 

Lowpasa filter f = 10 Hz 

Nisdbook 

(Soo.) 

Filtered feedback signal 

171MILIO 0. 1 (Soo.) 

. 

- 

Value: 
0 (OFF) - 999 hrs * OFF 

ir Function:." 
This is the time that sets the length of time between 

motor alternation events. When the time elapses, 

the relay selected in parameter 323 or 326 changes 

state and initiates the external control devices that 
disconnect the active motor and connect the alternate 
motor. (Contactors or Starters used to connect and 

disconnect the motors are supplied by others.) 

The timer resets after completition of the 

alteration sequence. 

Parameter 434 - Motor Alteration Function, selects 
the type of stop - Ramp or Coast. 

Description of choice: 

Sets the time between motor alternation events. 

434 Motor Alteration Function 
(MOTOR ALT. FUNCTION) 

Va ue: 
*Ramp (RAMP) 

Coast (COAST) 

[0] 

[1] 

When a motor is stopped after the duration set in 

parameter 433, Motor alternation time expires, the 
motor is commanded to either coast or ramp to a stop. 
If the motor is not running at the time of alteration, the 
relay simply changes state. If the motor is running 

at the time of alteration, a start command is sent 

following alteration. Motor Alteration is displayed on 

the drive control panel during alternation. 

When Coast is selected, after coasting is initiated, a 

delay of 2 seconds occurs prior to the relay changing 

state. Ramp-down time is set in parameter 207. 

Set the desired stop function. 

483 Dynamic, DC link compensation 
(DC LINK COMP.) 

Off 

*On 
[0] 

[1] 

LFunction: 
The frequency converter includes a feature, which 

ensures that the output voltage is independent of 
any voltage fluctuation in the DC link, e.g. caused 

by fast fluctuation in the mains supply voltage. The 

benefit is a very steady torque on motor shaft (low 

torque ripple) under most mains conditions. 

Description :of. choice:. 
In some cases this dynamic compensation can 

cause resonance's in the DC link and should then 

be disabled. Typical cases are where a line choke or 

a passive harmonic filter (e.g. filters AHF005/010) 
is mounted in the mains supply to the frequency 

converter to suppress harmonics. Can also occur 
on mains with low short circuit ratio. 

NRI: 
tlyThis is a hidden parameter. The only access 
is with the MCT 10 software tool. 

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

MG.80.A5.02 - VLT is a registered Danfoss trademark 133 

rn 

E 
E 

rn 
2 
0- 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 600 of 729



VLT® 8000 AQUA 

U Serial communication for FC protocol 

Master 

Serial communication 

Slave 1 

Address 1 

Slave 2 

195NA035.10 

Slave 31 
(126) 

Address 2 Address 31 (126) 

Protocols 
As standard, all VLT 8000 AQUA units have a RS 485 Telegram communication 
port which enables a choice among four protocols. Control and reply telegrams 

FC The telegram communication in a master/slave system 

Profibus" is controlled by the master. A maximum of 31 slaves 

Modbus RTU* can be connected to one master, unless a repeater 

Device Net" is used. If a repeater is used, a maximum of 126 

Lon Works" slaves can be connected to one master. 

" Please note that these are option cards with 

separate input terminals. 

The master continuously sends telegrams addressed 
to the slaves and awaits reply telegrams from these. 
The response time of the slaves is max. 50 ms. 

Only a slave that has received a faultless 
telegram addressed to that slave will response 
by sending a reply telegram. 

Broadcast 

A master can send the same telegram at the same 
time to all slaves connected to the bus. In such 

broadcast communication, the slave does not send 
a reply telegram to the master, provided the telegram 

has been correctly received. Broadcast communication 
is set up in the address format (ADR), see the next 
page. Contents of a character (byte) 

134 MG.80.A5.02 - VLT is a registered Danfoss trademark 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 601 of 729



VLT® 8000 AQUA 

Each transferred character begins with a start 

bit. Subsequently, 8 data-bits are transferred, 

corresponding to one byte. Each character is secured 
via a parity bit set to "1" when there is even parity (i.e. 

an even number of binary l's in the 8 data-bits and 

the parity bit combined). A character ends with a stop 
bite and thus consists of a total of 11 bits. 

195NA036.10 

Start 0 1 

bit 
2 3 4 5 6 7 Even Stop 

Parity bit 

Telegram build-up under FC protocol 
Each telegram begins with a start character (STX) = 

02 Hex, followed by a byte that gives the telegram 

length (LGE) and a byte that gives the VLT address 

(ADR). Then follows a number of data bytes (variable, 

depending on telegram type). The telegram ends 

with a data control byte (BCC). 

STX LGE ADR DATA 

195NA099.10 

BCC 

Telegram times 

The speed of communication between a master 

and a slave depends on the baud rate. The 

baud rate of the frequency converter must be 

the same as the baud rate of the master and is 

selected in parameter 502 Baudrate. 
After a reply telegram from the slave, there must be 

a minimum pause of 2 characters (22 bits) before 

the master is able to send another telegram. At a 

baudrate of 9600 kbaud, there must be a minimum 

pause of 2.3 msec. After the master has completed 

the telegram, the response time of the slave back 

to the master will be max. 20 msec. and there will 

be a minimum pause of 2 characters. 

195NA038.10 

Pause time, min.: 
Response time, min.: 
Response time, max.: 

Response 
time 

Pause 
time 

2 characters 
2 characters 

20 msec. 

The time between individual characters in a telegram is 

not to exceed 2 characters and the telegram must be 

completed within 1.5 times the rated telegram time. 

If the baudrate is 9600 kbaud and the telegram 

length is 16 baud, the telegram must be 

completed within 27.5 msec. 

195NA039.10 

YJ z / / 
STX LGE ADR DATA BCC 

= Time between characters 

Telegram length (LGE) 

Thetelegram length is the number of data bytes plus 

address byte ADR plus data control byte BCC. 

Telegrams with 4 data bytes have a length of: 

LGE = 4 + 1 + 1 = 6 bytes 

Telegrams with 12 data bytes have a length of: 

LGE = 12 + 1 + 1 = 14 bytes 

Telegrams that contain text have a length of 10+n 

bytes. 10 is the fixed characters, while 'n' is variable 

(depending on the length of the text). 

Frequency converter address (ADR) 

Two different address formats are used, in which 

the address range of the frequency converter is 

either from 1-31 or from 1-126. 

1. Address format 1-31 

The byte for this address range has the following profile: 

7 6 5 4 3 2 1 0 

0 
195NA040.10 

Bit 7 = 0 (address format 1-31 active) 

Bit 6 is not used 

Bit 5 = 1: Broadcast, address bits (0-4), not used 

Bit 5 = 0: No Broadcast 

Bit 0-4 = frequency converter address 1-31 
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2. Address format 1-126 

The byte for the 1-126 address range has 

the following profile: 

7 6 5 4 3 2 1 0 

195NA041.10 

Bit 7 = 1 (address format 1-126 active) 

Bit 0-6 = frequency converter address 1-126 

Bit 0-6 = 0 Broadcast 

The slave sends the address byte back to the master 

in the reply telegram in unchanged form. 

Example: 

A telegram is sent to frequency converter address 

22 using address format 1-31: 

7 6 5 4 3 2 1 0 

0 0 0 1 0 

176FA155.10 

Data control byte (BCC) 

The data control byte can be explained by means of 

an example: Before the first byte of the telegram is 

received, the calculated check sum (BCS) is 0. 

7 6 5 4 3 2 1 0 

0 0 0 0 0 0 

195NA043.10 

After the first byte (02H) has been received: 

BCS = BCC EXOR "first byte" 
(EXOR = exclusive-or gate) 

BCS = 00000000(OOH) 
EXOR 
00000010(02H) "first byte" = 

BCC = 0 0 0 0 0 1 0 

Each additional, subsequent byte is gated with BCS 

EXOR and results in a new BCC, such as: 

BCS 

"second byte" = 

= 0 0 0 0 0 0 1 0 (02H) 
EXOR 
1 1 0 1 0110 LD6H) 

BCC =11010100 

Data character (byte) 
The build-up of data blocks depends on the type of 
telegram. There are three types of telegram and the 
telegram type applies to both control telegram (master 

slave) and reply telegram (slave master). The 
three types of telegram are the following: 

1. Parameter block, used for transferring parameters 
between master and slave. The data block has 12 

bytes (6 words) and also contains the prigcas4.1igock. 

PKE IND PWE nigh PWEi. PCD1 PCD2 

Parameter block Process block 

2. Process block, built up as a data block with 

four bytes (2 words), covering: 

- Control word and reference value (from 

master to slave) 

- Status word and present output frequency 
(from slave to master). 

195NA066.10 

PCD1 PCD2 

3. Text block, used for reading or writing texts 
via the data block. 

PKE IND Ch 1 Ch 2 Ch n PCD1 PCD2 

Text block Process block 
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1. Parameter bytes 

195NA046.10 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

To 

E 
E E 
a 3 

0 -C 

Parameter commands and replies (AK) Bits 

no. 12-15 are used for transferring parameter 

commands from master to slave and the slave's 

processed reply back to the master. 

Parameter commands -> master slave: 
Bit no. 
15 14 13 12 Parameter command 
0 0 0 0 No command 
0 0 0 1 Read parameter value 
0 0 1 0 Write parameter value in RAM 

(word) 
0 0 1 1 Write parameter value in RAM 

(double word) 
1 1 0 1 Write parameter value in RAM 

and EEPROM (double word) 
1 1 1 0 Write parameter value in RAM 

and EEPROM (word) 
1 1 1 1 Read/write text 

Reply slave-* master: 
Bit no. 
15 14 13 12 Reply 
0 0 0 0 No reply 
0 0 0 1 Parameter value transferred 

(word) 
0 0 1 0 Parameter value transferred 

(double word) 
0 1 1 1 Command cannot be executed 
1 1 1 1 Text transferred 

If the command cannot be carried out, the slave 

will send this reply (0111) Command cannot be 

executed and give the following error message 

in the parameter value (PWE): 

(reply 0111) Error message 
0 The parameter number used does 

not exist 
1 There is no write access to the 

parameter called 
2 

3 
4 

The data value exceeds the 
parameter limits 
The used sub-index does not exist 
The parameter is not of the array 

type 
5 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 frequency 
converter. E.g. 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 has been 

selected 

Parameter number PNU) 

Bits no. 0-10 are used for transmitting parameter 

numbers. The function of a given parameter is defined in 

the parameter description in the Programming section. 

Index 

PKE WEhIgh PWEIow 

Index is used together with the parameter number for 

read/write access to parameters with an index, such 

as parameter 615 Error code. Index has 2 bytes - a 

lowbyte and a highbyte. However, only the lowbyte 

is used. See example on the following page. 
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Example - Index: 

The first error code (index [1]) in parameter 615 

Error code must be read. 

PKE = 1267 Hex (read parameter 615 Error code 
). IND = 0001 Hex - Index no. 1. 

1267 H 0001 H 

PKE IND PWE 

The frequency converter will respond in the parameter 

value (PWE) block by means of an error code 
with a value from 1-99. See List of warnings and 
alarms to identify the error code. 

Parameter value (PWE) 

PKE IND PWE7710/?PWE)791. 

The parameter value block consists of 2 words 
(4 bytes) and its value depends on the command 

given (AK). If the master enquires about a parameter 

value, the PWE block contains no value. 

If a parameter value is to be changed by the 
master (write), the new value is entered in the 

PWE block and sent to the slave. 

If the slave responds to a parameter requirement (read 

command), the present parameter value is transferred 

in the PWE block and returned to the master. 

If a parameter does not contain a numerical value, but 

several data selection options, e.g. parameter 001 

Language, where [0] is English and [1] is Danish, the 

data value is selected by writing the value in the PWE 

block. See example on the following page. 

Via the serial communication it is only possible to read 

parameters with data type 9 (text string). In VLT 8000 
AQUA, parameters 621-631 Nameplate data have data 

type 9. For example, it is possible in parameter 621 

(Unit Type) to read the unit size and mains voltage range. 

When a text string is transferred (read), the telegram 
length is variable, since the texts have different 

lengths. The telegram length is stated in the 2nd 
byte of the telegram, called LGE. 

In order to read a text via the PWE block, the parameter 
command (AK) must be set to 'F' Hex. 

The index character is used to indicate whether 
the command in question is a read or write 

command. For a read command, the index 

must have the following format: 

04 100 H 

Highbyte Lowbyte 

IND 

VLT 8000 AQUA has two parameters for which a text 
can be written: parameters 533 and 534 Display text, 

see the description of these under the parameter 
description. In order to write a text via the PWE block, 
the parameter command (AK) must be set to 'F' Hex. 

For a write command, the index must have 

the following format: 

05 100 H 

Highbyte Lowbyte 

IND 

Data types supported by the frequency converter 

Datatype 
3 
4 
5 
6 
7 
9 

Description 
Integer 16 
Integer 32 
Unsigned 8 
Unsigned 16 
Unsigned 32 
Text string 

Unsigned means there is no sign included 
in the telegram. 
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Example - Write a parameter value: 

Parameter 202 Output frequency high limit, fmAx is to 

be changed to 100 Hz. This value must be remember 
after a power failure, so it is written in EEPROM. 

Example - Read a parameter value: 

The value in parameter 206 Ramp-up time is required. 

The master sends the following inquiry: 

PKE = EOCA Hex - Write to parameter 202 PKE = 10CE Hex - read parameter 206 
Output frequency high limit, fmAx Ramp-up time 

IND = 0000 Hex IND = 0000 Hex 
PWEHIGH = 0000 Hex PWEHIGH = 0000 Hex 
PWELow 03E8 Hex - Data value 1000, PWELOW 0000 Hex 

corresponding to 100 Hz, see 

Conversion. 

EOCA H 0000 H 0000 H 03E8 H 

PKE IND PWE high PWElow 

The reply from the slave to the master will be: 

10CA H 0000 H 0000 H 03E8 H 

PKE IND PWE high PWElow 

Example - Choice of a data value: 

kW [20] is to be selected in parameter 415 Process 

units . This value must be remembered after a 

power failure, so it is written in EEPROM. 

PKE = El 9F Hex - Write to parameter 415 
Process units 
0000 Hex 
0000 Hex 
0014 Hex - Choose data choice kW 
[20] 

IND = 
PWEHIGH = 
PWELow 

176FAIS1610 

E19F H 0000 H 0000 H 0014 H 

PKE IND PWE high PWEIOW 

Svaret fra slaven til masteren vil vre: 
175FA199.10 

119F H 0000 H 0000 H 0014 H 

PKE IND PWE high PWEIOW 

115ZA706.1 

10CE H 0000 H 0000 H 0000 Fill 

PKE IND PWE high PWE low 

If the parameter value in parameter 206 Ramp-up 

time is 10 seconds, the reply from the slave to 

the master will be as follows: 

000A H 

PWE low 

10CE H 0000 H 0000 H 

PKE IND PWE high 
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Conversion: 

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 thus be understood as 10.0. 

Conversion table: 

Conversion Conversion 
index factor 

74 3.6 
2 100 
1 10 
0 1 

-1 0.1 
-2 0.01 
-3 0.001 
-4 0.0001 

Process word 
The process word block is divided into two blocks each 

of 16 bits, which always come in the sequence stated. 

195NA066.10 

PCD1 PCD2 

PCD1 PCD 2 
Control telegram Control Reference 
(master -) slave) word value 
Reply telegram Status Given output 
(slave -> master) word frequency 
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Control word according to FC protocol 
The control word is used for transmitting commands 
from a master (e.g. a PC) to a slave. 

Mastery Slave 

15 14 13 12 11 

Bit = 0 Bit 
00 
01 
02 DC braking 
03 Coasting stop 
04 Quick stop 
05 Freeze output 
06 Ramp stop 
07 
08 
09 No function 
10 Data not valid 
11 
12 
13 
14 
15 

,onr9oz, Serial 
corn. ref. 

10 9 8 7 6 5 4 3 2 1 0 Bit 

Bit =1 
Preset ref. Isb 
Preset ref. msb 

no. 

frequency 
Start 
Reset 
Jog 
No function 
Data valid 
Activate relay 1 

Activate relay 2 
Choice of setup Isb 
Choice of setup msb 
Reversing 

Bit 00/01: 
Bits 00 and 01 are used for choosing between the four 

pre-programmed references (parameters 211- 214 

Preset reference) in accordance with the following table: 

Preset ref. 
1 

2 
3 
4 

Parameter 
211 
212 
213 
214 

Bit 01 
0 
0 
1 

1 

Bit 00 
0 
1 

0 

I NB!: 

1114 

Parameter 508 Choice of preset reference 

is used to choose how bits 00/01 are 

to be gated with the corresponding 
functions of the digital inputs. 

Bit 02, DC BRAKE: 

Bit 02 = 0 leads to DC braking and stop. Set 

braking current and duration in parameter 114 DC 

braking current and in parameter 115 DC braking 

time. Note: Parameter 504 DC brake is used 

for selecting how bit 02 is to be gated with the 
corresponding function of terminal 27. 

Bit 03, Coasting stop: 

Bit 03 = "0" means that the frequency converter 

immediately "lets go" of the motor (the output 

transistors are "turned off"), which means that 

the motor runs freely until it stops. 

Bit 03 = "1" means that the frequency converter is able 

to start the motor, provided the other conditions for 

starting are fulfilled. Note: In parameter 503 Coasting 
stop the choice is made of how bit 03 is to be gated 

with the corresponding function of terminal 27. 

Bit 04, Quick stop: 

Bit 04 = "0" leads to a stop in which the motor 
speed is ramped down to stop via parameter 
207 Ramp-down time. 

Bit 05, Freeze output frequency: 
Bit 05 = "0" means that the given output frequency (in 

Hz) is frozen. The frozen output frequency can now 
only be changed via the digital inputs programmed 
for Speed up and Speed down. 

I NB!: 

114 
If Freeze output is active, the frequency 

converter cannot be stopped via Bit 06 Start 

or via terminal 18. The frequency converter 

can only be stopped in the following ways: 

Bit 03 Coasting stop 
Terminal 27 

Bit 02 DC braking 

Terminal 19 programmed for DC braking 

Bit 06, Ramp stop/start: 
wBit 04 = "0" leads to a stop in which the motor 
speed is ramped down to stop via parameter 
207 Ramp-down time. 

Bit 06 = "1" means that the frequency converter is able 

to start the motor, provided the other conditions for 
starting are fulfilled. Note: In parameter 505 Start a 

choice is made of the way bit 06 Ramp stop/start is to 
be gated with the corresponding function of terminal 18. 

Bit 07, Reset: 

Bit 07 = "0" leads to no reset. 

Bit 07 = "1 "means that a trip is reset. 

Reset is activated on the leading edge of the signal, 

i.e. at the change from logic '0' to logic '1'. 

Bit 08, Jog: 

Bit 08 = "1" means that the output frequency is 

determined by parameter 209 Jog frequency. 

Bit 09, No function: 

Bit 09 has no function. 

Bit 10, Data not valid/Data valid: 

Used for telling the frequency converter whether the 
control is to be used or ignored. Bit 10 = "0" means that 
the control word is ignored. Bit 10 = "1" means that the 
control word is used. This function is relevant because 
the control word is always contained in the telegram, 
regardless of the type of telegram used, i.e. it is possible 
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to disconnect the control word if it is not to be used in 

connection with updating or reading of parameters. 

Bit 11, Relay 1: 

Bit 11 = "0 ": Relay 1 is not activated. 

Bit 11 = "1": Relay 1 is activated, provided 

Control word bits 11/12 has been selected in 

parameter 323 Relay outputs. 

Bit 12, Relay 2: 

Bit 12 = "0 ": Relay 2 is not activated. 

Bit 12 = "1": Relay 2 is activated, provided 

Control word bits 17//2has been selected in 

parameter 326 Relay outputs. 

14) 
NB!: 
If the time-out period set in parameter 556 
Bus time interval function is exceeded, relays 

1 and 2 will lose their voltage if they have 

been activated via serial communication. 

Bits 13/14, Choice of Setup: 

Bits 13 and 14 are used to choose among the four 

menu Setups in accordance with the following table: 

Setup Bit 14 Bit 13 
1 0 0 
2 0 1 

3 1 0 
4 1 1 

This function is only possible if Multi-setups has 

been selected in parameter 004. 

Note: In parameter 507 Choice of Setup a choice is 

made of the way bits 13/14 are to be gated with the 

corresponding function of the digital inputs. 

Bit 15, No function/reversing: 
Bit 15 = "0" leads to no reversing. 

Bit 15 = "1" leads to reversing. 

Please note that, in the factory setting, reversing has 

been selected as digital in parameter 506 Reversing, 
which means that bit 15 only leads to reversing, if 

bus, logic or orlogic and has been selected (however, 

logic and only together with terminal 19). 

Status word according to FC protocol 
The status word is used to inform the master (e.g. a 

PC) of the condition of the slave (VLT 8000 AQUA). 

Slave -r Master Output 
frequency 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Bit Bit = 0 
00 Trip 
01 
02 
03 No trip 
04 Not in use 
05 Not in use 
06 Not in use 
07 
08 
09 
10 
11 

12 
13 

Bit =1 
Control ready 
Drive ready 
Stand by 
Trip 

No warning Warning 
Speed #ref. Speed = ref. 
Local operation Serial corn. control 
Out of frequency range 

Running 
No function No function 

Voltage warning 
high/low 

14 Current limit 
15 Thermal warning 

Bit 00, Control ready: 

Bit 00 = "1". The frequency converter is 

ready for operation. 

Bit 00 = "0". The frequency converter has tripped. 

Bit 01, Drive ready: 

Bit 01 = "1". The frequency converter is ready for 
operation, but terminal 27 is a logic '0' and/or a coasting 

command has been received via serial communication. 

Bit 02, Stand by: 

Bit 02 = "1". The frequency converter is able to start 
the motor when a start command is given. 

Bit 03, No trip/trip: 
Bit 03 = "0" means that the VLT 8000 AQUA 
is not in an error state. 

Bit 03 = "1" means that the VLT 8000 AQUA 
has tripped and needs a reset signal in order 

for operation to be resumed. 

Bit 04, Not in use: 

Bit 04 is not used in the status word. 

Bit 05, Not in use: 

Bit 05 is not used in the status word. 

Bit 06, trip lock: 

Bit 06 = "1" means that there is a trip lock. 

Bit 07, No warning/warning: 
Bit 07 = "0" means there is no warning. Bit 07 = 

"1" means a warning has occurred. 

Bit 08, Speed # ref./speed = ref.: 

Bit 08 = "0" means that the motor is running, but 
that the present speed is different from the preset 
speed reference. This may be the case, i.a. when 
the speed is ramped up/down at start/stop. 
Bit 08 = "1" means that the present motor speed 
equals the preset speed reference. 
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Bit 09, Local operation/serial communication control: 

Bit 09 = "0" means that OFF/STOP has been activated 

on the control unit, or that the VLT 8000 AQUA 
is in Hand mode. It is not possible to control the 
frequency converter via serial communication. 
Bit 09 = "1" means that it is possible to control the 

frequency converter via serial communication. 

Bit 10, Out of frequency range: 

Bit 10 = "0" if the output frequency has reached 

the value in parameter 201 Output frequency 

low limit or parameter 202 Output frequency 
high limit. Bit 10 = "1" means that the output 

frequency is within the limits stated. 

Bit 11, Not running/running: 
Bit 11 = "0" means that the motor is not running. 

Bit 11 = "1" means that the VLT 8000 AQUA has a start 

signal, or that the output frequency is greater than 0 Hz. 

Bit 12, No function: 
Bit 12 has no function. 

Bit 13, Voltage warning high/low: 

Bit 13 = "0" means that there is no voltage warning. Bit 

13 = "1" means that the DC voltage of the VLT 8000 

AQUA intermediate circuit is too low or too high. See 

the voltage limits in Warnings and alarms. 

Bit 14, Current limit: 

Bit 14 = "0" means that the output current is smaller 

than the value in parameter 215 Current limit lum. 

Bit 14 = "1" means that the output current is higher 

than the value in parameter 215 Current limit lum and 

the frequency converter will trip after the time set in 

parameter 412 Trip delay overcurrent, lum has passed. 

Bit 15, Thermal warning: 

Bit 15 = "0" means there is no thermal warning. Bit 

15 = "1" means that the temperature limit has been 

exceeded either in the motor, in the frequency converter 

or from a thermistor connected to an analogue input. 

Serial communication reference 

Serial 
corn. ref. Master-p. Slave 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit no. 

The serial communication reference is transmitted to 

the frequency converter in the form of a 16-bit word. 

The value is transmitted as whole numbers 
0 - ±32767 (±200 %). 

16384 (4000 Hex) corresponds to 100 %. 

The serial communication reference has the 

following format: 

0-16384 (4000 Hex) - 0-100 % (par. 204 Minimum 
ref. - Par. 205 Maximum ref.). 

It is possible to change the direction of rotation via the 
serial reference. This is done by converting the binary 

reference value to 2's complement. See example. 
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Example - control word and serial communication ref.: 

The frequency converter must receive a start 

command, and the reference is to be set to 50 % 

(2000 Hex) of the reference range. 

Control word = 047F Hex. Start command 
Reference = 2000 Hex. 50 % reference 

047F H 2000 H 

Control Reference 
word 

The frequency converter is to receive a start 

command, and the reference is to be set to -50 % 

(-2000 Hex) of the reference range. 

The reference value is first converted to the 

first complement; then 1 binary is added to 

get 2's complement: 

2000 Hex = 

komplement 

0010 0000 0000 0000 binary 
1101 1111 1111 1111 binary 

+ 1 binary 
2 

komplement 

1110 0000 0000 0000 binary 

Control word = 047F Hex. Start command 
Reference = E000 Hex. -50 % reference 

047F H E000 H 

Control Reference 
word 

Present output frequency 

Output 
frequency Slave Master 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit no. 

The value of the present output frequency of the 

frequency converter at any given time is transmitted 

as a 16-bit word. The value is transmitted in the form 

of whole numbers 0 -± 32767 (±200 %). 

16384 (4000 Hex) corresponds to 100 %. 

The output frequency has the following format: 

0-16384 (4000 Hex) ae0-100 % (Par. 201 

Output frequency low limit - Par. 202 Output 

frequency high limit). 

Example - Status word and present output frequency: 

The master receives a status message from the 

frequency converter saying that the present output 
frequency is 50 % of the output frequency range. 

Par. 201 Output frequency low limit = 0 Hz 
Par. 202 Output frequency high limit = 50 Hz 

Status word = OF03 Hex. Status 
message 

Output frequency = 2000 Hex. 50 % of the 
frequency range, 
corresponding to 25 Hz. 

OF03 H 2000 H 

Status Output 
word frequency 

144 MG.80.A5.02 - VLT is a registered Danfoss trademark 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 611 of 729



VLT® 8000 AQUA 

Serial communication 500-556 
In this parameter group, the serial communication 

of the frequency converter is set up. 

In order to use serial communication, address and 

baudrate must always be set. In addition, such present 

operational data as reference, feedback and motor 
temperature can be read via serial communication. 

500 Protocol 
(PROTOCOL) 

*FC protocol (FC PROTOKOL) 

501 Address 
(ADRESS) 

Values 
Parameter 500 

Protocol = FC protocol [0] 

0 - 126 

; -Desdription, of choice: 

The transmission speed of the frequency converter 

must be set at a value that corresponds to the 
transmission speed of the master. Parameter 502 
Baudrate cannot be selected via serial communication; 
it must be set via the LCP control unit. 

The data transmission time itself, which is determined 

by the baudrate selected, is only part of the 
total communication time. 

[0] 

Digital input INPUT) [0] (DIGITAL 

Serial communication (SERIAL PORT) [1] 

[2] Logic and (LOGIC AND) 

*Logic or (LOGIC OR) [3] 

* 1 

"Function: 
In this parameter it is possible to allocate an 

address in a serial communication network to 

each frequency converter. 

rDesciliationo1i,choice: 
The individual frequency converter must be 

given a unique address. 

If the number of units connected (frequency converter 
+ master) exceeds 31, an amplifier (repeater) 

must be used. Parameter 501 Address cannot 

be chosen via serial communication, but must 

be set via the LCP control unit. 

502 Baudrate 
(BAUDRATE) 

Value: 
300 Baud (300 BAUD) [0] 

600 Baud (600 BAUD) [1] 

1200 Baud (1200 BAUD) [2] 

2400 Baud (2400 BAUD) [3] 

4800 Baud (4800 BAUD) [4] 

*9600 Baud (9600 BAUD) [5] 

17Nnctioti: 
In this parameter, the speed is programmed at which 

data is transmitted via serial communication. Baudrate 

is defined as the number of bits transmitted per second. 

Function:... - 

In parameters 503-508, a choice can be made 

to control the frequency converter via the digital 

inputs and/ or via serial communication. 
If Serial communication [1] is selected, the command 
in question can only be activated if a command 
is given via serial communication. 
If Logic and [2] is selected, the function must in 

addition be activated via a digital input. 

F'Description Of choice: 

The table below shows when the motor is running and 

is coasting when Digital input [0], Serial communication 
[1], Logic and [2] or Logic or [3] has been selected. 

NB!: 
till: Please note that terminal 27 and bit 03 of the 

control word are active in the case of logic '0'. 

-Dicfitabinput '101 ,Seilatoothrniihidkion 11:1 i-,%,,1 

Serial 

KI. 27 corn. Function 
Serial 

KI. 27 corn Function 
o 0 Coasting 0 0 Coasting 
o 1 Coasting 0 1 Motor run. 

1 0 Motor run. 1 0 Coasting 
1 1 Motor run. 1 1 Motor run. 

Logic',andf21".. Topic oii31, ' 

Serial Serial 
KI. 27 corn Function KI. 27 corn Function 

o o Coasting 0 0 Coasting 
o 1 Motor run, 0 1 Coasting 
1 0 Motor run. 1 0 Coasting 
1 1 Motor run. 1 1 Motor run. 

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

Digital input (DIGITAL INPUT) [0] 

Serial communication (SERIAL PORT) [1) 

Logic and (LOGIC AND) [2] 

*Logic or (LOGIC OR) [3] 

LFunction: - 

See functional description under parameter 

503 Coasting. 

The table below shows when the motor is running and is 

DC-braking when Digital input [0], Serial communication 
[1], Logic and [2] or Logic or [3) has been selected. 

NB!: 
v. Please note that DC braking inverse [3] via 

terminal 19, terminal 27 and bit 03 of the control 
word is active in the case of logic '0'. 

L - Diaital input-101 ' - Serial cornMunic,ationDi I 

Serial 
Term. corn. Function 
19/27 

Serial 
Term. com.Function 
19/27 

0 0 DC-brake 0 0 DC-brake 
0 1 DC-brake 0 1 Motor run. 
1 0 Motor run. 1 0 DC-brake 
1 1 Motor run. 1 1 Motor run. 

Logic and,[2.1 Logic or [31 

Serial Serial 
Term. corn. Function 
19/27 

Term. corn .Function 
19/27 

0 a DC-brake 0 0 DC-brake 
0 1 Motor run. 0 1 DC-brake 
1 0 Motor run. 1 0 DC-brake 
1 1 Motor run. 1 1 Motor run. 

111.1111111 

(START) 

Fa:Value:, 

Digital input (DIGITAL INPUT) 

Serial communication (SERIAL PORT) 

Logic and (LOGIC AND) 

*Logic or (LOGIC OR) 

[0] 

[1] 

[2] 

[3] 

Function: - - 

See functional description under parameter 
503 Coasting. 

Desctiption of chorCer- 
The table below shows when the motor has stopped 

and gives the situations in which the frequency 
converter has a start command when Digital input 

[0], Serial communication [1], Logic and [2] or 

Logic or [3] has been selected. 

i -: ' Diqital'input101 ' -' Serial cOmmimication111- 1 

KI.1 8 
Serial 

corn. Function 
Serial 

KI.18 corn. Function 
o o Stop 0 0 Stop 
o 1 Stop 0 1 Start 
1 0 Start 1 0 Stop 
1 1 Start 1 1 Start 

F ' logic and f21 -- -- - : lboic or131. ' - I 

Serial Serial 
KI.1 8 corn Function KI.1 8 corn Function 

0 0 Stop 0 0 Stop 
0 1 Stop () 1 Start 
1 0 Stop 1 0 Start 
1 1 Start 1 1 Start 

vaiue: 
*Digital input (DIGITAL INPUT) [0] 

Serial communication (SERIAL PORT) [1] 

Logic and (LOGIC AND) [2] 

Logic or (LOGIC OR) [3] 

[Function: 
See functional description under parameter 

503 Coasting. 

,Description of choice: 

The table below shows when the motor is running 

clockwise and anti-clockwise when Digital input 
[0], Serial communication [1], Logic and [2] or 

Logic or [3] has been selected. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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,Digital inbut f01 : -- SeriarcomMunication [111 
Serial 

KI.19 com.Function 
Serial 

KI.19 com.Function 
0 0 Clockwise 0 0 Clockwise 
0 1 Clockwise 0 1 Counter- 

clock 
1 0 Counter- 

clock. 
1 0 Clockwise 

1 1 Counter- 
clock. 

1 1 Counter- 
clock. 

'Logic and. [2] :, LoOic . or [3].' ; , 

Serial Serial 
KI.19 com.Function KI.19 com.Function 

0 0 Clockwise 0 0 Clockwise 
0 1 Clockwise 0 1 Counter- 

clock. 
1 0 Clockwise 1 0 Counter- 

clock. 
1 1 Counter- 

clock. 
1 1 Counter- 

clock. 

: 

L Value: 
Digital input (DIGITAL INPUT) 

Serial communication (SERIAL PORT) 

Logic and (LOGIC AND) 

*Logic or (LOGIC OR) 

0 

['Function: 
See functional description under parameter 

503 Coasting. 

'Description bUchoice: 

The table below shows the Setup (parameter 002 Active 
Setup) that has been selected via Digital input [0],Serial 

communication [1], Logic and [2] or Logic or [3]. 

The table also shows the preset reference (parameters 

211-214 Preset reference ) that has been selected 

via Digital input [0], Serial communication [1], 

Logic and [2] or Logic or [3]. 

Digital in ut.: 0 
Bus 
msb 

Bus 
Isb 

Setup/Pre- 
set 

msb 

Setup/Pre- 
set 

Isb 

Setup no. 

Preset ref. 

no. 
0 0 0 0 1 

0 0 0 1 2 
0 0 1 0 3 
0 0 1 1 4 
0 1 0 0 1 

0 1 0 1 2 
0 1 1 0 3 
0 1 1 1 4 
1 0 0 0 1 

1 0 0 1 2 
1 0 1 0 3 
1 0 1 1 4 
1 1 0 0 1 

1 1 0 1 2 
1 1 1 0 3 
1 1 1 1 4 

Bus 
msb 

Bus 

sb 

Setup/Pre- 
set 

msb 

Setup/Pre- 
set 

Isb 

, 

Setup no. 

Preset ref. 

no. 
0 0 0 0 1 

0 0 0 1 1 

0 0 1 0 1 

0 0 1 1 1 

0 1 0 0 2 
0 1 0 1 2 
0 1 1 0 2 
0 1 1 1 2 
1 0 0 0 3 
1 0 0 1 3 
1 0 1 0 3 
1 0 1 1 3 
1 1 0 0 4 
1 1 0 1 4 
1 1 1 0 4 
1 1 1 1 4 

Bus 
msb 

Bus 

Isb 

- 
Setup/Pre- 

set 
msb 

-- 
Setup/Pre- 

set 
Isb 

Setup no. 

Preset ref. 

no. 
0 0 0 0 1 

0 0 0 1 1 

0 0 1 0 1 

0 0 1 1 1 

0 1 0 0 1 

0 1 0 1 2 
0 1 1 0 1 

0 1 1 1 2 
1 0 0 0 1 

1 0 0 1 1 

1 0 1 0 3 
1 0 1 1 3 
1 1 0 0 1 

1 1 0 1 2 
1 1 1 0 3 
1 1 1 1 4 

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

Bus 
msb 

Bus 
lsb 

- 
Setup/Pre- 

set 
msb 

- 
Setup/Pre- 

set 
lsb 

Setup no. 

Preset ref. 

no. 
0 0 0 0 1 

0 0 0 1 2 
0 0 1 0 3 
0 0 1 1 4 
0 1 0 0 2 
0 1 0 1 2 
0 1 1 0 4 
0 1 1 1 4 
1 0 0 0 3 
1 0 0 1 4 
1 0 1 0 3 
1 0 1 1 4 
1 1 0 0 4 
1 1 0 1 4 
1 1 1 0 4 
1 1 1 1 4 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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509 - 532 Data read-out 

Value: 
Parame- 
ter no. 

509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 

523 

524 

Description Display text Unit Updating 
interval 

Resulting reference 
Resulting reference funitl 
Feedback funitl 
Frequency [Hzl 
User-defined read-out 
Motor current [Al 
Power [kW( 
Motor voltage M 
Motor voltage M 
DC link voltage rvI 
Thermal load, motor f%1 
Thermal load, VLT 1%1 

Digital input 
Terminal 53, analog input [V] 

(REFERENCE %) 
(REFERENCE fUNIT1) 
(FEEDBACK) 
(FREQUENCY) 
(CUSTOM READOUT) 
(CURRENT) 
(POWER KW) 
(POWER HK) 
(MOTOR VOLT) 
(DC LINK VOLTAGE) 
(MOTOR TEMPERATURE) 
(VLT TEMPERATURE) 
(DIGITAL INPUT) 
(TERMINAL 53, ANALOG 
INPUT) 

80 msec. 
Hz, rpm 80 msec. 
Par. 415 80 msec. 
Hz 80 msec. 
Hz x scaling 80 msec. 
Amp 80 msec. 
kW 80 msec. 
HP 80 msec. 
VAC 80 msec. 
Vnr, 80 msec. 

80 msec. 
80 msec. 

Binary 80 msec. 
Volt 20 msec. 

Terminal 54, analog input [V] (TERMINAL 54, ANALOG Volt 20 msec. 

INPUT) 
Terminal 60, analogue input 
fmAl 

525 Pulse reference [Hz] 
526 External reference f%1 

527 Status word 
528 Heat sink temperature f°C1 
529 Alarm word 
530 Control word 
531 Warning word 
532 Extended status word 
537 Relay status 

(TERMINAL 60, ANALOG mA 20 msec. 
INPUT) 
(PULSE REFERENCE) 
(EXTERNAL REFERENCE) 
(STATUS WORD HEX) 
(HEAT SINK TEMP.) 
(ALARM WORD, HEX) 
(VLT CONTROL WORD, HEX) 
(WARN. WORD) 
(STATUS WORD) 
(RELAY STATUS) 

Hz 

Hex 
°C 
Hex 
Hex 
Hex 
Hex 
Binary 

20 msec. 
20 msec. 
20 msec. 
1.2 sec. 
20 msec. 
2 msec. 
20 msec. 
20 msec. 
80 msec. 

[Function: 
These parameters can be read out via the serial 

communication port and via the display. See also 

parameters 007-010 Display read-out. 

[Description 6f choice: 

Resulting reference, parameter 509: 

gives a percentage for the resulting reference in the 

range from Minimum reference, F?efnev to Maximum 
reference, RefmAx. See also Reference handling. 

Resulting reference [unit], parameter 510: 

gives the resulting reference by means of the 

unit Hz in Open loop (parameter 100). In Closed 

loop , the reference unit is selected in parameter 

415 Units with closed loop. 

Feedback [unit], parameter 511: 
gives the resulting feedback value by means of the 
unit/scaling selected in parameters 413, 414 and 

415. See also Feedback handling. 

Frequency [Hz], parameter 512: 
gives the output frequency from the frequency converter. 

User-defined read-out, parameter 513: 

gives a user-defined value calculated on the basis 

of the present output frequency and unit, as well as 

the scaling in selected in parameter 005 Max. value 

of user-defined read-out. The unit is selected in 

parameter 006 Unit for user-defined read-out. 

Motor current [A], parameter 514: 
Gives the motor phase current measured 

as an effective value. 

Power [kW], parameter 515: 
Gives the present power absorption of the motor in kW. 

Power [HP], parameter 516: 
Gives the present power absorption of the motor in HP. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Motor voltage, parameter 517: 
Gives the voltage fed to the motor. 

DC link voltage, parameter 518: 

Gives the intermediate circuit voltage of the 

frequency converter. 

Thermal load, motor [ %], parameter 519: 

Gives the calculated/estimated thermal load on 

the motor. 100 % is the cut-out limit. See also 

parameter 117 Motor thermal protection. 

Thermal protection, VLT [ %], parameter 520: 
Gives the calculated/estimated thermal load on the 

frequency converter. 100 % is the cut-out limit. 

Digital input, parameter 521: 

Gives the signal status of the 8 inputs (16, 17, 

18, 19, 27, 29, 32 and 33). Input 16 corresponds 

to the bit to the extreme left. 

'0' = no signal, '1' = signal connected. 

Terminal 53, analogue input [V], parameter 522: 
Gives the voltage value of the signal on terminal 53, 

Terminal 54, analogue input [V], parameter 523: 
Gives the voltage value of the signal on terminal 54. 

Terminal erminal 60, analogue input [mA], 
parameter 524: 

Gives the current value of the signal on terminal 60. 

Pulse reference [Hz], parameter 525: 

Gives a pulse frequency in Hz connected to one 

of the terminals 17 and 29. 

External reference, parameter 526: 

Gives the sum of external references as a percentage 
(sum of analog/pulse/serial communication) in 

the range from Minimum reference, Refm to 

liflaximum reference, Re fmAx. 

Status word, parameter 527: 

Gives the present status word of the frequency 
converter in Hex. 

Heat sink temperature, parameter 528: 
Gives the present heat sink temperature of the 

frequency converter. The cut-out limit is 90 ± 5 °C/41 

F, while cutting back in is effected at 60 ± 5 °C/41 F. 

Alarm word, parameter 529: 
Gives a Hex code for the alarm on the frequency 
converter. See Warning words 1+2 and Alarm word. 

Control word, parameter 530: 
Gives the present control word of the frequency 
converter in Hex. 

Warning word, parameter 531: 
Indicates in Hex whether there is a warning on 

the frequency converter. See Warning words 
1+2 and Alarm word. 

Extended status word, parameter 532: 

Indicates in Hex code whether there is a warning 
on the frequency converter. See Warning 

words 1+2 and Alarm word. 

Relay status, parameter 537: 
Indicates in binary code whether the output relays of 
the frequency converter are triggered or not. 

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

r 

Value: 
Max 20 characters 

Function: 
Here, a text of max. 20 characters can be written that 
will be shown in display line 1, provided LCP display 
text [27] has been selected in parameter 007 Large 

display read-out. Example of display text. 

CLEANING SYSTEM NO.2 

IJLT NO. 8 
SETUP 

1 

AUTO REMOTE RUNNING 

0 

I'Description of choice:. 
Write the required text via serial communication. 

534 Display text 2 

(DISPLAY TEXT ARRAY 2) 

1-Value: 

Max. 8 characters pc000cooq 

]- .Function: ' 

Here, a text of max. 8 characters can be written 
that will be shown in display line 2, providedLCP 
display text [27] has been selected in parameter 
007 Large display read-out. 

[-Description -of, choice: 

Write the required text via serial communication. 

535 Bus feedback 1 Bus feedback 1. 

(BUS FEEDBACK1) 

I: Value: 
0 - 16384 decimal (0 - 4000 Hex) * 

Function: 
Via the serial communication port, this parameter 

allows writing of a bus feedback value which will then 

form part of the feedback handling (see Feedback 
handling). Bus feedback 1 will be added to any 

feedback value registered on terminal 53. 

: 

Value : 
0 - 16384 decimal (0 - 4000 Hex) * o 

Function` 
Via serial communication, a bus feedback value could 
be written in this parameter that would subsequently 
become part of the feedback handling system (see 

Feedback handling). Bus feedback 2 will be added 
to any feedback value on terminal 54. 

:Description _ 

Write the required bus feedback value via the 

serial communication. 

NB!: 
Parameters 555 Bus time interval and 556 

Bus time interval function are only active 

when FC protocol [0] has been selected 
in parameter 500 Protocol. 

555 Bus time interval 
(BUS TIME INTERVAL) 

r_Value: 

1 - 65534 sec. * 60 sec. 

L.'FuriCtion: 

In this parameter, the time is set which is expected 
to pass as a maximum between the receipt of two 
telegrams in a row. If this time is exceeded, the 
serial communication is assumed to have stopped 
and the required reaction is set in parameter 
556 Bus time interval function . 

IfDescriptiOnr:Ot 

Set the required time. 

556 Bus time interval function 
TIME INTERVAL FUNCTION) (BUS 

0 
Value: 

[0] *Off (OFF) 

Freeze output (FREEZE OUTPUT) [1] 

Stop (STOP) [2] 

Jogging (JOG FREQUENCY) [3] 

Max. output frequency (MAX FREQUENCY) [4] 

Stop and trip (STOP AND TRIP) [5] 

Description .of choice: 

Write the required bus feedback value via 

serial communication. 

Function:, 
In this parameter, the required reaction from the 

frequency converter is selected when the time set in 

parameter 555 Bus time interval has been exceeded. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Description of choice: 
The output frequency of the frequency converter 
can be frozen at the present value at any given 

time, frozen at parameter 211 Preset reference 1, 

frozen at parameter 202 Max. output frequency, 

or stop and activate a cut-out. 

* = factory setting. 0 = display text g = value for use in communication via serial communication port 
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Warning words 1+2 and Alarm word 
Warning word, extended status word and alarm word 
are shown in Hex format on the display. If there 
is more than one warning or alarm, a sum of the 

total warnings or alarms will be shown. 

The descriptions relating to the extended status word 
can be seen from in Status word as per FC protocol, 
and with respect to warning word, extended status 
word and alarm word, the descriptions can also be 

read out via the serial bus in parameter 531 Warning 

word, 532 Extended status word and 529 Alarm word. 

Hex code Extended status word 
00000001 Overvoltage control active 
00000002 Start delay 
00000004 Sleep boost active 
00000008 Sleep mode active 
00000010 Automatic motor adaptation 

completed 
00000020 Automatic motor adaptation 

running 
00000040 Reversing and start 
00000080 Ramp operation 
00000100 Reversing 
00000200 Speed = reference 
00000400 Running 
00000800 Local ref. = 0, 

Remote controlled ref. = 1 

00001000 OFF mode = 1 

00002000 Auto mode = 0, Hand mode = 1 

00004000 Start blocked 
00008000 Start blocked signal missing 
00010000 Freeze output 
00020000 Freeze output blocked 
00040000 Jogging 
00080000 Jog blocked 
00100000 Stand by 
00200000 Stop 
00400000 DC stop 
00800000 Drive ready 
01000000 Relay 123 active 
02000000 Drive ready 
04000000 Control ready 
08000000 Start prevented 
10000000 Profibus OFF3 active 
20000000 Profibus OFF2 active 
40000000 Profibus OFF1 active 
80000000 Reserved 

Hex code Warning word 
00000001 Reference high 
00000002 Fault in EEprom on control card 
00000004 Fault in EEprom on power card 
00000008 HPFB bus timeout 
00000010 Serial communication timeout 
00000020 Overcurrent 
00000040 Current limit 
00000080 Motor thermistor 
00000100 Motor overtemperature 
00000200 Inverter overtemperature 
00000400 Undervoltage 
00000800 Overvoltage 
00001000 Voltage warning low 
00002000 Voltage warning high 
00004000 Mains failure 
00008000 Live zero fault 
00010000 Under 10 Volt (terminal 50) 
00020000 Reference low 
00040000 Feedback high 
00080000 Feedback low 
00100000 Output current high 
00200000 Out of frequency range 
00400000 Profibus communication fault 
00800000 Output current low 
01000000 Output frequency high 
02000000 Output frequency low 
04000000 AMA - motor too small 
08000000 AMA - motor too big 
10000000 AMA - check par. 102, 103, 105 
20000000 AMA - check par. 102, 104, 106 
40000000 Reserved 
80000000 Reserved 

Bit (Hex) Alarm word 
00000001 Unknown fault 
00000002 Trip locked 
00000004 Auto-optimisation not OK 
00000008 HPFB bus timeout 
00000010 Serial communication timeout 
00000020 ASIC fault 
00000040 HPFP bus timeout 
00000080 Standard bus timeout 
00000100 Short-circuiting 
00000200 Switchmode fault 
00000400 Earth fault 
00000800 Current limit 
00001000 Overcurrent 
00002000 Motor thermistor 
00004000 Motor overheated 
00008000 Inverter overheated 
00010000 Undervoltage 
00020000 Overvoltage 
00040000 Mains failure 
00080000 Live zero fault 
00100000 Heat sink temperature too high 
00200000 Motor phase W missing 
00400000 Motor phase V missing 
00800000 Motor phase U missing 
01000000 Profibus communication fault 
02000000 Inverter fault 
04000000 Output current low 
08000000 Safety stop 
10000000 Reserved 
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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 overvoltages (OVER VOLT'S) Nos. 0 - 9999 

rrunction: 
These parameters can be read out via the 

serial communication port, as well as via the 

display in the parameters. 

rescription of choice: 

Parameter 600 Operating hours: 
Gives the number of hours in which the frequency 

converter has been in operation. The value is saved 

every hour and when the power supply to the unit 

is cut off. This value cannot be reset. 

Parameter 601 Hours run: 
Gives the number of hours in which the motor has 

been in operation since being reset in parameter 619 
Reset of hours-run counter. The value is saved every 

hour and when the power supply to the unit is cut off. 

Parameter 602 kWh counter: 
Gives the output power of the frequency converter. 

The calculation is based on the mean value in 

kWh over one hour. This value can be reset using 

parameter 618 Reset of kWh counter . 

Parameter 603 No. of cut-ins: 
Gives the number of cut-ins of supply voltage 

to the frequency converter. 

Parameter 604 No. of overtemps: 
Gives the number of overtemperature errors on the 
heat-sink of the frequency converter. 

Parameter 605 No. of overvoltages: 
Gives the number of overvoltages on the intermediate 

circuit voltage of the frequency converter. The count is 

only taken when Alarm 7 Overvoltage is active. 

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

154 MG.80.A5.02 - VLT is a registered Danfoss trademark 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 621 of 729



VLT® 8000 AQUA 

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) ova 0 - 100 
610 Feedback (LOG: FEEDBACK) Par. 414 -999,999.999 - 

999,999.999 
611 Output frequency (LOG: MOTOR FREQ.) Hz 0.0 - 999.9 
612 Output voltage (LOG: MOTOR VOLT) Volt 50 - 1000 
613 Output current (LOG: MOTOR CURR.) Amp 0.0 - 999.9 
614 DC link voltage (LOG: DC LINK VOLT) Volt 0.0 - 999.9 

Function: 
With these parameters, it is possible to see up to 20 

saved values (data logs) - [1] being the most recent 

and (20) the oldest log. When a start command has 

been given, a new entry to the data log is made 

every 160 ms. If there is a trip or if the motor has 

stopped, the 20 latest data log entries will be saved 

and the values will be visible in the display. This is 

useful, in the case of service after a trip. 

The data log number is given in square brackets; [1] 

EXT . REFERENCE, % 

e 
I 114 lea 1 

606 DATALOG: DIG ITAL INPUT 

[ 0) 40 

A 

Data logs [1]-[20] can be read by first pressing 

[CHANGE DATA], followed by the [ +1 -] keys to 

change data log numbers. 
Parameters 606-614 Data log can also be read 

out via the serial communication port. 

':Description of choice:- 

Parameter 606 Data log: Digital input: 
This is where the latest log data are shown in decimal 

code, representing the status of the digital inputs. 

Translated into binary code, terminal 16 corresponds 

to the bit to the extreme left and to decimal code 

128. Terminal 33 corresponds to the bit to the 

extreme right and to decimal code 1. 

The table can be used, e.g., for converting a decimal 

number into a binary code. For example, digital 

40 corresponds to binary 00101000. The nearest 

smaller decimal number is 32, corresponding to 

a signal on terminal 18. 40-32 = 8, corresponds 

to the signal on terminal 27. 

Terminal 16 17 18 19 27 29 32 33 
Decimal 
number 

128 64 32 16 8 4 2 1 

Parameter 607 Data log: Control word: 
This is where the latest log data are given in 

decimal code for the control word of the frequency 

converter. The control word read can only be 

changed via serial communication. 
The control work is read as a decimal number 

which is to be converted into hex. 

Parameter 608 Data log: Status word: 
This gives the latest log data in decimal code 

for the status word. 

The status word is read as a decimal number 

which is to be converted into hex. 

Parameter 609 Data log: Reference: 
This gives the latest log data for the resulting reference. 

Parameter 610 Data log: Feedback: 
This gives the latest log data for the feedback signal. 

Parameter 611 Data log: Output frequency: 
This gives the latest log data for the output frequency. 

Parameter 612 Data log: Output voltage: 
This gives the latest log data for the output voltage. 

Parameter 613 Data log: Output current: 
This gives the latest log data for the output current. 

Parameter 614 Data log: DC-link voltage: 
This gives the latest log data for the intermediate 

circuit voltage. 

* = factory setting. 0 = display text D = value for use in communication via serial communication port 
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615 Fault log: Error code 

(F. LOG: ERROR CODE) 

[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. 

LDescription: of. 'Chace:: 

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). 

[Value:. 
[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. 

I Description of choice: 
The fault Ing is nnlY resat after man[ n! initialization. 

(See Manual initialization ). 

[-Value:" 
[Index 1 - 10] Value: 0 - 9999 

rfupction:, 
This parameter makes it possible to see the value at 
which a trip occurred. The unit of the value depends on 

the alarm active in parameter 615 Fault log. Error code. 

['Description Of choice: 
The fault log is only reset after manual initialization. 

(See Manual initialization ). 

618 Reset of kWh counter 
(RESET KWH COUNT) 

177Vii-667-7. 
, 

*No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

Function - 
Reset to zero of parameter 602 kWh counter. 

If Reset [1) has been selected and when the [OK] 

key is pressed, the kWh counter of the frequency 
converter is reset. This parameter cannot be 

selected via the serial port, RS 485. 

I NB!: 
When the [OK] key has been activated, the 
reset has been carried out. 

[-Value: 
*No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

- 

[0] 

[1] 

Function: 
Reset to zero of parameter 601 Hours-run. 

LDescription of, choice: 

If Reset [1] has been selected and when the 

[OK] key is pressed, parameter 601 Hours-run 
is reset. This parameter cannot be selected 
via the serial port, RS 485. 

I NB!: 

10 
When the [OK] key has been activated, the 

reset has been carried out. 

620 Operating mode 

(OPERATION MODE) 

.Value: 
*Normal function (NORMAL OPERATION) [0] 

Function with de-activated inverter 
(OPER. W/INVERT.DISAB) [1] 

Control card test (CONTROL CARD TEST) [2] 

Initialisation (INITIALIZE) [3] 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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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 
501 Address, 502 Baud rate, 600-605 Operating 
data and 615-617 Fault log. 

biscription of Choice: 

Normal function [0] is used for normal 

operation of the motor. 

Function with de-activated inverter [1] is selected if 

control is desired over the influence of the control 
signal on the control card and its functions - 

without the motor shaft running. 

Control card [2] is selected if control of the analog 

and digital inputs, analog 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. 
2 

Use the following procedure for the control card test: 

Initialisation [3] is selected if the factory setting 
of the unit is to be generated without resetting 
parameters 501 Address, 502 Baud rate, 600-605 
Operating data and 615-617 Fault log. 

Procedure for initialisation: 

1. Select Initialisation. 
2. Press the [OK] key. 

3. Cut off the mains supply and wait for the 
light in the display to go out. 

4. Connect to mains. 

5. Initialisation of all parameters will be carried out 
in all Setups with the exception of parameters 
501 Address, 502 Baud rate, 600-605 Operating 
data and 615-617 Fault log. 

Manual initialisation is another option.(See 
Manual initialization). 

1. Select Control card test. 

2. Cut off the mains supply and wait for the 

light in the display to go out. 

3. Insert the test plug (see preceding column). 

4. Connect to mains. 

5. The frequency converter expects the [OK] key to be 

pressed (the test cannot be run without LCP). 

6. The frequency converter automatically tests 

the control card. 

7. Remove the test connector and press the [OK] 

key when the frequency converter displays 

"TEST COMPLETED". 

8. Parameter 620 Operating mode is automatically 

set to Normal function. 

If the control card test fails, the frequency converter will 

display "TEST FAILED". Replace the control card. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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621 - 631 Nameplate 

Value: 
Parameter 
nr. 

Description 
Nameplate: 

Display text 

621 Unit type (DRIVE TYPE) 
622 Power component (POWER SECTION) 
623 VLT ordering no. (ORDERING NO) 
624 Software version no. (SOFTWARE VERSION) 
625 LCP identification no. (LOP ID NO.) 
626 Database identification no. (PARAM DB ID) 
627 Power component identification no. (POWER UNIT DB ID) 
628 Application option type (APPLIC. OPTION) 
629 Application option ordering no. (APPLIC. ORDER NO) 
630 Communication option type (COM. OPTION) 
631 Communication option orderinq no. (COM. ORDER NO) 

(Function:' 
The main data for the unit can be read from 

parameters 621 to 631 Nameplate via the display 

or the serial communication port. 

Parameter 621 Nameplate: Unit type: 
VLT type gives the unit size and mains voltage. 

Example: VLT 8008 380-480 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: 175Z7805. 

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 Nameplate: 
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 Nameplate: Application 
option ordering no.: 
This gives the ordering number for the 

application option. 

Parameter 630 Nameplate: Communication 
option type: 
This gives the type of communication options 
fitted with the frequency converter. 

Parameter 631 Nameplate: Communication 
option ordering no.: 
This gives the ordering number for the 

communication option. 

* = factory setting. 0 = display text Ii = value for use in communication via serial communication port 
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I NB!: 

irParameters 700-711 for the relay card 
17 are only activated if a relay option card is 

installed in the VLT 8000 AQUA. 

I 

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. 

Relays 6, 7, 8, and 9 can be programmed with the same 

option as Relay 1. See parameter 323, Relay 1 Output 
Functions, for a description of functions to choose from. 

r;Description,of ChOiCe:.. 

See data choice and connections in Relay outputs. 

0 - 

. I 

0 e - . 

(RELAY7 ON DELAY) 

707 Relay 8, ON delay 

(RELAY8 ON DELAY) 

710 Relay 9, ON delay 

(RELAY9 ON DELAY) 

Value: ' 

0 - 600 sec. 

LfunctiOn:::' 
This parameter allows a delay of the cut-in time 

of relays 6/7/8/9 (terminals 1-2). 

r Description 'ofchóice: f. 

Enter the required value. 

. 0 

0 

. . 

: 0 

0 - 

' 0 I 

0 - 600 sec. 

Till 
This parameter is used to delay the cut-out time 

of relays 6/7/8/9 (terminals 1-2). 

* 0 sec. 

ciu 
Enter the required value. 

M 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: 1.5 mm 2 (AWG 28-16) 
Torque: 0.22 - 0.25 Nm / 4.5 - 5 In lb 

Screw size: M2 
Relay 06 Relay 07 

0 0 0 0 0 0 
SA IS IC 7.4 713 7C 000000 
Relay oa Relay 09 

0 0 0 0 0 0 
64 II SC IA IS SC 000000 

1111111 

To achieve double isolation, the plastic foil must be 

mounted as shown in the drawing below. 

172.17110 

* = factory setting. 0 = display text D = value for use in communication via serial communication port 
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Status messages 
Status messages appear in the 4th line of the 

display - see example below. 
The left part of the status line indicates the active 
type of control of the frequency converter. 

The centre part of the status line indicates 
the active reference. 

The last part of the status line gives the present status, 
e.g. "Running", "Stop" or "Stand by". 

80.0% 5.08A 2.151.1) 

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 

[+/-] keys on the control panel. See also Display modes. 

Remote reference (REM.) 
If REMOTE has been selected, the reference is set 
via the control terminals or via serial communication. 
See also Display modes . 

Running (RUNNING) 
The motor speed now corresponds to the 
resulting reference. 

Ramp operation (RAMPING) 
The output frequency is now changed in accordance 
with the preset ramps. 

Auto-ramp (AUTO RAMP) 
Parameter 208 Automatic ramp-up/down is enabled, 

i.e. the frequency converter is trying to avoid a trip from 

overvoltage by increasing its output frequency. 

Sleep Boost (SLEEP .BST) 
The boost function in parameter 406 Boost 
setpoint is enabled. This function is only possible 

in Closed loop operation. 

Sleep mode (SLEEP) 
The energy saving function in parameter 403 
Sleep mode timer is enabled. This means that 

at present the motor has stopped, but that it will 

restart automatically when required. 

Start delay (START DEL) 
A start delay time has been programmed i parameter 

111 Start delay. When the delay has passed, the output 
frequency will start by ramping up to the reference. 

Run request (RUN REQ.) 

A start command has been given, but the motor 
will be stopped until a Run permissive signal 

is received via a digital input. 

Jogging (JOG) 
Jog has been enabled via a digital input or 

via serial communication. 

Jog request (JOG REQ.) 
A JOG command has been given, but the motor 
will remain stopped until a Run permissive signal 
is received via a digital input. 

Freeze output (FRZ.OUT.) 
Freeze output has been enabled via a digital input. 

Freeze output request (FRZ.REQ.) 
A freeze output command has been given, but the 
motor will remain stopped until a Run permissive 
signal is received via a digital input. 

Reversing and start (START F/R) 
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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 mains, motor 

or control cables, leading to a stop of the 

control card microprocessor. 
Check for EMC-correct connection of these cables. 
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List of warnings and alarms 
The table gives the different warnings and alarmsand 

indicates whether the fault locks the frequency 
converter. After Trip locked, mains supply must be cut 
and the fault must be corrected. Reconnect 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. 

No Description 

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. 

Warning Alarm:, Trip 

looked "i 
1 10 Volts low (10 VOLT LOW) X 
2 Live zero fault (LIVE ZERO ERROR) X X X 
4 Mains imbalance (MAINS IMBALANCE) X 
5 Voltage warning high (DC LINK VOLTAGE HIGH) X 
6 Voltage warning low (DC LINK VOLTAGE LOW) 
7 Overvoltage (DC LINK OVERVOLT) X 
8 Undervoltage (DC LINK UNDERVOLT) X 
9 Inverter overloaded (INVERTER TIME) X 
10 Motor overloaded (MOTOR TIME) 
11 Motor thermistor (MOTOR THERMISTOR) 
12 Current limit (CURRENT LIMIT) X. 
13 Overcurrent (OVERCURRENT) X X X 
14 Ground fault (GROUND FAULT) X X 
15 Switch mode fault (SWITCH MODE FAULT) X X 
16 Short-circuit (CURR.SHORT CIRCUIT) X X 
17 Serial communication timeout (STD BUSTIMEOUT) X 
18 HPFB bus timeout (HPFB TIMEOUT) X 
19 Fault in EEprom on power card (EE ERROR POWER) X 
20 Fault in EEprom on control card (EE ERROR CONTROL) X 
22 Auto-optimisation not OK (AMA FAULT) 
29 Heat-sink temperature too high (HEAT SINK OVERTEMP.1 X X 
30 Motor phase U missing (MISSING MOT.PHASE 
31 Motor phase V missing (MISSING MOT.PHASE V) X 
32 Motor phase W missing (MISSING MOT.PHASE VV) X 
34 HBFB communication fault (HBFB COMM. FAULT) 
37 Inverter fault (GATE DRIVE FAULT) X X 
39 Check parameters 104 and 106 (CHECK P.104 & P.106) X 
40 Check parameters 103 and 105 (CHECK P.103 & P.106) 
41 Motor too big (MOTOR TOO BIG) X 
42 Motor too small (MOTOR TOO SMALL) X 
60 Safety stop (EXTERNAL FAULT) X 
61 Output frequency low (FOUT < FLOW) 
62 Output frequency high (FOUT > FHIGH) X 
63 Output current low (I MOTOR < I LOW) X X 
64 Output current high (I MOTOR > I HIGH) X 
65 Feedback low (FEEDBACK < FDB LOW) X 
66 Feedback high (FEEDBACK > FDB HIGH) X 
67 Reference low (REF. < REF. LOW) X 
68 Reference high (REF. > REF. HIGH) X 
69 Temperature auto derate (TEMP.AUTO DERATE) 
99 Unknown fault (UNKNOWN ALARM) x x 
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Warnings 
A warning will flash in line 2, while an explanation 
is given in line 1. 

MA INS PHASE FAULT 

t!JARN. 3 SE;" 

0 
N 

La 

a 

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 
CURRENT LIMIT 

SETUP 

1 

00 

III Warnings and alarms 
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 St 

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 8000 AQUA 3 x 200 

IVDC1 

- 240 V 3 x 380 
IVDC1 

- 480 V 3 x 525 

IVDC1 

- 600 V 

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. 

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 over-load (too high current for too long). The 

counter for electronic, thermal inverter protection 
gives a warning at 98% and trips at 100%, while 
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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 (analog voltage input) 

and terminal 50 (+ 10 V supply). 

WARNING/ALARM 12 

Current limit (CURRENT LIMIT) 
The current is higher than the value in parameter 

215 Current limit lum and the frequency converter 
trips after the time set in parameter 412 Trip delay 

overcurrent, lum has passed. 

WARNING/ALARM 13 

Overcurrent (OVER CURRENT) 
The inverter peak current limit (approx. 200% of the 

rated current) has been exceeded. The warning will last 

approx. 1-2 seconds, following which the frequency 

converter will trip and give off an alarm. 

Turn off the frequency converter and check whether 
the motor shaft can be turned and whether the motor 

size matches the frequency converter. 

ALARM: 14 

Ground fault (GROUND FAULT)(GROUND FAULT) 
There is a discharge from the output phases to ground, 

either in the cable between the frequency converter 

and the motor or in the motor itself. 

Turn off the frequency converter and remove 
the earth fault. 

ALARM: 15 

Switch mode fault (SWITCH MODE FAULT) 

Fault in the switch mode power supply (internal 

± 15 V supply). 

Contact your Danfoss supplier. 

ALARM: 16 

Short-circuiting (CURR. SHORT CIRCUIT) 
There is short-circuiting on the motor terminals 
or in the motor itself. 

Cut off the mains supply to the frequency converter 
and remove the short-circuit. 

WARNING/ALARM 17 

Serial communication timeout (STD 

BUSTIMEOUT) 
There is no serial communication with the frequency 

converter. This warning will only be enabled if 

parameter 556 Bus time interval function has been 

set to a value different from OFF. 

If parameter 556 Bus time interval function has been 

set to Stop and trip [5], the frequency converter 

will first give off an alarm, then ramp down and 
finally trip while giving off an alarm. It is possible to 

increase parameter 555 Bus time interval. 

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. 

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. 
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I NB!: 
AMA can only be carried out if there are 

no alarms during tuning. 

CHECK 103, 105 [0] 
Parameter 103 or 105 has a wrong setting. Correct 

the setting and start AMA all over. 

LOW P.105 [1] 
The motor is too small for AMA to be carried out. 

If AMA is to be enabled, the rated motor current 

(parameter 105) must be higher than 35% of the rated 

output current of the frequency converter. 

ASYMMETRICAL IMPEDANCE [2] 
AMA has detected an asymmetrical impedance 

in the motor connected to the system. The 

motor could be defective. 

MOTOR TOO BIG [3] 
The motor connected to the system is too big for 

AMA to be carried out. The setting in parameter 

102 does not match the motor used. 

MOTOR TOO SMALL [4] 
The motor connected to the system is too small for 

AMA to be carried out. The setting in parameter 

102 does not match the motor used. 

TIME OUT [5] 
AMA fails because of noisy measuring signals. Try to 
start AMA all over a number of times, until AMA is 

carried out. Please note that repeated AMA runs may 

heat the motor to a level where the stator resistance RS 

is increased. In most cases, however, this is not critical. 

INTERRUPTED BY USER [6] 

AMA has been interrupted by the user. 

INTERNAL FAULT [7] 

An internal fault has occurred in the frequency 

converter. Contact your Danfoss supplier. 

LIMIT VALUE FAULT [8] 
The parameter values found for the motor are 

outside the acceptable range within which the 

frequency converter is able to work. 

MOTOR ROTATES [9] 
The motor shaft rotates. Make sure that the 

load is not able to make the motor shaft rotate. 

Then start AMA all over. 

ALARM 29 

Heat sink temperature too high (HEAT 

SINK OVER TEMP.): 

If the enclosure is Chassis or NEMA 1, the cut-out 
temperature of the heat-sink is 90°C. If NEMA 12 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. 
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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. 

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-optimization 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, fLow 

WARNING: 62 

Output frequency high (FOUT > FHIGH) 
The output frequency is higher than parameter 
224 Warning: High frequency, fHIGH. 

WARNING/ALARM: 63 

Output current low (I MOTOR < I LOW) 
The output current is lower than parameter 221 

Warning: Low current, 'Low. Select the required 

function in parameter 409 Function in case of no load. 

WARNING: 64 
Output current high (I MOTOR > I HIGH) 
The output current is higher than parameter 222 
Warning: High current, 'HIGH. 

WARNING: 65 

Feedback low (FEEDBACK < FDB LOW) 
The resulting feedback value is lower than parameter 
227 Warning: Low feedback, FBLow. 

WARNING: 66 

Feedback high (FEEDBACK > FDB HIGH) 
The resulting feedback value is higher than parameter 

228 Warning: High feedback, PBHIGH. 

WARNING: 67 

Remote reference low (REF. < REF LOW) 

The remote reference is lower than parameter 225 
Warning: Low reference, REFLow. 

WARNING: 68 
Remote reference high (REF. > REF HIGH) 
The remote reference is higher than parameter 226 
Warning:High reference, REFHIGH. 

WARNING: 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) 
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An unknown fault has occurred that connot be 

processed by the software. 

Contact your Danfoss supplier. 
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Special conditions 

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 airborn liquids, particles or gasses 

capable of affecting and damaging the elec-tronic 
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 

IP54/NEMA 12 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 IP54/NEMA 12 

or a cabinet for IPOO/Chassis and IP20 /NEMA 

1 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!: 

114 
Mounting frequency converter in aggressive 

environments will increase the risk of 

stoppages and furthermore considerably 

reduce the life of the drive. 

Before the installation of the frequency converter, the 

ambient air should be checked for liquids, particles 

and gasses. 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 

installa-tion cabinets and existing electrical installations. 

One indicator of aggressive airborn gasses is blackening 

of copper rails and cable ends on existing installations. 
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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. 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Ana. signal Te r 

Ext. ref. m. 53 Iv) 

External reference is the sum of references from 

terminals 53, 54, 60 and serial communication. 
The sum of these can never exceed parameter 

205 Max. reference. External reference can 

be calculated as follows: 

Par. 310 Term. 53 Max. scaling - Par. 309 

Term. 53 Min. scaling 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 314 Term. 

60 (mA) 

Par. 316 Term. 60 Max. scaling - Par. 315 

Term. 60 Min. scaling 

Par. 210 Reference type is programmed = Sum [0). 

Res. ref. 
(Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 211-214 

Preset ref. 

(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. scaling 

+ serial com. reference x (Par. 205 Max. ref. - Par. 204 

Min. ref.) 

100 

Par. 210 Reference type is programmed = Relative [1]. 

Res.ref. = 
External reference x Par. 211-214 Preset ref. 

100 

16384 (4000 Hex) 

External ref. + Par. 204 Min. ref. + Par. 418/419 

Setpoint 

(only in closed loop) 

Par. 204 Min. ref. + Par. 418/419 Setpoint (only in closed 

loop) 

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 8000 AQUA 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. 

The components that make up the electrical 

isolation, as described below, also comply with the 

requirements concerning higher isolation and the 
relevant test as described in EN 50178. 

The galvanic isolation can be shown in three 

locations (see drawing below), namely: 

1. Power supply (SMPS) incl. signal isolation of Uoc, 
indicating the intermediate current voltage. 

2. Gate drive that runs the IGTBs (trigger 

transformers/opto-couplers). 

3. Current transducers (Hall effect current transducers). 

*) 525-600 V units do not meet PELV requirements. 

A motor thermistor connected to terminals 53/54 
must be double isolated to obtain PELV. 

ti 

Earth leakage current 
Earth leakage current is primarily caused by the 
capacitance between motor phases and the motor 

cable screen. See drawing on the following page. 

The size of the leakage current to the earth depends 
on the following factors, in order of priority: 
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1. Length of motor cable 
2. Motor cable with or without screen 

3. Switching frequency 
4. RFI filter used or not 

5. Motor earthed 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. 

Ll - 

r 
I 

' NB!: 

.W 
RCD 
Since the leakage current is > 3.5 mA, reinforced 

earthing/grounding 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. 

Rectifier 

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) 

DC link 

/ / / / / / / / / / / / 

WV 
U 

,, v_ 

-1-. w, 

DC Leakage 

i 

i 1 _Lc 
is-T-T---4- -1- - --- - - r 

4- 
a_o__- 

i 

ine Cot- 
i 

i 

1F 
II- 

--II- 
_I _L J. 

J 
AC + DC Leakage 

/ / / / / / 
Leakage currents to earth 

/ / /one/ / / 
Earth 

7- t 
v 

1 
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Extreme running conditions 
Short circuit 

VLT 8000 AQUA is protected against short circuits 
by means of current measurement in each of the 
three motor phases. A short circuit between two 
output phases will cause an overcurrent in the 
inverter. However, each transistor of the inverter 

will be turned off individually when the short circuit 

current exceeds the permitted value. 

After 5-10 ms the driver card turns off the 

inverter and the frequency converter will display 

a fault code, although depending on impedance 
and motor frequency. 

Earth fault 

The inverter cuts out within 100 ms in case of an 

earth fault on a motor phase, although depending 

on impedance and motor frequency. 

Switching on the output 
Switching on the output between the motor and the 

frequency converter is fully permitted. It is not possible 

to damage VLT 8000 AQUA in any way by switching on 

the output. However, fault messages may appear. 

Motor-generated overvoltage 

The voltage in the intermediate circuit is increased when 

the motor acts as a generator. This occurs in two cases: 

1. The load drives the motor (at constant output 
frequency from the frequency converter), i.e. 

the load generates energy. 

2. During deceleration ("ramp-down") if the moment 
of inertia is high, the load is low and the 

ramp-down time is too short for the energy to be 

dissipated as a loss in the frequency converter, 

the motor and the installation. 

The control unit attempts to correct the ramp if 

possible. The inverter turns off to protect the 

transistors and the intermediate circuit capacitors 

when a certain voltage level is reached. 

Mains drop-out 
During a mains drop-out, VLT 8000 AQUA continues 
until the intermediate circuit voltage drops below the 

minimum stop level, which is typically 15% below VLT 

8000 AQUA'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 8000 AQUA is overloaded (the current 
limit in parameter 215 Current limit, lum has been 

reached), the controls will reduce the output frequency 
in an attempt to reduce the load. 

If the overload is excessive, a current may 

occur that makes the 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, ILIM . 
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Peak voltage on motor 
When a transistor in the inverter is opened, the 

voltage across the motor increases by a dU/dt 
(dV/dt) ratio that depends on: 

- the motor cable (type, cross-section, length 

screened/armoured or unscreened/unarmoured) 
- inductance 

The natural induction causes an overshot UPEAK in the 

motor voltage before it stabilises itself at a level which 
depends on the voltage in the intermediate circuit. 

The rise time and the peak voltage UPEAK affect the 

service life of the motor. If the peak voltage is too high, 

motors without phase coil insulation are the ones that 
will primarily be affected. If the motor cable is short (a 

few feet), the rise time and peak voltage are lower. 

As the length of motor cable increases, the rise time 

and peak voltage at the motor terminals increases. 

Because small motors are more likely to be affected 

by rapid voltage changes, it is sometimes necessary 
to provide proper filter between the output of the 

frequency converter and the motor. 

Data is measured using IEC 34-17. 

[VLT 8006200,V,NLt 8006;8011 380;480:-..V 

Cable Mains Peak 

length voltage Rise time voltage 
50 m/165 ft 380 V 0.3 psec. 850 V 

50 m/165 ft 460 V 0.4 psec. 950 V 

150 m/500 ft 380 V 1.2 psec. 1000 V 

150 m/500 ft 460 V 1.3 psec. 1300 V 

I1L21%80083027,20672140 VLT 8016=6121380-480 V 

Cable Mains 

length 
50 m/165 ft 
150 m/500 ft 

voltage 
380 V 

380 V 

Rise time 
0.1 psec. 
0.2 psec. 

Peak 

voltage 

900 V 

1000 V 

Cable Mains 

length voltage 
30 m/100 ft 460 V 

Rise time 
0.2 psec. 

NIT,8042;8062.200-240 V 

Cable 

length 
15 m/45 ft 

20 m/66 ft 

Mains 

voltage 
460 V 

460 V 

Rise time 
670 V/psec. 
620 V/psec. 

Peak 

voltage 
1148 V 

Peak 

voltage 
815 V 

915 V 

iiVLTi.64604600.3804480 V 

Cable 

length 
20 m/66 ft 

Mains 

voltage 
460 V 

Peak 

Rise time voltage 
620 V/psec. 760 V 

VLW800148011 525;,600 V 
Cable Mains Rise Peak dU/dt 

length voltage time voltage 
35 m/115 ft 600 V 0.36 psec. 1360 V 3011 V/psec. 

1 VIT4018-8071:82540014 u. 

Cable 

length 
35 m/115 ft 

Mains 

voltage 
575 V 

Rise Peak dU/dt 

time voltage 
0.38 psec. 1430 V 2950 V/psec. 

VLT 8100-8300 525;600 V!: 

Cable Mains Rise Peak dU/dt 

length voltage time voltage 
13 m/43 ft 600 V 0.80 psec. 1122 V 1215 V/psec. 

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 distance 
of 1 meter/3 feet from the unit at full load: 

FVLT,:8006:200iV, 'V0-'8006-8011 400 V 

IP20 /NEMA 1 units: 50 dB(A) 
IP54/NEMA 12 units: 62 dB(A) 

F=1008;8027100 V.,NLI,8016-8122 400 V 

IP20 /NEMA 1 units: 61 dB(A) 
IP54/NEMA 12 units: 66 dB(A) 

IVILT,8041.8061.200,2401/: 
IP20 /NEMA 1 units: 
1P54/NEMA 12 units: 

70 dB(A) 

65 dB(A) 

VLT:8152-8352 380=480 V 

I POO/Chassis/I P21/N EMA 1/1 P54/N EMA 

12 units: 

74 dB(A) 

IPOO/Chassis units: 71 dB(A) 

IP20 /NEMA 1/1P54/NEMA 12 82 dB(A) 

LILLT180024011-525-600 
IP20 /NEMA 1 units: 62 dB(A) 

VLT 8016160T1:525600 V 

IP20 /NEMA 1 units: 66 dB(A) 

NIT,8100483005.528;600 V:: , 

IP2O/NEMA 1 units: 75 dB(A) 
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VLT® 8000 AQUA 

Derating for ambient temperature 
The ambient temperature (TAmB,mAx) is the maximum 

temperature allowed. The average (TAnamAx) measured 

over 24 hours must be at least 5°C (9°F) lower. 

¶00% 100% 

If VLT 8000 AQUA is operated at temperatures 
above 45°C (113°F), a derating of the continuous 
output current is necessary. 

VLT aooe-aoi 1. IP20/MOIA 1 (380V-480V) 

VLT 0002-6011. 1P20/14ena 1 (525' -600V) 

ss ao 45 

30 35 

60 

43 50 55 

Derating for air pressure 
Below 1000m/3300 ft altitude no derating is necessary. 

Above 1000m/3300 ft the ambient temperature (IAMB) 

or max. output current (IvamAx) must be derated 

in accordance with the diagram below: 
. output cavvont 

$ 40*C 

163%. 1.6 01 104351 - current 

1. Derating of output current versus altitude at 

TAME = max. 40°C (113°F) 

2. Derating of max. TAME versus altitude at 

100% output current. 

4VC SVC 

41*C arc 
SVC SVC 

Switching on the input 
Switching on the input depends on the mains 

voltage in question. 

The table states the waiting time between cut-ins. 

Mains voltage 380 V 415 V 460 V 

Waiting time 48 s 65 s 89 s 
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VLT® 8000 AQUA 

Derating for running at low speed 
When a centrifugal pump or a fan is controlled by a VLT 

8000 AQUA 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. 

Motor 
The 

of motor 
parameter 

t 

thermal protection 
motor temperature is calculated on the basis 

current, output frequency and time. See 

117, Motor thermal protection. 

[8] 

2000 
For CT (Constant Torque) applications, consult motor 

manufacturer for motor derating guideline based 
1000 

upon operating load and duty cycle. 
6 
5 
4 
3 
2 

100 four= 1 x 1,0 Derating for long motor cables or cables 
with larger cross-section 
VLT 8000 AQUA has been tested using 300m 

60 
50 
40 

2 x fx.x 

four = 0.2 x fio 

(1000 ft) unscreened/unarmoured cable and 150m 
30 

20 
(-500 feet) screened/armoured cable. 

11111514f1 
10 10 12 14 16 18 20 

VLT 8000 AQUA has been designed to work using 

a motor cable with a rated cross-section. Using 

motor cables with cross-section area greater than Vibration and shock 
required for rated motor amps can increase cable VLT 8000 AQUA has been tested according to a 
capacitive leakage current to earth (ground). Total procedure based on the following standards: 
output current (motor amps + leakage amps) must 

not be allowed to exceed the rated frequency IEC 68-2-6: Vibration (sinusoidal) - 1970 

converter output current value. 
IEC 68-2-34: Random vibration broad-band 

- general requirements 
IEC 68-2-35: Random vibration broad-band 

- high reproducibility 
Derating for high switching frequency IEC 68-2-36: Random vibration broad-band 
A higher switching frequency (to be set in parameter - medium reproducibility 
407 - Switching frequency) leads to higher losses in 

the electronics of the frequency converter. 
VLT 8000 AQUA complies with requirements that 

VLT 8000 AQUA has a pulse pattern in which correspond to conditions when the unit is mounted 

it is possible to set the switching frequency on the walls and floors of production premises, as 

from 3.0- 10.0/14.0 kHz. well as in panels bolted to walls or floors. 

The frequency converter will automatically derate 

the rated out-put current IVLT,N, when the switching 

frequency exceeds 4.5 kHz. Air humidity 
In both cases, the reduction is carried out VLT 8000 AQUA has been designed to meet the 
linearly, down to 60% of IVLT,N. IEC 68-2-3 standard, EN 50178 pkt. 9.4.2.2/DIN 
The table gives the min., max. and factory-set 40040, class E, at 40°C. 
switching frequencies for VLT 8000 AQUA units. See specifications under General technical data. 

Switchin fre uenc kHz Min. Max. Fact. 
VLT 8006-8032, 200 V 3.0 14.0 4.5 
VLT 8042-8062, 200 V 3.0 4.5 4.5 
VLT 8006-8011, 480 V 3.0 10.0 4.5 
VLT 8016-8062, 480 V 3.0 14.0 4.5 
VLT 8072-8122, 480 V 3.0 4.5 4.5 
VLT 8152-8352, 480 V 3.0 10.0 4.5 
VLT 8450-8600 480 V 3.0 4.5 4.5 
VLT 8002-8011, 600 V 4.5 7.0 4.5 
VLT 8016-8032, 600 V 3.0 14.0 4.5 
VLT 8042-8062, 600 V 3.0 10.0 4.5 
VLT 8072-8300, 600 V 3.0 4.5 4.5 
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VLT® 8000 AQUA 

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. 

1712A084.11 

Efficiency of VLT 8000 AQUA (11 vt.T) 

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). 

Efficiency of the motor (TImaroa) 
The efficiency of a motorconnected to the frequency 
converter depends on the sine shape of the 

current. In general, the efficiency is just as good 

as with mains operation. The efficiency of the 

motor depends on the type of motor. 

In the range of 75-100% of the rated torque, the 

efficiency of the motor is practically constant, both 

when it is controlled by the frequency converter 

and when it runs directly on mains. 

In small motors, the influence from the U/f characteristic 

on efficiency is marginal; however, in motors from 15 

HP and up, the advantages are significant. 

In general, the switching frequency does not affect 

the efficiency of small motors. Motors from 15 HP 

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 (flsysTEm 

To calculate the system efficiency, the efficiency 
of VLT 8000 AQUA (VLT) is multiplied by the 

efficiency of the motor (11 MOTOR): 

11SYSTEM = T1VLT MOTOR 

Based on the graph outlined above, it is possible to 
calculate the system efficiency at different speeds. 
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VLT® 8000 AQUA 

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 

0.9 
15 0.4 
17 0.3 
111-49 <0.1 

To ensure low, harmonic currents, VLT 8000 
AQUA 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 

Isv/G.80.1BX.r !. For calculation of harmordc, 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 

8000 AQUA 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 ti 
11111111, 

T 
171114ILZO 

The voltage distortion on the mains supply depends on 

the size of the harmonic currents multiplied by the mains 

impedance for the frequency in question. The total 

voltage distortion THD is calculated on the basis of the 

individual voltage harmonics using the following formula: 

THD% = 
+ + 

(UN% of U) 

Power factor 
The power factor is the relation between 11 and IRMS 

The power factor for 3-phase control 

fxUxIixcosy1 
.4 X U X IRMS 

( Power factor = It x cos PI 

IRMS IRMS 
since cow = 1 

The power factor indicates the extent to 
which the frequency converter imposes a load 

on the mains supply. 

The lower the power factor, the higher the IRMS 

for the same kW performance. 

In addition, a high power factor indicates that the 
different harmonic currents are low. 

IRMS + + + 
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VLT® 8000 AQUA 

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 an frequency converter is largely 

electrical, it does not fall under the machinery directive. 

However, if an 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 - 

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

Danfoss CE labels in accordance with the directive and 

issues a declaration of conformity upon request. 

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

presence of electromagnetic compatibility means 

that the mutual interference between different 

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

The EMC directive came into force on 1 January 1996. 

Danfoss CE labels in accordance with the directive and 

issues a declaration of conformity upon request. In 

order that EMC-correct installation can be carried out, 

this manual gives detailed instructions for installation. In 

addition, we specify the standards which our different 

products comply with. We offer the filters that can be 

seen from the specifications and provide other types of 

assistance to ensure the optimum EMC result. 

In the great majority of cases, the frequency converter 

is used by professionals of the trade as a complex 

component forming part of a larger appliance, system 
or installation. It must be noted that the responsibility 
for the final EMC properties of the appliance, system 

or installation rests with the installer. 

What is covered 
The EU "Guidelines on the Application of Council 

Directive 89/336/EEC" outline three typical situations 

of using an frequency converter. For each of these 

situations, explanations are offered as to whether 
the situation in question is covered by the EMC 
directive and must be CE labelled. 

1. The frequency converter is sold directly to the 

end-consumer. The frequency converter is for 

example sold to a DIY market. The end-consumer 
is a layman. He installs the frequency converter 
himself for use with a hobby machine, a kitchen 

appliance, etc. For such applications, the 
frequency converter must be CE labelled in 

accordance with the EMC directive. 

2. The frequency converter is sold for installation 

in a plant. The plant is built up by professionals 

of the trade. It could be a production plant or a 

heating/ventilation plant designed and installed by 

professionals of the trade. Neither the frequency 
converter nor the finished plant has to be CE 

labelled under the EMC directive. However, the unit 

must comply with the basic EMC requirements 

of the directive. The installer can ensure this by 

using components, appliances and systems that 
are CE labelled under the EMC directive. 

3. The frequency converter is sold as part of a complete 
system. The system is being marketed as complete. 

It could be e.g. an air-conditioning system. The 

complete system must be CE labelled in accordance 
with the EMC directive. The manufacturer who 
supplies the system can ensure CE labelling under 

the EMC directive either by using CE labelled 

components or by testing the EMC of the system. 
If he chooses to use only CE labelled components, 
he does not have to test the entire system. 
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VLT® 8000 AQUA 

Danfoss frequency converter and CE labeling 
CE labelling is a positive feature when used for its original 

purpose, i.e. to facilitate trade within the EU and EFTA. 

However, CE labelling may cover many different 

specifications. This means that is has to be checked 
what a given CE label specifically covers. 

The specifications covered can in fact be widely 

different. That is why a CE label can give the installer 

a false feeling of security when using an frequency 
converter as a component in a system or an appliance. 

We CE label our frequency converter in accordance with 
the low-voltage directive. This means that as long as the 
frequency converter is installed correctly, we guarantee 

that it complies with the low-voltage directive. We 

issue a declaration of conformity that confirms our CE 

labelling in accordance with the low-voltage directive. 

The CE label also applies to the EMC directive, on 

condition that the instructions given in this manual 

for EMC-correct installation and filtering have been 

followed. On this basis, a declaration of conformity in 

accordance with the EMC directive is issued. 

The manual gives detailed instructions for installation 

to ensure that your installation is EMC-correct. 

Furthermore, we specify which norms that are 

complied with by our different products. 

We offer the filters that can be seen from 

the specifications and gladly provide other types of 

assistance that can help you obtain the best EMC result. 

Compliance with EMC directive 89/336/EEC 
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. 

As an aid to the installer, Danfoss has prepared EMC 
installation guidelines for the Power Drive System. 

The standards and test levels stated for Power 

Drive Systems are complied with, provided the right 

EMC-correct instructions for installation have been 

followed, see electrical installation. 
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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 8006- 8011/ 380- 480V Emission 

Environment Industrial environment Housing, trades and light industries 

Basic standard EN 55011 Class Al EN 55011 Class 8 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 8000 with RFI filter option 

300 m unscreenecV unarmoured Yes 21 No No No Yes/ No 

50 m br. screened/ armoured Yes Yes Yes4l No Yes/ Yes 

150m br. screened/ armoured Yes Yes No No Yes/ Yes 

VLT 8000 with RFI- filter (+ 

LC- module) 

300 m unscreened/ unarmoured Yes No No No Yes/ No 

50 m br. screened/ armoured Yes Yes Yee No Yes/ Yes 

150m br. screened/ armoured Yes Yes No No Yes/ Yes 

VLT 8016- 8600/ 380- 480 V 

VLT 8006- 8062/ 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 8000 w/ o RFI filter option 
300 unscreened/ unarmoured No No No No 

150 m br. screened/ armoured No Yes No No 

VLT 8000 with RR- module 

300 m unscreened / unarmoured Yes 1.21 No No No 

50 m br. screened/ armoured Yes Yes Yes 1. 31 No 

150 m br. screened/ armoured Yes Yes No No 

1) Does not apply to VLT 8450 - 8600. 

2) Depending on installation conditions 

3) VLT 8042- 8062, 200- 240 V and VLT 8152-8302 with external filter 

4) Does not apply to VLT 8011 (380-480 V) 

In order to minimise the conducted noise to the mains supply and the radiated noise from the frequency converter system, the motor cables should be as short as possible and the 

screen ends should be made in accordance with the section on electrical installation. 
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VLT® 8000 AQUA 

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 50294: Incoming electromagnetic field, pulse modulated 
Simulation of the impact from GSM telephones. 

ENV 61000-4-6: Cable-borne HF 

Simulation of the effect of radio transmission equipment connected to supply cables. 

VDE 0160 class W2 test pulse: Mains transients 
Simulation of high-energy transients brought about by main fuse breakage, switching of power 
factor-correction capacitors, etc. 
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VLT® 8000 AQUA 

Immunity, continued 

VLT 8006-8600 380-480 V, VLT 8006-8027 200-240 V 

Basic standard 

Burst Surge 

IEC 1000-4-4 !EC 1000-4-5 

ESD Radiated electro- Mains 

1000-4-2 magnetic field distortion 

IEC 1000-43 VDE 0160 

RF common 

mode voltage 

ENV 50141 

Radiated radio 

freg.elect.field 

ENV 50140 

Acceptance criterion B B B A A A 

Port connection CM DM CM CM CM 

Line OK OK OK OK 

Motor OK OK 

Control lines OK OK - OK 

PROFIBUS option OK . OK OK 

Signal Interface<3 m OK - - 

Enclosure - OK OK OK 

Load sharing OK - - - OK 

Standard bus OK . OK - - OK 

Basic specifications 

Line 4 kV/5kHz/OCN 2 kV/2S2 4 kV/1211 - - 2.3 X UN 2) 10 VRMS 

Motor 4 kV/5kHz/CCC - 10 N Alms 

Control lines 2 kV/5kHz/CCC 2 kV/200 . 10 Vans - 

PROFIBUS option 2 kV/5kHz/CCC 2 ItV/2520 10 VRMS 

Signal interface<3 m 1 kV/5k1-tz/CCC - - 10 VRMS 

Enclosure - 8 kV AD 

6 kV CD 
10 V/m 

Load sharing 4 kV/5kHz/CCC 10 VRMS - 

Standard bus 2 kV/5kHz/CCC 4 kV/20 10 VRms 

DM: Differential mode 
CM: Common mode 
CCC: Capacitive clamp coupling 
DCN: Direct coupling network 

1 ) Injection on cable shield 
2 ) 2.3 x UN: max. test pulse 380 VAC: Class 2/1250 V PEAK, 415 VAC: Class 1/1350 VPEAK 
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VLT® 8000 AQUA 

Factory settings 

PNU 

# 

Parameter 

description 

Factory setting Range Changes 

during 

operation 

4-setup Con- 

version 

index 

Data 

type 

. I 

001 Language English Yes No 0 5 

002 Active Setup Setup 1 Yes No 0 5 

003 Copying of Setup 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, % of max. 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, HP 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 

100 Configuration Open loop No Yes 0 5 

101 Torque characteristics Automatic Energy 

Optimisation 

No Yes 0 5 

102 Motor power P M,N Depends on the unit 1.1-400 kW 

(1.5-600 HP 

No Yes 1 6 

103 Motor voltage, UM_N Depends on the unit 208/480/575 V No Yes 0 6 
104 Motor frequence, fm_N 60 Hz/V 50 Hz 24-120 Hz No Yes 0 6 

105 Motor current, Wm Depends on the unit 0.01 - IVI TMAX 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 VT start voltage Depends on par. 103 0.0 - par. 103 Yes Yes -1 6 

109 Resonance dampening 100 % 0 - 500 % Yes Yes 0 6 

110 High brake-away torque 0.0 sec. 0.0 - 0.5 sec. Yes Yes -1 5 

111 Start delay 0.0 sec. 0.0 - 120.0 sec. Yes Yes -1 6 

112 Motor preheater Disable Yes Yes 0 5 

113 Motor preheater DC current 50% 0 - 100 % Yes Yes 0 6 

114 DC braking current 50 % 0 - 100 % Yes Yes 0 6 

115 DC braking time 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 

118 Motor power factor 0.75 0.50-0.99 No Yes 0 6 

117 Motor thermal protection ETR trip 1 Yes Yes 0 5 

119 Load compensation at low speed 100 % 0 - 300 % Yes Yes 0 6 

120 Load compensation at high speed 100 % 0 - 300 % Yes Yes 0 6 

121 Slip compensation 100 % -500 - 500 % Yes Yes 0 3 

122 Slip compensation time constant 0.50 sec. 0.05 - 5.00 sec. Yes Yes - 2 6 

123 Stator resistance Depends on the choice 

of motor 

No Yes - 4 7 

124 Stator reactance Depends on the choice 

of motor 

No Yes - 2 7 

V) Global factory setting different from North American factory setting. 
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VLT® 8000 AQUA 

Factory settings 

PNU Parameter 

# 'description 

Factory Setting Range Changes 

during 

operation 

4-setup Con- 

ver- 

sion 

index 

'Data 

type 

201 Output frequency low limit, fMIN 0.0 Hz 0.0 - fmAx Yes Yes -1 6 

202 Output frequency , fmAx 60 Hz/v 50 Hz fMIN -120 Hz Yes Yes -1 6 
203 Reference site Hand/Auto linked 

reference 

Yes Yes 0 5 

204 Minimum Ref ence, RefMIN 0.000 0.000-par. 100 Yes Yes -3 4 

205 Maximum Ref ence, RefmAx 60 Hz/v 50 Hz 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 Preset reference/V 

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, [Lim 1.0 x lvt-rfAl 0,1-1,1 x IVI T, IA1 Yes Yes -1 6 

216 Frequency bypass, bandwidth 0 Hz 0 - 100 Hz Yes Yes 0 6 
217 Frequency bypass 1 120 Hz fMIN -120 Hz Yes Yes -1 6 

218 Frequency bypass 2 120 Hz fMIN -120 Hz Yes Yes -1 6 

219 Frequency bypass 3 120 Hz fMIN -120 Hz Yes Yes -1 6 

220 Frequency bypass 4 120 Hz WIN -120 Hz Yes Yes -1 6 

221 Warning: Low current, !Low 0.0 A 0.0 - par. 222 Yes Yes -1 6 

222 Warning: Higth current, I HIGH IVI T MAX Par. 221 - IVLT 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 THIGH 120.0 Hz Par. 223 - par. 202 

ffmAx) 

Yes Yes -1 6 

225 Warning: Low reference Ref Low -999,999.999 -999,999.999 - par. 

226 

Yes Yes -3 4 

226 Warning: Low reference HighHIGH 999,999.999 Par. 225 - 999,999.999 Yes Yes -3 4 

227 Warning: Low feedback FBLow -999,999.999 -999,999.999 - par. 

228 

Yes Yes -3 4 

228 Warning: High feedback FBHIGH 999,999.999 Par. 227 - 999,999.999 Yes Yes -3 4 

229 Initial ramp OFF 000.1-360.0 s No Yes -1 6 

230 Fill rate OFF 000000.001- 

999999.999 

Yes Yes -3 7 

231 Filled setpoint Par. 413 Par. 413 to par. 205 Yes Yes -3 4 

V) Global factory setting different from North American factory setting. 

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 to or from a frequency 
converter by means of serial communication. 
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VLT® 8000 AQUA 

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 tyoe Description 
3 Integer 16 
4 Integer 32 
5 Unsigned 8 
6 Unsigned 16 
7 Unsigned 32 
9 Text string 
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VLT® 8000 AQUA 

III Factory settings 

PNU 'Paranieter 

descriPiion 

300 Terminal 16 Digital input 
301 Terminal 17 Digital input 
302 Terminal 18 Digital input 
303 Terminal 19 Digital input 
304 Terminal 27 Digital input 

305 Terminal 29 Digital input 
306 Terminal 32 Digital input 
307 Terminal 33 Digital input 
308 Terminal 53, analog input voltage 
309 Terminal 53, min. scaling 
310 Terminal 53, max. scaling 
311 Terminal 54, analog input voltage 
312 Terminal 54, min. scaling 
313 Terminal 54, max. scaling 
314 Terminal 60, analog input voltage 
315 Terminal 60, min. scaling 
316 Terminal 60, max. scaling 
317 Time out 
318 Function after time out 
319 Terminal 42, output 
320 Terminal 42, output 

pulse scaling 
321 Terminal 42, output 
322 Terminal 45, output, 

pulse scaling 
323 Relay 1, output function 
324 Relay 01, ON delay 
325 Relay 01, OFF delay 
326 Relay 2, output function 
327 Pulse reference, 

max frequency 
328 Pulse feedback, max. frequency 
364 Terminal 42, bus control 
365 Terminal 45, bus control 

'Factory setting. Range, Changes 

during 

operation 

4-setup Conver- 

sport. 

index 

Data 

type 

Reset Yes Yes 0 5 

No operation Yes Yes 0 5 

Start Yes Yes 0 5 

Reversing Yes Yes 0 5 
Safety interlocW 

Coasting stop, 

inverse 

Yes Yes 0 5 

Jog Yes Yes 0 5 

No operation Yes Yes 0 5 

No operation Yes Yes 0 5 

No operation Yes Yes 0 5 

0.0 V 0.0 - 10.0 V Yes Yes -1 5 

10.0 V 0.0 - 10.0 V Yes Yes -1 5 
No operation Yes Yes 0 5 

0.0 V 0.0 - 10.0 V Yes Yes -1 5 

10.0 V 0.0 - 10.0 V Yes Yes -1 5 

Reference Yes Yes 0 5 

4.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

20.0 mA 0.0 - 20.0 mA Yes Yes -4 5 
10 sec. 1 - 99 sec. Yes Yes 0 5 
Off Yes Yes 0 5 

0 - ImAx =4 -20 mA Yes Yes 0 5 

Yes Yes 0 6 
0 - fmAx =0 -20 mA Yes Yes 0 5 

Yes Yes 

5000 Hz 1 - 32000 Hz Yes Yes 0 6 

No alarm Yes Yes 0 5 

0.00 sec. 0 - 600 sec. Yes Yes 0 6 

2.00 sec. 0 - 600 sec. Yes Yes 0 6 
Running Yes Yes 0 5 

5000 Hz Depends on 

input terminal 

Yes Yes 0 6 

25000 Hz 0 - 65000 Hz Yes Yes 0 6 

0 0.0 - 100 % Yes Yes -1 6 
0 0.0 - 100 % Yes Yes -1 6 

V) Coasting stop, inverse is global factory setting different from North American factory setting. 

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 para-meter can have four different data 

values. "No" means that the data value will be 

the same in all four setups. 

Conversion index: 

This number refers to a conversion figure to be 

used when writing or reading to or from a frequency 

converter by means of serial communication. 

Conversion index 
74 
2 
1 

Conversion factor 
0.1 
100 
10 

0 1 

-1 0.1 
-2 
-3 
-4 

0.01 
0.001 

0.0001 
Data type: 
Data type shows the type and length of the 
telegram. 

Data type Description 

3 
4 
5 
6 
7 
9 

Integer 16 
Integer 32 
Unsigned 8 

Unsigned 16 
Unsigned 32 
Text string 
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VLT® 8000 AQUA 

Factory settings 

-PNU Parameter 

# description 

FactorV setting Changes 

during 

..bobration'' 

4 -setup Con\ier:': 

sion 

"inde`x-' 

Data ' A 

type 

400 Reset function Infinate Automatic Yes Yes 0 5 

401 Automatic restart time 10 sec. 0 - 600 sec. Yes Yes 0 6 

402 Flying start Enable 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 60 Hz/1F 50 Hz Par. 404 - fmAx Yes Yes -1 6 

406 Boost setpoint 100% 1 - 200 cY0 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 

load 

Warning Yes Yes 0 5 

410 Function at mains failure Trip Yes Yes 0 5 

411 Function at overtempera- 

ture 

Trip Yes Yes 0 5 

412 Trip delay overcurr ent, 

ILIM 

60 sec 0 - 60 sec. Yes Yes 0 5 

413 Minimum feedback, FBMIN 0.000 -999,999.999 - 

FBMIN 

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 normaUinverse 

control 

Normal Yes Yes 0 5 

421 PID anti windup On Yes Yes 0 5 

422 PID start-up frequency 0 Hz fMIN - fmAx Yes Yes -1 6 

423 PID proportional gain 0.01 0.00 - 10.00 Yes Yes -2 6 

424 PID start-up frequency Off 0.01 - 9999.00 

s. (Off) 

Yes Yes -2 7 

425 PID differentiation time Off 0.0 (Off) - 10.00 sec. Yes Yes -2 6 

426 PID differentiator gain 

limit 

5.0 5.0 - 50.0 Yes Yes -1 6 

427 PID lowpass filter time 0.01 0.01 - 10.00 Yes Yes -2 6 

433 Motor alternation time u (OFF; 0 - 999 hrs Yes Yes 0 6 

434 Motor alteration function Ramp Ramp/Coast Yes Yes 0 6 

483 Dynamic DC link 

compensation 

On No No 0 5 

v) Global factory setting different from North 
American factory setting 
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VLT® 8000 AQUA 

Factory settings 

PNU Parameter Factory setting ' Range Changes 4-setup Con- ',Data 

# description ' during .ver- type 

opera- . sion 

. tioh index 
500 Protocol FC Yes Yes 0 5 

501 Address 001 Depends on Yes No 0 5 

par,500 
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 

506 Start LOGIC OR Yes Yes 0 5 

506 Reversing DIGITAL INPUT 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, Analog Input No No -1 3 

523 Data Read-out: Terminal 54, Analog Input No No -1 3 

524 Data Read-out: Terminal 60 Analog 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 Temperatur 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 Bus Feedback 1 00000 No No 0 3 

536 Bus Feedback 2 00000 No No 0 3 

537 Data Read-out: Relay Status No No 0 5 

555 Bus Time Interval 60 sec. 1 to 99 sec. Yes Yes 0 5 

556 Bus Time Interval Function NO FUNCTION Yes Yes 0 5 
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Factory settings 

PNU 'Parameter, 

#- - description 

Factory setting Range Changes 

during 

'operation 

4-setup Con= 

version 

index , 

Data i 

. type 
i 

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 1 7 

603 Operating data: No. of cut-ins No No 0 6 
604 Operating data: No. of overtemps No No 0 6 

606 Operating data: No. of overvoltages No No 0 6 
606 Data log: Digital input No No 0 5 
607 Data loq: Control word No No 0 5 

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 loq: Output voltage No No -1 6 
613 Data log: r 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 
631 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 to or from a frequency 
converter by means of serial communication. 

Conversion index Conversion factor 
74 0.1 

2 100 
10 

0 1 

-1 0.1 

-2 

-3 
-4 

0.01 

0.001 
0.0001 

Data type: 
Data type shows the type and length of the telegram. 

Data type 
3 

4 

5 

6 

7 

9 

Description 
Integer 16 
Integer 32 

Unsigned 8 

Unsigned 16 

Unsigned 32 
Text string 
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VLT® 8000 AQUA 

Option Card (for the four relay option card) 

I ;PNU . . Parameter ". 

# descilptiOn ', 
: Factory setting : Range 'Changes 

. during 

Operation 

4-setuptoii= .. JData.- 

ver- ? type 
, 

sign 

index 
700 Relay 6, Output Function Running Yes Yes 0 5 

701 Relay 6, On Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

702 Relay 6, Off Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

703 Relay 7, Output Function NO FUNCTION Yes Yes 0 5 

704 Relay 7, On Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

705 Relay 7, Off Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

706 Relay 8, Output Function NO FUNCTION Yes Yes 0 5 

707 Relay 8, On Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

708 Relay 8, Off Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

709 Relay 9, Output Function NO FUNCTION Yes Yes 0 5 

710 Relay 9, On Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

711 Relay 9, Off Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 
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VLT® 8000 AQUA 

A Display mode I 76 

analogue inputs 28 Display readout 86 

analogue outputs: 26 Displaytext 151 

AWG 5 

Address 145 

AEO - Automatic Energy Optimization 25 E 

AEO: 5 EMC test results 178 

Aggressive environments 168 Earth fault 171 

Air humidity 174 Earth leakage current 169 

Alarm word 153 earth potential 54 

Alarms 162 Earthing 47 

Analogue inputs 112 Earthing/Grounding of screened/armoured control cables 54 

Anti windup 131 Efficiency 175 

Application functions 121 Electrical installation 58 

Auto start on LCP 87 Electrical installation, 

Control cables 68 

Electrical installation, enclosures 55 

B EMC Immunity 180 

baud rate 135 EMC-correct electrical installation 52 

Baudrate 145 Enclosures 56 

Broadcast 134 External 24 Volt DC supply (only available with VLT 8152-8600, 

Bus connection 67 380-480 V): 27 

Bus feedback 1 151 Externals. 28 

Extra protection 48 

Extreme running conditions 171 

C 
Cable lengths and cross-sections: 27 

Cables 47 F 

CE labelling 177 Factory settings 182 

Change parameter data 80 Fault log 155 

Changing data 79 FC protocol 134 

Connection example 71 Feedback 125 

Control and reply telegrams 134 Feedback handling 128 

Control characteristics 28 Flyingstart 121 

Control keys 74 Frequencybypass 103 

Control principle 25 Function at mains failure 124 

Cooling 44 Function at overtemperature 124 

Copying of Setups 83 

Correct earthing/grounding 54 

G 
Galvanic isolation (PELV)* 169 

D General technical data 25 

Data character 136 Ground fault (GROUND FAULT) 164 

Data control byte 136 

Data log 155 

Dataread-out 149 H 

DC braking 94 Hand start 111 

Derating for air pressure 173 Hand start on LCP 87 

Derating for ambient temperature 173 Hand/Auto linked reference 100 

Derating for high switching frequency 174 Harmonic filter 26, 133 

Digital inputs 109 Harmonic filters 26 

Digital inputs: 25 Heat emission 51 

Digital speed up/down 72 High voltage test 51 

Direction of IEC motor rotation 65 

Display mode 125 
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Quick Menu 80 

Indicator lamps 75 

Initialisation 79 

Inputs and outputs 109 R 

Installation of 24 Volt external DC supply 101 Ramp-down time 101 

Ramp-uptime 100 

RCD 170 

L Reference handling 99 

Low current 104 Reference type 102 

Language 82 References and Limits 98 

LCP copy 83 Relay outputs 27 

Load and motor 155 Relay01 119 

Local control 75 Reset on LCP 87 

Lock for data change 88 Resetfunction 121 

Lowpass 132 Resulting reference 169 

RFI switch 49 

Rotation 100 
M RS 485 serial communication 27 
Mains drop-out 171 

Mains supply 27 

Mains supply 3 x 380 - 480 V 31 S 
Mechanical installation 44 screw sizes 64 

Motor Alternation Time 133 Safety regulations 25 

Motor frequency 91 Screened/armoured cables 47 

Motor thermal protection 94 Serial communication 134 

Motor-generated overvoltage 171 Service functions 154 

Motorcurrent 91 Setpoint 130 

Motorpower 89 Setup 82 

Motorvoltage 90 Setup configuration 82 

Setup of user-defined readout 83 

Short circuit 171 

0 Single-pole start/stop 72 

OFF/STOP on LCP 151 Sleep mode 122 
Output data 27 Software version 4 

Static overload 171 

Status messages 

Switches 1-4 

160 

104 

0 0 0 
a) 

Parallel coupling of motors 

Parameter Data 

65 

80 
Switching frequency 

Switching on the input 

123 

173 

i- 
-J 

PC software 13 
Switching on the output 171 

z < 
0 

Peak voltage on motor 172 -0 
cts 

Potentiometer reference 72 t T 
Power factor 176 T 
Preset reference 103 Trip locked 6 

Programming 82 Technical data, mains supply 3 x 200 - 240 V 29, 30 
Protection 28 Technical data, mains supply 3 x 525 - 600 V 36, 37, 38 

Protocols 134 Telegram build-up 135 

Pulse feedback 111 Telegram communication 134 

Pulse input 28 Telegram length 135 
Pulse reference 111 Tightening torque 64 

Pulse scaling 117 Time out 114 

Torque characteristics 89 

Transmitter connection 72 
0 

Type code ordering number string 27 
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U 
Use of emc-correct cables 63 

V 
Ventilation 51 

Warning words 153 

Warning: High reference 105 

Warnings 162 

Warnings and alarms 162 

Wrong earthing/grounding 54 

2 
2-zone regulation 72 

5 
50/60 Hz earth loops 54 

192 MG.80.A5.02 - VLT is a registered Danfoss trademark 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 659 of 729



D 

E 

0 

1 

P 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 660 of 729



www.danfoss.com /drives 

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice. This also applies 
to products already on order provided that such alterations can be made without subsequential changes being necessary in specifications already agreed. 
All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved. 

175R0894 MG80A502 

1111111111111111111111111111111111111111111111 

Rev. 2004-02-23 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 661 of 729



VLT® 5000 / 6000 HVAC 

Instruction Manual 

114odbus RTC Manual 
5000 / 6000 HVAC 

Drives Solutions 

www.danfoss.com/drives 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 662 of 729



Modbus RTU Option 
Card 

for 

VLT 5000/6000 
Adjustable Frequency Drive 

VLT is a registered Danfoss trade mark MG .1 0.P2.22 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 663 of 729



glug 
ADANGER 
Rotating shafts and electrical equipment can 
be hazardous. Perform all electrical work in 
conformance with the National Electrical Code 
(NEC) and all local regulations. Installation, 
start-up and maintenance should be 
performed only by qualified personnel. 

Factory recommended procedures, included in this manual, 
should be followed. Always disconnect electrical power 
before working on the unit. 

Although shaft couplings or belt drives are generally not 
furnished by the manufacturer, rotating shafts, couplings and 
belts must be protected with securely mounted metal guards 
that are of sufficient thickness to provide protection against 
flying particles such as keys, bolts and coupling parts. Even 
when the motor is stopped, it should be considered "alive" 
as long as its controller is energized. Automatic circuits may 
start the motor at any time. Keep hands away from the output 
shaft until the motor has completely stopped and power is 

disconnected from the controller. 

Motor control equipment and electronic controls are 
connected to hazardous line voltages. When servicing drives 
and electronic controls, there will be exposed components 
at or above line potential. Extreme care should be taken to 
protect against shock. Stand on an insulating pad and make 
it a habit to use only one hand when checking components. 
Always work with another person in case of an emergency. 
Disconnect power whenever possible to check controls or 
to perform maintenance. Be sure equipment is properly 
grounded. Wear safety glasses whenever working on electric 
control or rotating equipment. 

Safety Guidelines 
1. The drive must be disconnected from the AC line before 

any service work is done. 
2. The "Stop/Off" key on the local control panel of the drive 

does not dibuol n j t t he equipimei t from the AC line 
and is not to be used as a safety switch. 

3. Correct protective grounding 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. Ground currents are higher than 3 mA. 

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

can be brought to a stop by means of external switch 
closures, serial bus commands or references. If personal 
safety considerations make it necessary to ensure that 
no unintended start occurs, these stops are not 
sufficient. 

2. During programming of parameters, the motor may 
start. Be certain that no one is in the area of the motor 
or driven equipment when changing parameters. 

3. A motor that has been stopped may start unexpectedly 
if faults occur in the electronics of the drive, or if an 
overload, a fault in the supply AC line or a fault in the 
motor connection or other fault clears. 

4. If the "Local/Hand" key is activated, the motor can only 
be brought to a stop by means of the "Stop/Off" key or 
an external safety interlock. 

NOTE 
It is responsibility of user or person installing 
drive to provide proper grounding and branch 
circuit protection for incoming power and 
motor overload according to National 
Electrical Code (NEC) and local codes. 

The Electronic Thermal Relay (ETR) is UL listed. VLTs provide 
Class 20 motor overload protection in accordance with the 
NEC in single motor applications, when parameter 117 is 

set for "ETR TRIP 1", "ETR TRIP 2", "ETR TRIP 3", or "ETR 
TRIP 4", and parameter 105 is set for rated motor 
(nameplate) current. 

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 for 220 and 500 V units, wait 30 

minutes for 550-600 V units after power has been removed before 
touching any internal component. 
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Introduction 

About This 
Manual 

Assumptions 

What You 
Should 
Already Know 

This manual provides comprehensive 
instructions on the installation and set up of 
the Modbus RTU option card for the VLT 5000 
and VLT 6000 Adjustable Frequency Drives to 
communicate over a Modbus network. 

For specific information on installation arm 
operation of the adjustable frequency driv 

refer to the VLT Operating Instructions. 

This manual is intended to be used for both 
instruction and reference. It only briefly 
touches on the basics of the Modbus RTU 
protocol whenever necessary to gain an 

understanding of the Modbus RTU option card 
for the VLT. 

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. 

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 

VLT 5000/6000 Adjustable Frequency Drive, 
are strictly observed, along with all limitations 
therein. 

The VLT 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 fi 

knowledge of the capabilities and limitations 
the controller. 
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Modbus 
ITU 

Overview 

The common language used by all Modicon 
controllers is the Modbus RTU 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. 
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Modbus 
RTU Option 
Card Baud 
Rate and 
Parity 
Settings 

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

The Modbus option card has a baud rate and 
parity 8-input dip switch. For Modbus 
networks operating with Modbus-to-FC 
properties, set switch positions in accordance 
with the following instructions. For Modbus 
networks operating at other than with 
Modbus-to-FC properties, determine switch 
positions from the tables provided below. 

Ensure that inputs 1-3 are set to ON (default 
setting) to select the 9600 baud rate. 
Ensure that inputs 4 and 5 are set to ON 
(default setting) to select even parity. 

Switches 6-8 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. 

ON 

At I I I I I 
1 2 3 4 5 6 7 8 

1H 
OFF 

Baud Rate and Parity Switch 

Communication 
Configuration 

Baud Rate Parity Reserved 
SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 

Default 
9600, 8N ON ON ON ON ON N/A N/A N/A 
4800, 80 OFF ON ON OFF ON N/A N/A N/A 
19200, 8E ON OFF ON OFF OFF N/A N/A N/A 

Baud 
Rate 

SW1 SW2 SW3 

300 OFF OFF OFF 
1200 OFF OFF ON 

2400 OFF ON OFF 

4800 OFF ON ON 

9600 ON OFF OFF 

19200 ON OFF ON 

9600 ON ON OFF 
9600 ON ON ON 

Parity SW4 SW5 

N ON X 

O OFF ON 

E OFF OFF 
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Modbus 
RTU Option 
Card 
Network 
Address 
Settings 

VLT 
Parameter 
Settings 

The Modbus RTU option card has an address 
and termination 9-input dip switch. The Modbus 
network address for the VLT 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 ;- 
accordance with the table below. TI 

default input setting is for ADDRESS 1 al - 
termination ON. 

ON 

L! 6' 6 L! 
1 2 3 4 5 6 7 8 9 

OFF n 
LJ QN 

Address and Termination 

Address 
(Hex) 

SW1 
2 

0 
SVV2 

2 
1 

SVV3 
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 5000 and 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 Operating 
Instructions for details on selecting and 
changing parameter values, if necessary. 

VLT 5000 
Parameter 500, Address: 001 
Parameter 501, Baud Rate: 9600 baud 

VLT 6000 
Parameter 500, Protocol: FC protocol 
Parameter 501, Address: 001 
Parameter 502, Baud Rate: 9600 baud 
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11/lodbus 
RTU Option 
Card 
Environmental 
Requirements 

Environmental requirements for the Modbus 
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 

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

ADANGER 
VLT adjustable frequency drive 
contains dangerous voltages 
when connected to line voltage. 
After disconnecting from power 
line, wait at least 14 minutes for 
220 and 500 V units, for 550-600V 
units wait at least 30 minutes 
before touching any electrical 
components. 

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

ACAUTION 
Electronic components of VLT 
adjustable frequency drive and 
Modbus 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. 
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1. Access to 
Control 
Card 
Cassette 

2. Disconnect 
Control 
Card 
Cassette 

3. Remove 
Cassette 
and Ribbon 
Cables 

IP20 /NEMA 1 Drives: 
Remove Local Control Panel (LCP) by 
pulling out from top of display (A) by hand. 
LCP connector on panel back will 
disconnect. 
Remove protective cover by gently prying 
with a screw driver at notch (B) and lift 
cover out of guide pin fittings. 

IP54/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 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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Secure 
ilodbus 

RTU Option 
Card 

5.Wire 
Modbus 
RTU Option 
Card 
Connector 
to` 'V LT 
"Trnninals 
r 1f 

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 provided (B). 

(B) 

NOTE 
Use 0.5 to 1.00mm2 Cable (18 to 
22 AWG). Torque terminals to 0.5- 
06 Nm (5 in -Ibs). Modbus RTU 
interface connector terminals 5 

and 6 are spares. 

Wire Modbus interface connector (24 V 
power) pin 1 to VLT terminal 12 0113. 
Wire Modbus interface connector (RTxD+) 
pin 2 to VLT terminal 69. 
Wire Modbus interface connector (com) 
pin 3 to VLT terminals 20 and 61. 
Wire Modbus interface connector (RTxD-) 
pin 4 to VLT terminal 68. 
Plug Modbus interface connector into 
bottom of Modbus option card. 

Pin 1 

24V in 

RTxD 

Corn 

RTxD' 

to terminal 12 or 13 

to terminal 69 (-) 

to terminals 20 and 61 

to terminal 68 (+) 

(spare) 

(spare) 

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

Connect control card cassette to hinge at 
top of drive. 
Connect ribbon cables. 
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7. Install 
Control Card 
Cassette 

8. Plug in 
Terminal 
Connector 

12 

Fasten control card cassette by alternately 
tightening two captive screws (A). 

Route control wires through clamp 
fasteners (B) and secure clamps with two 
screws. 
Connect control terminals (C) by firmly 
pressing them into connector receptacles. 

IP2O/NEMA 1 Drives 
Install LCP by sliding bottom into guide slots 
on cradle, then press into place ensuring that 
connector on back of LOP 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. 

(C) 

(B) 

1P54/NEMA 12 Drives 
Plug cable from LCP into connector on (A) 

main control card. 

-r) 

Connect Modbus signal wire (RTxD+) to 
pin 1 of RS-485 terminal block. 
Connect Modbus signal wire (Com) to pin 
2 of RS-485 terminal block. 
Connect Modbus signal wire (RTxD-) to pin 
3 of RS-485 terminal block. 
Plug RS-485 terminal block into connector 
at right side of Modbus option card. 

IP54/NEMA 12 Drives 
Close front cover panel and fasten with 
captive screws. 

RTxD' (-) 

Corn 

RTxD (+) 

Pin 1 

RS-485 Connector 
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Status LEDs 

)ption Card 
3perability 
Loop Back 
Test 

The Modbus RTU option card has two LEDs. 
One LED is used as a status for Modbus 
communications and the other as a status for 
VLT 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 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 LED) or receiving data (Modbus 
LED) 
Flashing Red (1 Hz): Communications time 
out 
Solid Red: Major fault, communications 
halted 

VLT 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 8-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 for 220 and 500 V units 
and 30 minutes for 550 -600 V units 
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 
RS-485 connector. 

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

6-Pin Connector RS-485 Connector 

Pin 2 

Pin 3 
Pin 4 

to 
to 
to 

Apply power to the unit. 

Pin 3 

Pin 2 

Pin 1 

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 and red if the test fails. 

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

Loop Back Test Switch Positions 
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Remote 
Terminal 
Unit 

Modbus 
Message 
Structure 

Modbus 
Message 
Structure 
(continued) 

14 

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

Coding System: 

Bits Per Byte: 

message contains two 4-bit hexadecim^i 
characters. The format for each byte is shoe 
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 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 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 mu 
include one attribute only. 

A typical message frame is shown below. 

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

Typical Modbus Message Structure 

Start/Stop Field 
MU5dyt5 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 
Viessage 
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. 

VLT is a registered Danfoss trade mark MG.10.P2.22 

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,Ex (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 006IBha (107 decimal). 

15 
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Translation 
from 
Modbus 
RTU 
Protocol to 
FC Protocol 

Refer to Serial Communication for FC Protocol 
in the VLT Operating Instructions for details on 
the Danfoss FC protocol used for Modbus serial 

communication within the VLT 5000NLT 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)DE0 . 

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,Ex). IND must be 
cleared by the Modbus master after reading/ 
writing text. 

PWERGODWEL ow 
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. 

PCD/PCD2 
PCD contains the process word block. 1-[ 

parameter value block consists of 2 words 
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 option card to the drive. The PCD 
coils are updated on response messages from 
the drive to the Modbus 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 reque: 
for a parameter is for less characters than tl 

parameter stores, the response is truncated. 

PCD, PCD2 
Control packet 
(master -> slave) 

Control word 
(Coils 1 - 16)DEc 

Reference value 
(Coils 17 - 32)DEc 

Reply packet 
(slave -> master) 

Status word 
(Coils 33 - 48)DEC 

Given output frequenc 
(Coils 49 - 64)DE 

PCD Mapping 
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rC Protocol 
ontrol 

Word Bit 
Descriptions 

Control Word Bit Descriptions 

Bit Setting 0 
I 

00 0 Preset Ref. LSB 
01 0 Preset Ref. MSB 

02 1 DC Brake no DC Brake 
03 0 Coast Sto no Coast Stop 
04 1 "Quick" Stop no "Quick" Sto 
05 1 Freeze Freq. no Freeze Freq. 
06 0 Ramp Stop Start 
07 0 no Reset Reset 
08 0 no Jo Jog 
09 0 no function 
10 1 Data Not Valid Data Valid 
11 0 Relay 1 OFF Relay 1 ON 

12 0 Relay 2 OFF Relay 2 ON 

13 0 Setup LSB 
14 0 Setup MSB 

15 0 no Reversing I Reversing 

Conversion Conversion 

Factor 

Memory 
Mapping 

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

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

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

Index Factor 

74 3.6 
2 100.0 
1 10.0 
0 1.0 

-1 0.1 

-2 0.01 
-3 0.001 
-4 0.0001 

Parameter Values 

Standard Data Types 
Standard data types are int16, int32, uint8, 
uintl6 and uint32. They are stored as 4x 
registers (40001 - 4FFFF). The parameters are 

read using function 03HEx "Read Holding 
Registers." Parameters are written using 
function 6HEx "Preset Single Register" for 1 

register (16 bits), and function 10E16( "Preset 
Multiple Registers" for 2 registers (32 bits). 
Valid sizes to read are 1 register (16 bits) and 
2 registers (32 bits). 

Nonstandard Data Types 
Nonstandard data types are text strings and 
are stored as 4x registers (40001 - 4FFFF). 
The parameters are read using function 03HE, 

"Read Holding Registers" and written using 
function 1 OHEx "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 
0500HEx (write) prior to reading or writing a text 
string. 
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Memory 
Mapping 
(continued) 

Memory 
Mapping 
(continued) 

18 

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 (slay -> master) 
65 Write memory storage type bit (used with AK), see PKE 
66 - 128 Reserved 

VLT 5000 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 
I 
00190 

Parameter 001, Language 
- 

Parameter 019, Operating State at Power-up, Local Control 
00200 - 09999 Reserved 
01000 
1 
01310 

Parameter 100, Configuration 
1 

Parameter 131, Initial Voltage 
01320- 01999 Reserved 
02000 
i 
02340 

Parameter 200, Output Frequency Range/Direction 
i 

Parameter 234, Motor Phase Monitor 
02350 - 02999 Reserved 
03000 
1 
03460 

Parameter 300, Terminal 16, Digital Input 
1 

Parameter 346, Encoder Loss Function 
03470 - 03999 Reserved 
04000 
i 
04540 

Parameter 400, Brake Function 
1 

Parameter 454, Dead Time Compensation 
04550 - 04999 Reserved 
05000 i 
05410 

Parameter 500, Address 
1 

Parameter 541, Data Readout: Warning Word 2 
05420 - 05999 Reserved 
06000 
1 
06310 

Parameter 600, Operating Data: Operating Hours 
1 

Parameter 631, Nameplate: Communication Option Ordering No. 

06320 - 06999 Reserved 
07000 
1 
07090 

Parameter 700, Relay 6, Output Function 

Parameter 709, Relay 9, Off Delay 
07100 - 65536 Reserved 
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Nlemory 
/lapping 

(continued) 

VLT 6000 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 

00170 

Parameter 001, Language 

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 
i . 

Parameter 228, Warning: High Feedback 
02290 - 02999 Reserved 
03000 
1 
03280 

Parameter 300, Terminal 16 Digital Input 
i 

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

Parameter 400, Reset Function 
sl, 

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

Parameter 500, Protocol i 
Parameter 566, FLN Time Function 

05670 - 05999 Reserved 
06000 
1 
06310 

Parameter 600, Operating Data: Operating Hours 
i 

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

Parameter 700, Relay 6, Output Function i 
Parameter 711, Relay 9, Off Delay 

07120 - 65536 Reserved 
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Message EXAMPLE ONE: Start Motor, Run Speed 40% 

Translation 
Examples Modbus function OFHE, (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 
Addres 

Function Coil Addr HI Coil Addr LO # of Coils HI # 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 (1 -23) 

Force Data 
LO 

Coils (2 -31) 

Error Check 

04 99 19 [3711431 

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

Start Command: 0000010001111100 = 047CHEx (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] [70] [04] [99] [19] [37] [43] 

NOTE: Speed Command: 4000Ha = 100% speed 
40% of 4000HEx = 1999HEx (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 [54] (13] 

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

EXAMPLETWO: 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 

Addres 
Function Coil Addr HI Coil Addr LO # of Coils HI # of Coils LO Byte Count Force Data HI 

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

Byte 8 Byte 9 Byte 10 I Byte 11 

Force Data 
LO 

Coils (8-15) 

Force Data HI 
Coils (1 -23) 

Force Data 
LO 

Coils (2 -31) 

Error Check 

04 00 00 1891(191 

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

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

Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

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

Slave 
Address 

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

No. of Coils 
LO 

Error Check 

01 OF 00 00 00 20 

All values are in hexadecimal. 

EXAMPLE THREE: 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 
Slav 

Address 
Function Coil Addr HI Coil Addr LO # of Coils HI # of Coils LO Byte Count Force Data HI 

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

Byte B 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 Chec 

2C 00 00 

Modbus message string: 
[01] [OF] [00] [00] [00) [20] [041[20] [2C] [00] [00] [ ] 

Coast Command: 0010110000100000 = 2C2OHEx (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 FOUR: Write Parameter 104, 
Motor Frequency, with 60 Hz 
(Data Type 6 - UINT16) 
(Conversion factor = 0) 

Modbus Function 06Htex Preset Single Register 

Message sent to Modbus RTU option card from Modbus master 

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

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 04 OF 00 3C -- 

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

11..111,..10 

Parameter 104 = OF04H0( (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,a (reversed) 

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

Speed (60 Hz) = 3CHEy 

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 FIVE: Read Parameter 514, 
(Parameter 520 for VLT 5000) Motor 
Current= 3 Amps 
(Data Type 7 - UINT32) 
(Conversion Factor = -2) 

Modbus Function 03,a Read Holding Registers 

Mt ciyc 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 Chec 

01 03 14 13 00 02 -- 

Parameter 514 (5139) = 1413Ha 

Message sent to Modbus master from Modbus RTU option card 

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

Slave 
Address 

Function Byte Count Data HI 
(Reg 45140) 

Data LO 
(Reg 45140) 

Data HI 
(Reg 45141) 

Data LO 
(Reg 45141) 

Error Check 

01 03 04 00 00 01 2C 
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Message 
Translation 
Examples 
(continued) 

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

Write IND with "0500" to perform a text 
write. 

Modbus Function 06HEx 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 00 00 05 00 -- 

Message sent to Modbus master from Modbus 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 1 0,Ex Preset Multiple Registers 

Message sent to Modbus RTU option card from Modbus master 
B 0 B e l B e 2 B e 3 B e4 B -5 8 6 

Slave 
Address 

Function Start Addr HI Start Addr L No. of 
Re Isters HI 

No. of 
ReIsters LO 

Byte Count Data HI 
Re 414D2 

01 10 14 D1 00 05 OA 

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

(Reg 414D2) 
Data HI 

(Reg 414D3) 
Data HI 

(Reg 414D3) 
Data HI 

(Reg 414D4) 
Data HI 

(Reg 414D4) 
Data HI 

(Reg 414D5) 
Data HI 

(Reg 414D5) 
Data HI 

(Reg 414D6) 
32 33 34 35 36 37 38 39 

Byte 16 Byte 17 
Data HI Error Check 

(Reg 414D6) 
30 

Message sent to Modbus master from Modbus MU 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 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 lor;^ 
1. In addition, the drive places a unique coy 

into the data field of the response messag, 
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 th 
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 Errors 

Modbus 
Code 

(decimal) 
Meaning 

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

Modbus Errors 
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APPENDIX A 

Supported Appendix A describes the following functions 

Modbus 
Function 
Codes 

Read Coil 
Status 
(01HEO 

supported by the Modbus RTU option card. 

Read Coil Status (01Hax) 

Force Single Coil (05,a) 
Force Multiple Coils (OFF,a) 

Read Holding Registers (03,e,) 
Preset Single Register (06H0,) 

Preset Multiple Registers (10,,,,,) 

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

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

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

Field Name Example (HEX) 
Slave Address 01 

Function 01 

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

Response 
The coil status in the response message is 

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

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

Field Name Example (HEX) 
Slave Address 01 

Function 01 

Byte Count 02 
Data (Coils 8-1) 55 
Data (Coils 16-9) AA 
Error Check (CRC) - 
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Force 
Single Coil 
(O5HEX) 

26 

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,Ex (OFF) or FF 00,a (ON). 

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

Field Name Example (HEX) 
Slave Address 01 

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

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

Field Name Example (HEX) 
Slave Address 01 

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

Error Check (CRC) 

APPENDIX A 
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r=orce 
Vlultiple 
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 
(WHEx) 

28 

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) 
01 Slave Address 

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) - 
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'preset 
Single 
Register 
MHEx) 

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 03H in slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 06 
Register Address HI 00 
Register Address LO 01 

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

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

Field Name Example (HEX) 
Slave Address 01 

Function 06 
Register Address HI 00 
Register Address LO 01 

Preset Data HI 00 
Preset Data LO 03 
Error Check (CRC) -- 
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Preset 
Multiple 
Registers 
(10HEx) 

30 

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 AAHa and 
01 02,,a, 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) - 
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Of: 12 
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. 
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7.0 ITP PROCEDURE, TEST SHEETS & FACTORY ACCEPTANCE 
TEST 
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COIMION LOGIC Pty Ltd 
Specialist Electrical Contractors ITP and Procedure 
Subject: Inspection And Test Plan.VIOLA RD Switchboard 

construction 
Sheet: 1 

Of: 5 

Section 
I 

Page RevisiOn'No: 1 Date 25/11/04 Manual Issue No: 0 Date 5/10/04 

1. 

. 

.. 

3 

.-..- 

' 

. 

PURPOSE 

1.1 Description of methods and processes involved in the Manufacture, Testing and 
delivery of the Lytton Rd pump station switchboard including pre-commissioning of the 

- - system resulting in the production of an ITP. 

SCOPE 

2.1 Detailed design irittiides:the'sheet metal detailed deSign,'VPD cooling, Internal 
Power cabling sizes.. 

2.2 'Drafting including the sheet metal. 
2 3 Calculations include; airflow for VFD cdoling:utiliSingDanfoSS'formula, Component : 

. selection Using`NHP Type test Charts, Bar ii.ing,AS>30.0() Tables, Internal ' . 

Cable size calculations using AS30081ables1 
2.4 Manufacture including sheet metal cubicle's. 
2.5 Assembly including the wiring as detailed by BW Issued For Construction drawing 

package. . . , 

2.6 Workshop visual inspection and, pre testing of rtip wOrks. IneludiPg.POint-to-point 
- testing up to pre commissioning stage. 
2.7' Site including deliVery-and placing down of the boards. , 

2:8 . Final aeCeptance,w`itneSsteating. 
.. . - . ,- . 

. REFERENCES 

3.1.. All-Drawings.:as per specification supplied by Leighton Contractors:Package for the 
Australia Trade Coasr'prOject.:`13W30137-02/93" 

3..2 All Sheet Metal Design Drawings 'supplied by Common Logic 
3:6 Main Contractor's Mechanical Drawings and ITP. 
3.7 'Common Logic'ITPc:and Check Lists. . 

3.8: ,Sheettnetal inspection Cheek list -`11-142QT02 Sheet Metal Inspection" 0 :..fAT's "11-1420-01Wari;thop Tetting". 
- . 

. - 
. . 
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. .. 

COMMON LOGIC Pty Ltd . 

Specialist Electrical Contractors ITP and Procedure 
' Subject:, Inspection And Test Plan.VIOLA RD Switchboard 

construction 
Sheet: 2 

Of: :5 

Section 
1 

Paoe'Revision, No: I Date 25/1 1/04 - Manual Issue:No: .0 :Date. 540/04.. 

4. 

.. 

, . 

. 

... , - 

. 

. 

. 

, 
. 

DESCRIPTION . 

. 
. 

, . 

. 
: 4.1 The project consists-Lytton Rd pump station switchboard. 

. . 

4.2 ThosWitchboards will he tested in the workshop, LyttOn Rd boardWiltbothelitst to 
be tested and will require the complete PLC code to be finalised ai this point in time. 

4.2 The construction of the switchboards Will follow the process Of sheet metal, minor 
bar work then power cable works ihen electrical and control fit out. ,. . 

. 

PROCEDURE- , 
, 

., . 

. 

. 
..., 

. 

. , 

5.1 Sheetmetal for:comment-. 
One set of substantially,completed-drawings'forSerpentine Rd Switchboard will;be 
issued for cornment. We expect a quick turrkaroUnd ofthese:drawings-to,alloW the 
final drawings to be issued for construction approval. ' 

. 
. . 5.2 Single line diagram.. . 

- ., 
. 

, 

. A single line diagram,shovving, the calculated solutions will be issued to. Leighton. 
Contractors for approVal. Following approval of this drawing and rettmof.the "Per 
Comment': drawings, sheet metal design` ,v4, ill proceed. 

5.3 Sheet metal design and approVal. 
. 

The sheet metal ,Will be designed-based on the,selection of equipment as per thooffer, 
the SLD and the Leighton COntractors'specification and approvals. 
The,sheet metal 'drawings will show the-equip-merit listed on.the approved SLD isa 
controlling document., 

,5.4 Sheet metal construction. . 
., . 

Following approval to proceed zind any amendmerits.noteS thatk8d on the draWitigs 
that-may affect final approval, the sheet metal drawings will he issued for 
construction to the relative supplier. 

5.5 Purchasing. of Mat . erials - . . . 
. . 

1_,C will issue "Drawings for construction" and thesOwill show all SCOMPonetitsand 
labels and reference numbers, wire numbers, component label names, termination 
schedules, andan:y specialdetads required for of materials to proceed' 
It would be expected the contents of the is-sued SLD would be included in the issued 
drawings for construction. 

5.6 Sheet metal itisp,ecticin. 
During construction the sheet metal will he inspected, for compliance and all Other. 
aspects including-brackets, cut outs, supports and finish. -A metal inspectionhy LC, 

engineers will approve for completion anddispatch for crinstniction. 
5.7 Bus Bar installation. 

The bus bars and supports will be manufactured and installed as per the approved 
drawings. The marking ofjoints and system for testing and checking-will:be 

. , 
maintained throughout the process. 

5..8 Electrical construction. , - . 

The wiring will be carried out aCeordine. to 13W staridard&.as.issued.by LC, the isSued. 

. - - -------- 

, 

. . 

- -. - ---- 

. 

. . 
. 

vtoia.vi 
. _ 
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COMMON LOGIC Pty Ltd' 
Specialist Electrical Contractors ITP and Procedure 
Subject: Inspection And Test Plan.VIOLA RD Switchboard 

construction 
I Sheet: 3 

Of: 5 
Section 

1 

Page Revision No: 1 Date 25/11/04 Manual Issue No: 0 Date 5/10/04 

for construction drawings and any written directive received by Leighton Contractors 
regarding changes or variations to the issued drawings. 
Pre testing. ,5.9 
Prior to testing the requirements of the Common Logic. Pre-test test sheet will be 
fulfilled. This testing includes requirements detailed within the specification and 
includes point-to-point testing, insulation and resistance testing, and functional 
testing of mechanical devices. Leighton Contractors representative will inspect and 
confirm the process has been carried out and the board is ready for commissioning by 
BW staff. 

5.10 Commissioning will take place in the workshop if desired by Leighton's. Thus the 
software for the PLC and RTU should be completed and installed prior to delivery to 
site. 

5.11 Delivery to site 
Delivery to site will be via a specialised cranage contractor for all of the boards. 
Leighton Contractors will approve delivery is acceptable prior to dispatch. 

5.12 Installation of site cabling and positioning of switchboards. 
By Others. 

5.13 Site testing. 
All installed equipment will be tested as per the AS requirements and the 
requirements of the specification prior to the starting of commissioning tests. 
Manual pre-commissioning runs of the motors may be carried out by Leighton 
Contractors and Common Logic in conjunction with BW approval to do so. 

5.14 Site Commissioning 
All site commissioning will be carried out by BW staff. Common Logic and 
Leighton Contractors staff will assist with the operation of switches and the like 
however the operation of the PLC and plant is the responsibility of BW. 

5.15 Acceptance testing. 
The acceptance testing will be specified by BW and carried out by Leighton 
Contractors. 
Common Logic Staff will assist only in the acceptance testing. 

5.16 Signing off the hold point or inspectorate point. 
The relevant inspectorate shall initial and date in the inspectorate box on this ITP 
following each inspection. 

420103 io a P I I April, 2005 
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CONLVION" LOGIC Pty Ltd . 

Specialist Electrical Contractors . 
and Procedure 

Subject: Inspection And Test PlatiNIOLARDSwitchboard 
construction 

Sheet: 
Of: 

Section 
1 

. 

PageRe*ision No 1 Date 15/11/04 .140nPat:IssueNo: O. :Date 5/10104: 

INSPECTION ;AND TEST PLAN .:(..2UALITY-STANDARD AS 3902 

Design, Driaftihg and Cijiiiiiiision in g 

Client. , Le"f9titdo Qbntradibt Dociktierit140:._.O10.i.: 

Project Australia Trade:Ooest, y ApproV.ecibyaXerr 
Date. 5/,10104 Piiidictioh. NO:NA 

Component Desin-Drafting ,.endtomerii§siohing` COritredt:: Leigfiton%Ooriteector:i Ai.14 Trade:Coeit . -.. 

Unif:Atrsititehboards -. l' Corittact No,:01,11,2:;SA4008 . 

Lodatiiiii::Offide 

Q 

... 

:: :Operation 
bi)itedieri:tic , 

. Inspection: 
';qiiterii:. ' Criteria:. 

. -MethatWiir : 

frefereeide 

:.oceoi4.nce coto.o - ipskictoratti , : 

CL LC 
PL. 

B 

1 Original Functionality 
and ;Operational - 

Oesi n . 

:;Byvtssued.drawings. 
for i El 

Design n 

IsSue,by CL for . 

.,.Single 

.Line 

approval material 
. 

Specifica 
Motor sizes and actual 
loadings ` 

. 

:, 

- 

Me e tS., design intent and is 
fit for purpose, 

Design'ariddrafting Of. 
sheet metal OryWell 

Spec fication fitifor, 
:OurPcise.*:0050 . 

Size;.: .. .. :.: ' 

"Speciftation,"PhytiCal 
se:anii,:iiitenial: : 

s ace. and access. 

'Meets Specification, fit for 
purpose includes all 

:components of diaWings., 

i Design and: drafting of 
Sheet metal Wet Well 

SpeCificatiaii,'Fit;.*:ii 
purpose; 0Oarn, - 

.Size, " '7:, ..-*, . - 

Specification; Physical. 
slie.and:Mieinat '-'" 

,SPide`arididdeSS.. :. 

Meets specification fit fOr 
purpose includes all 
components of.draWingt. 

issue: of: purchasing 
list: 

Components as per 
:deSign:.ana.: " 
specification 

Specification,: 
di...a,,,,,ii.i6. . 

If.all temponents.Meet 
.6W,apPrOvaLHOld. 
purchaSing if not 
:approved. r . 

Issue Label-Liiting Label List as per 
design and 
sedific.etian 

'S,PeCific.ation:' 
drawings. : : 

' If all Labels rheet3W 
. 

.approyal;Den't Preduce, 
:.;:intilepproyed:,. : .- 

Lill 
:. Issue eo .. ,SPecifiCation:: AS;:SpecificatiOni ' Ciides,the,FAT meet the 

sPecified criterfa 

W ;Nv.:. Preconirn is idning- . Safety; 
spetifi'datii5,riaiid 
as APOr.oved 
Desi ri:. .., i 

. d:T Seeit sheets Ni."-,: - 

- 

HeS the test beert;carriect 
cut as written, Hold for 
delivery. 

SymbolS,AbbreOations; Definitions 

',Q Operational Activity A(... ; Verification . WI Work InstrUction 

SW Brisbane Water W ' WitneSi;POint QP Quality Procedure 

CL., COrnnion LOgic Pty Ltd: H Hold Point : .RC Release Certificate 

I.CPL.Lieghton Contractor PL r+-eianufactor6 Inspection Hold Point ClientMust inspedi 

Witness Point - Notify Client of option to 
inspect item. 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors ITP and Procedure 
Subject: Inspection And Test Plan:VIOLA RD Switchboard 

construction 
Sheet: 5 

Of: 5 

Section 

1 

Page ReViSiOn NO: 1 Date 25/11/04 " Manual' Issue No.: 0: Date 5/10/04 

INSPECTION AND.TEST'PLAN -CIUALITY STANDARD AS-3902 

. 

Min:Of4ottire Mafol...CORtrol Cubicles . 

Client Leighton COntractorS 'Doeurfierit No qloi' 
PrOjfiet iNuStralia3raderCoast . I 'APPrOVed.bY:G:xort, 

.Date:'5/10/04 ::' 1,PrOduction'Nd:NA 

Component: Resign Drafting and CoMmissioning .Contract Leighton!.SContractors./ Au. Trade Coast: 

UnitAll MCC s Contract No.:C11.112SAciba.-.. 

LOcatioir.'iOhlte..:: 

Q}',,, 

No 
Operation. 

Characteristics; - ' . - ' 

: Inspection' 
' Criteria 

MethbdSiOr'' 
' reference:: 

::Acceptarice Criteria . Inspectorate. 

icL.' t..c 
PL - 

Bw 

- Sheet Metal 
ccetponont: :. 

Specification Visual 
. Check: coMpOnents, 

. 

Dimension check`, if 
required: - 

'Sheet metal ' " 
inspection inSPection form: 

Metal wonc,meetS`the . 

reOrequirements of the 
sPecification. ,4,4*` 

H 

2 . Equipment purchase *Correct Materiel, 
, 

Ratings'an&purpbse 
PurChating:list :arid 
drawingS. 

Phyticalcheck.that. 
materials supplied are . 

thosespecified or'offered;;: 
,6 

tam 111 

Panel LAS,90 = 

Paint acceptable': : 

Layoufacceptable. . 

.COrrect,Cablesize 
"and installation 
methOd ' 

DreWin6Sande':' " 
:!aCceplable-praCtiCe: '-: 

;Fit: far purpose*. nEr. 
4 

.'pOiner wiring 1 = Specification and =; ' drawings 
; Fit:ferpUrpose and meets: 

T specification A 

5 Control cabling' Cerrect cable. tie- 
and installation 
method 

:506f:catkin and... 
,drawingS. 

... 
Fit for purpose and meets , 

:.tpecifiCation 
1 

e 

6 : BUS Bars* , -.Correct:size. ; 

spacing. 'etiPPorts. 
:ccinnettient,ett 

.-Specifcetiert,;SLD,-;:; ' 

,BeteelciflatiOns'1:Type 
test.. 

Compare actualle. -* 

'reference documents: 

7 ";Lahelling * Correcflabelling, 
, 

colour; codes lugs 
and installation =, 

Me thodS 

Label, draWirigwid,list.: 
. icOmparOlci label list.. 

- 

V 
l',4" 

-.9" - 

h. 
Vi 

8 ,Point,topeint-Checks , Check al l cabling fo r 
'correcti.nstallaton 

Tick,bo i'againtt e aC h 

wire;that .s.cheCked, 
EVei Wir e has been 
checked 

A. 
1' 

9 Commissioning 
:Checks : : .* 

-Check par 
,resistance,,,POWer 
up circuits: 

COmpletelhe'lett:., 
..sfieet. 

,AllIjowercircuitt to be ' 

:.Madklive,ariciteSted: - - 

Allow 8W to complete 
teSting,and ditPatch when . 

approved for dispatch .- 

X -, 

Symbols. Abbrevietions,"Definihons 

0: ,Operationat,Actiyity- ,. , V VerifiCation WI Work Inttruttion 

BW Brisbane Water W Witness Point OP Quality Procedure 

CL Comihon Logic NS/Ltd. H Hold Point 'RC I Release:COW:date 

LCPL Lieglitori Contractor PL X MantifactUre Inspection Hold point Client Must inspect 

Witness Point - :Notify Client of option to 
inspect item. 
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T 

COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Factory Acceptance Tests 

Subject: FAT for Viola Place [ Sheet: 11 

Of: 11 

Section 

Page Revision No: 0 Date: 18/03/05 Manual Issue No: 0 Date: 18/03/05 ____ 

1.0 FACTORY ACCEPTANCE TEST.............. 

1.1 INTRODUCTION 2 

1.2 PRODUCTION UNIT INFORMATION 2 

1.3 SAFETY PRECAUTIONS 2 

2.0 ELECTRICAL EARTHING SYSTEM --......-....._ _......____ -..3 
2.1 ELECTRICAL CONTINUITY AND RESISTANCE OF EARTHING SYSTEM 3 

2.2 CONTINUITY TEST SHEET 3 

3.0 INSULATION RESISTANCE/ HIGH POT TEST...... .....------------ - ... -.4 
3.1 INSULATION RESISTANCE TEST 4 

3.2 LOW VOLTAGE SWITCHBOARDS INSULATION TEST 4 

4.0 GENERAL WIRING AND VISUAL INSPECTION................. ............ ..---.-.-- 
4.1 GENERAL WIRING AND VISUAL INSPECTION 5 

4.2 SWITCHGEAR VISUAL CHECKLIST 5 

4.3 TERMINAL VISUAL CHECKLIST 7 

A.4 RELAY VISUAL CHECKLIST 8 

4.5 CONTACTOR VISUAL CHECKLIST 8 

5.0 CONTINUITY TEST ......................... ..-..........._ ..... _ .... _-________.... ...... _._.-.-...-.... ........... - ...... -..9 
5. I CONTINUITY TEST 9 

5.2 POWER CABLE AND BAR TEST 10 

6.0 COMPONENT OPERATIONAL TEST .... .......... ------.---------- -- ................ -......---10 

6.1 COMPONENT OPERATION TEST 10 

6.2 AC CONTROL SYSTEMS 10 

6.3 DC CONTROL SYSTEMS 11 

6.4 MOTOR PROTECTION AND OPERATION 1 I 

6.5 MISCELLANEOUS OPERATIONAL TESTS 1 1 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 

Authorised By: 

.11142QT_03_ -- 18 March, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors. Factory Acceptance Tests 

Subject: FAT for Viola Place Sheet: 2 

Of 11. 

Section 

Page Revision No: 0 Date: 18/03/05 Manual Issue No 0 Date: 18/03/05 

1.0 FACTORY ACCEPTANCE TEST 

1.1, IntroduCtion 
CoMpletei-EVERY bbx below; ifiteingjarendt applicable indicate' by a N/A: in the check box, any commentscan be 
CoMPleted:at the end of the checklist: 

This Commissioning list is to be completed' by theperSon/S-V.tidarer,Underfaking,the commissioning and testing of; 
lthe-Switchboarrt queStion, The commissioning listiS:cleSigned3toCheekthe:fundainental wiring Of-the switchboard 
Scope: :.: This. Commissioning liSt-is,degigne4,tO;:teSt.the;operation-.Of the MSB and Coritras:Only: Building Wiring is 
subject tO test by building services qualified.petsoniel. 

Legend 'Of Symbols 
Q. ,Check Box, 0 Setting to'berdeofeled, 

Production Unit infOrination 1. 

Job Nu inber I Job- DeicriptiOn 
Name ionature Date 

Testing Officer -GYZA,41-1,' S- 1'<-.E- 
witness 

Safety precautions 
Outlined ;below, are some common safety ProceizInfeS,and-Fit$i Aid InStruntion. 

NeYer.test live boards'alone. Always inforril otheit1.6r.Your aCtions-jand!inientiOnse-:: 
:2) ISolatemains REMOVE TEST -PLUG:andlcicat&e.lbse'ta=teSting area :Oder "your control. 
3) isOiate,`: .e switchboard main switch andlall,circuitbreakersan fuses,to, completely remove all possibility..of 

switching a i iye conductor when not del iberately required.:... I . 

4). Tag all Distribution as:.P0 MOT OPETWE.reiiiovitia only after,tested and safe:. 
Insure NO LIVE WIRES areenOsect'at.:4ny time and :a:CLEARTESTING AREA and-eitape route at alliimeS, 

.6) PROTECTIVE CLOTHING and-:eYeWeir should be worn at all times.. . 

Test Cathed out by 

Test witnessed by. 

AuthoriSed By: 

Signed... 

Date... 

Date... 

J1-1420T03 18 March, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Factory Acceptance Tests 

Subject: FAT for Viola Place Sheet: 3 

Of: 11 

, 
ection 

Page Revision No: 0 Dater 18/03/05 Manual Issue No 0 Date: 18/03/05 

2.0 ELECTRICAL EARTHING SYSTEM 

2.1 Electrical continuity and resistance . of earthing system 
Maximum resistance of the Earthing system within the switchboard: is 0.5 ohms (AS/NZS 

3000:2000) 
Test resistance of the Eli-thing system --- 5-7....C.t., . ohrns 

2.2 Continuity Test Sheet 
ITEM DETAIL FRONT COMPARTMENT DESIGNATION AND 

TEST RESULT 
1 2 '3 4 ' 5 I 6 7 1 

1 All Earth'S wired,and continuous 1 L.7 .....-: -- . .--- ---- 

2 All metal work earthed where 
,-- 

... . ,-- .--- ..-- 

3 Isolate:Individual Earth Systetns . 

and:check continuity. 
4 Test resistance ,of Earthing 

'system to compartment Answer in 
. Ohms 

' 

..4.."..4., '''..3--st, 

ITEM DETAIL REAR COMPARTMENT DESIGNATION AND TEST : 

RESULT 
8, 9 10 11 12 13 

1 All Earth's,wired and _continuous ,I --- -- ---!' -r--- "7 ' ! 

2 All metal work earthed where 
, required 

...- 
, 

, -. .-- 

3 ISolate IndiNiidual Earth Systems 
and check continuity. ....- - -- 

4 1 TeSt resistance of Earthing 
1 system to compartment 'Answer in e--' ,C-3":- 

Ohms 
, 

-- 
Test Carried out bY..-- ----'.'-.-- c.:i '-=''-'.'- Signed..., z ---`--- Date.: i 7.-) '.. '' 

Test-witnessed.by. . . ... .. Signed... Date.., 

Authorised By 

. J1-142(21Q3__ 1 8.Nlarch, 2005 - 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Factory Acceptance Tests 

Subject: FAT for Viola Place Sheet: 4 Section 

Of: 11 

Page R6rision No:. 0 Date: 18/03/05 Manual Issue No: 0 Date: 18/03/05 

3.0 -INSULATION RESISTANCE/ HIGKPOT TEST 

3.1. Insulation RetistanceTett 
Insulation of Whole or part,Of an installation must be a minimum of 1 Meg/ohm 
(AS/$8,3000:2600) 
[11. Insulation test conductedOn all internal circuits (Refer test over page) 
El Insulation test conducted.on ali:buSbar (Refer test over page) 

All Switches; IidlatOrS'andC13'S are in the off position 
Surge DiVerterDiSconnected 
ReMoveMEgtINK befOre insulation 

' 

test 
AllieleetrOnic equipnient'snsceptible to hikholtage'claMageto be_ 

3.2' Switdhbpardt Intulation Test 
MEGGAR VOLTAGE c,c-b VOLTS 
LNISTRUMENT DETAILS 

join Red;, it6:&Blue'Phases drid 
Neutral, test: tO::Earth 

gd Phaset0Wite,Slue,8i, N 
.1Arhite:PliasetqRecl, Blue and.N 
BlUePhaSeto;Re4, White 8i N 

.1.N to Red, White :& Blue 

9 ONZI- 

- Cc ,. > ' ' o' /1;1 

. 

Test Carried-out by Is),L, ^-; '""" 

Test witnessed by 

Authorised By: 

Date... 

Date... / VVc 

JH42QT03 18 March, 2005 - 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Factory Acceptance Tests 

Subject: FAT for Viola Place Sheet: 5 

Of: 11 

Section 

Page Revision No: 0 Date: .18/03/05 Manual Issue No: 0 Date: 18/03/05 

4.0 GENERAL :WIRING. AND VISUAL INSPECTION 

4.1 GenOral and wsual InSpedtiOn 

Electrical Construction CoverSheet DWG No. Completed'and correct.. 

4.2 ..Siniitchgearltival Checklist 
Carry out vistial.and'inechanical ctiecks.to:SWitellgear: 

ITEM 

NO: 

FRONT COMPARTMENT DESIGNATION 

MairrSviit6h:totalljriSblateS SWBO. 

Cables tight; an:cf correct phase, 
rotation. 
Main Si yvilp COrredt Ratin64l.abel 

Main BiNitch.fuse.in -place 1-narked 
correctly 

ATS is operational 

Surge:diverter,ipplace; earth:neutral .- 

wired earre41y: 

ITEM 

NO: 

REAR COMPARTMENT DESIGNATION 

11' 12. 13 

Main SWital totaliyisblateS DB: 

Cablestgl'At anbtoorrect,phase 
rotation. 
Main,Switet.1:COrrect Ratirid114abe1,.. 

MainSWitetOOSejn place:fliarked_ 
obrrect4/, 

Test Carried out by (5-11-`--bA,N- 

Test witnessed by 

Authorised By: 

Signed: Date 

Signed... Date... 

J H42QT03 __-I8 March,-=2005- 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors 

Subject: FAT for Viola Place 

Factory Acceptance Tests 
Sheet: 6 

Of: 11_ 

Section 

Page Revision No: 0 Date: 18/0105 Manual Issue No: 0 Date: 18/03/05 

ITEM DETAIL ' FRONTCOMPARTMENT DESIGNATION AND TEST 
RESULT 

2 4 7 
correct size; deSignation, 

correct.all connections tight. 
All Cllswitches mechanically' 
Operate correctly 
')!Nil..,,itiCtimin.0erriiina160r.riltiersjaS.. 
perdraWipOs_ 
All Wires nurnbered as'per, 
.drawings (random inspection) 
Cable Colours and size cdrrect16 
poV.er,sheet.and specification 
Nire,nOrribering rnethdd correct to 
cover sheet arid^speCifitatiOn 
:Pables11dorned and bLiStied 
Correctly tb all:ComPartments as 
per cover sbeetand specification 

ITEM DETAIL. REAR COMPARTMENT DESIGNATIONAND TEST 
RESULT ' 

12 I 13 10 .11 

All:CB torreCtsize, designation. = 

correcVall.connectionstght.::: 
All CB sWitahes-,ineChanicalrj./...11, 
oPerate 'correctly; 
All ihdorning:terminatnurriberS 4 
per' drawing's.. 
All numbered as per 
drawings (random inspection) 
Cable coloursTand.sizecortectlok 
COreitieet:abci specification 
Wire numbering method correct, to 
`cover sheet .antr:speCifidaibri, 
cableSjobehed.andsbOShed, 
correctlylo;:all-COrnpartments:aS,: 
per, cover sheet and speCification' 

Test Carried out by c--,Lkii..t.7ci Signed.. 

Test witnessed by.,...... 

Authorised:By: 

Date: /61.:?/C 

Signed... Date... 

JH42QT03 18 March, 2005 _ 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors 

Subject: FAT for Viola Place 

Factory Acceptance Tests 
Sheet: 7 

Of 11 

Section 

Page Revision No: 0 Date: 18/03/05 :Manual Issue No: 0 Date 18/03/05 

4.3 Terthihalltisual Checklist 
Carry out: visual and mechanical checks on Site terminals 

ITEM DETAIL 

All TerMinal$:tight (RandOrrily 
check .) . 

All Voltage:tyPe$:sePacatedbj 
segregation'plate (Check 
Cbrreet current tatingS,forcable 
as,per DWG. (Check all) 
SOCUriiiby Eod:ClaritsfCheCk 
All) 
Labelled, c'oftettly as per draievinbs 
and contractspecification 
Easily accessible: 
Field connePtiOn Terminals-are 
correct type as per contract, 
sPeci:ficatidril 
Hi§hVoltae Terminal ShroUded 

FRONT COMPARTMENT DESIGNATION AND 
TEST RESULT 

5 6 7 

"". 

ITEM DETAIL-: REAR COMPARTMENT DESIGNATION'AND TEST 
RESULT 

Ail Terminals, tight.( Randomly 
:check., )- 

10:". 1 '12 13 

All Voltae,ljtpe'separated by 
:segregatiorrolate(CheCk Alli 
Coireot.current:ratin0for cable, 
as per:DVVG:.(Check all) 
Secure 
All) 

by End Clarnps (Check 

Labelled cOrrectlyas par;drawings_ 
anclontractspeci ica on 
'EasilY:acceS'sible. 
,FielCICOnneCtiori -Term irialare 
correct tijpea-per contract 
specification 

, 0 

High Voltage Terminal Shrouded 

Test -Carried out by 

Test witnessed by 

Authorised By: 

Signed... ------ 

Sighed:. ; Date... 

J.1142_QTP3_ 
18 March; 2006- 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 720 of 729



- 

SP299 Viola Pl Eagle Farm SPS Australia Trade Coast Sewer Project Volume 2.1 OM Manual

Q-Pulse Id TMS1139 Active 10/12/2014 Page 721 of 729



COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors 

Subject: FAT for Viola Place 

Factory Acceptance Tests 
Sheet: 8 

Of: II 
Section 

Page'Revision No 0 Date: .18%03/05 Manual Issue No 0 Date; 18/03/05 

4.4 Relay Visual Checklist 
Carry out visual and mechanical checks,on Relays 

ITEM- 
NO 

DETAIL FRONT COMPARTMENT DESIGNATION 
1 2 

-.All'AGRELAYS have correct: relajf"bae 
types (Octal, etc) - - 

2 All,DC:RELAYStypes have.correct. 
Relay Base'tYpes (Flat Pin): . 

' RelaySAabellecl-correctly as Per Drns 
All irelay,Coils correct-Voltage-rating a 
per draWings 240, 24, AC, ...D6 

5 Dies relay require Diode COrrect vOltage. 
(240VAC, '24VOC.) Check pOlaritysoi ' 

Wiring 
--- 

Are all terminals tight 

ITEM 
NO: 

DETAIL REAR COMPARTMENT DESIGNATION 
9 10 11 12 13 

All.AC, RELAYS have correctreleybase: 
tjfpeS! C6i;' 
Nipc'RELAys types haVe:orrect., 
Relay;BaSe.tyPeS(Flat Pin) 

3' RelaVs labellecrcorrectlyaS per Drns- 
All. rel4'cOilS.'0,O-rteetN'fOlt#ge:,rating as, 
per drawings,240, 24, -AC,. DC 
DOes'..re160.eOuire Diodel..COrrept,Voltage,.; 
(2407AC, z4y0e) CheCk.'pOiarity,of 
Wiring'. " 
Are tertriinal&tight 

4.5 COntactor 
Carryout visual; and mechanical checks on Contactors --> 

ITEM 
NO: 

DETAIL REARCOMPARTMENT DESIGNATION 
12 

Labelled correctly as..perdraWing8 
2 correct Coil-Rating '(240VaC.; 50f-lz, 110,1. 

604i) 
Terrriinal&rtieehanitallS/sOUnd 
Fitted4ith'cOt'reCt AUxiliary Contact2(NC; 
NO. 
Cable tighfinTerrninalS.(IriCerning,. 
Outgoing) , 

Test Carried out by 

Test witnessed by 

Authorised By: 

Signed... 

Signed._ 

Date.: 

Date... 

, 

.11142QT03_ .1,8 March, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Factory Acceptance Tests 

Subject: FAT for Viola Place Sheet: 9 

Of: 11 

Section 

Page Revision No: 0 Date: 18/03/05 Manual Issue No: 0 Date: 18/03/05 

TEST' 

5.1 .Continuity Test 
[1] Wiring of circuits and connections are correct to constructed wiring schematics. 

Random Continuity Test dSingbuz*er. 
Visual criecic of all wiring 

-> Open all Circuit breakers and remove all fuse links 
-> Test eath cubicle in turn with corresponding drawings 
--> Continue to carry out visual and drawing checks- (ie-wirpnurribers, etc) 
-> Bnde Conti-61 points to P14c1cnperation if possible. 

ITEM. 

NO: 

Dfawing 
NUmber/ 
'S'eCtion- 

COMPARTMENT DESIGNATION. 

4. 5 6 7 8. 9 ' 

vz 
.. . 

9 - 

10 
11. 

: 12 
13 
14 
15 
16 

::-7"°. 

. 

VT 

20 

Test Carried outby - 

Test witnessed:by 

Authorised By: 

- Date... 

Signed... Date. 

J1442QT03 - 18 March, 2005 - 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors 

Subject: FAT for Viola Place 

Factory Acceptance Tests 
eet: 10 

Of: 11_ 

Section 

Page. IlevisioriNo: '0 Date: 1,8/03/05 Manual Issue No: 0. Date: 18/03/05 

POWER CABLE.AND BAR Tet 
Checkiñg of all bus bat joints for connection. 
Visual Check of Bus bars. 

----> :(:dririectteStjtmit across each joint iri.the titS.bat'sy8tein. 

ITEM 

NO: 

Piawing 
Nurnber/ 
:Section : 

CPMPARTMENT DESIGNATION 

3 9 
1 B . 

I. 

2 lvlotork.2 CI3 
3 M11-C.ONT 

tv.12'CoNT'' 
5- Main switch 

Generator' 
scvitCh 

V 
7 ..'125:Arn0 

Takeoff 

6.0 COMPONENT OPERATIONAL TEST 

6.1 Component Operation Test 
EV" 'Cbtredegfieratioh and Voltages 

All set points and parameters set to test values if 

6.2 AC Control sy.terri 
Open all circuit breakers and remove 411 fuse ;.links, 

7-> Test each 'Cubicle individually, replacing fuses and closing circuit breakers in-turn. 
AFTER VOLTAGE APPLIED 
-4 APP1r,rnajins.Sopply 

CatrY:out-vOltage and operational check (it's*itch:OperatiOn ,etc) 
--> Bridge control points to check operation 

ITEM ::: 
.: NO 

DETAIL 
: 

..- ' 

' COMPARTMENT DESIGNATION 
1. . 2 : .3 12 

1 : .. Mains Incoming Voltage Measured OK 
2. All Cas,are turned off and isolate Crts 
.3 Phase Fail operates correctly 
4 Phase Fail Hysteresis time setting sec ' 

I 
- 

Test Carried: out by 

Test witnessed by 

Authorised By: 

Signed.. 

'Signed... 

Date... 

Date... 

JFIVQT03 18 March, 2005 - 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Factory Acceptance Tests 
_ Subject: FAT for Viola Place I Sheet: 111 

Of: 11 

Section 

Page-Revision-No: 0 Date: 18/03/05 Manual Issue No: 0-Date: 1-8/03/05 

6.3 DC control Systems 
--+ Carry out operational and voltage checks 

ITEM 
NO: 

DETAIL COMPARTMENT DESIGNATION 
12 13 

1 Check supply Voltage to Supply 
Transformer/Battery Charger 

2 All DC Fuses in place and correct size .../ _ 

6.4 Motor protection and Operation 
-- Carry out voltage, settings and Operational Checks 

ITEM 
NO 

DETAIL COMPARTMENT DESIGNATION 
6. 7 8 9 12 13 

1 
Confirm and label Overload Settings IV- 

2 
Confirm operation of Motor CB and 
contactors and E/Stop 

3 
Confirm operation of Auxiliary 
Contacts 

4 
Confirm auxiliary indication 

Confirm auxiliary relays and contacts ,...,-- ...,- 

6 
Confirm operation of Contacts 
(manual start, auto start) t/. V iV 

7 
Confirm auto and manual commands 

6.5 Miscellaneous Operational Tests 

--i. Carry out Voltage and Operational Checks of Miscellaneous Circuits 

ITEM 
NO 

DETAIL ITEMS 
TESTED 

COMPARTMENT DESIGNATION 

Generator connections 
Generator phase fail ../r. 
Cathodic protection 

Hose Test for water ingress when fans 
running .k.7 
All drawings marked up as built/tested eV 2-7),I-J . 

Test Carried out by --froclygr- te-Z-rv-.---, Signed...A-- Date... i 6 .1 (:).±.-- N 

Test witnessed by . Signed... Date... 

Authorised By: 

.11-142(1TA1 18 March, 2005 
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