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1 FOREWORD

This manual relates specifically to the Luggage Point Water Reclamation Plant Grit Dredgers
supplied by HMA Techniplan Pty Ltd.

The instructions contained herein are the most important points on the operation & maintenance,
necessary to ensure safe & efficient use of the equipment fitted. The operator must be familiar
with the individual functions of the units and must fully understand these instructions for the
prevention of accidents and to ensure components associated with the equipment remains
undamaged.

If in doubt read the manual first.

Components damaged by faulty operation and/or inadequate maintenance, render all warranties
null and void.

NOTE: All service beyond general maintenance, such as lubrication etc., should be carried
out by well trained personnel, or returned to the place of manufacture.
HMA Techniplan Pty. Ltd. reserve the right to carry out changes to specifications and/or
maintenance procedures at its sole discretion as deemed necessary, without notice.

COPYRIGHT
Copyright subsists with this manual and its associated volumes. Such copyrights remain
the property of Techniplan Pty. Ltd. The contents of this manual and its associated
volumes including all illustrations and photographs must not be copied, reproduced or
transmitted by electronic means without prior written permission from HMA Techniplan
Pty. Ltd. Permission for commercial use of illustrations & photographs is conditional and
subject to payment of a royalty to HMA Techniplan Pty. Ltd.
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2 SAFETY AND PRECAUTIONS
The safety instructions contained in this manual are basic guidelines and are to be considered as
minimum provisions.

The user shall obtain additional information from other sources, including the latest editions of any
Australian Standards, Federal and State Legislation including the applicable Workplace Health
and Safety Act and Regulations, and any safety requirements which apply at the place of work.

Before you undertake any work or activity involving this equipment ensure you have appropriate
Personal Protective Equipment in place and have considered all aspects of the work you are
about to undertake.

Only qualified and authorised persons familiar with the construction and operation of electrical and
mechanical equipment should perform work described in this manual.

2.1 DANGEROUS PROCEDURES
In addition to other procedures described in this manual as dangerous, user personnel must
adhere to the following warnings:

Danger!
High Voltage. Never work on grit dredger drive motor without correct
isolation. All work to be performed by suitably qualified persons.

Warning!
Never perform maintenance on grit dredger without the correct isolation to
ensure that drive motor cannot start without notice.
Never remove guarding on grit dredger without the correct isolation to ensure
that drive motor cannot start without notice.

2.2 SAFETY ICONS
Throughout this manual the following symbols are used to indicate a hazard relating to a
recommended practice. Follow any recommended practice instructions precisely.

The wording “Danger”, “Warning” and “Caution” used in this manual indicate the degree of hazard
that may be encountered by the user. These words are further defined as:

DANGER :
Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury.

WARNING :
Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury.

CAUTION :
Indicates a potentially hazardous situation which, if not avoided may result in minor or
moderate injury.
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SYMBOL WORDING DEFINITION HAZARD TO CONSEQUENCES

DANGER !
Imminent risk
of fatal or
crippling
injuries

Persons
Fatal or crippling
injuries likely to result
from any exposure

WARNING !
Risk of fatal or
crippling
injuries

Persons Fatal or crippling
injuries possible

CAUTION !
Possibility
of a harmful
situation

Persons Minor or slight injuries
possible

ATTENTION !
Possibility
of a harmful
situation

Property
and/or the

Environment

Damage possible to
the product or the
Environment

INFORMATION !
Application
Hints and other
useful
Information

Nil Nil

2.3 WARNINGS

2.3.1 Personal Safety
Before commencing any installation or maintenance of servicing tasks, observe all tag-out
procedures and Q.U.U. safety protocol.
A work method statement and job safety analysis should be performed before work
commences.
Wear protective clothing; have no loose or flapping pieces; keep arms covered.
Wear safety glasses and safety shoes.
Wear safety helmet.
Keep hands clean; use protective gloves whenever possible.
Observe location of fire extinguishers and fire exists.
Use suitable tools and equipment for the specific task.

2.3.2 Safety with Electrical Systems
Control system for the grit dredger is 24 V DC. The power system for the drive is 3 phase,
415 V 50 Hz.

WARNING!

THESE VOLTAGES CAN CAUSE DEATH. NEVER WORK ON A CIRCUIT
WITHOUT THE APPROPRIATE TAG-OUTS AND SAFETY EQUIPMENT.

2.3.3 Instructions, Notices, Labels and First Aid Equipment
A notice giving instructions for the treatment of persons suffering from injury should be
affixed in a prominent position in all locations where maintenance is carried out.
Suitable first aid equipment should be available for the treatment of personnel.
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The address and telephone number of the nearest ambulance, first aid centre or hospital
should be prominently displayed. (refer to the notice at the end of this section)
It is recommended that all maintenance personnel be trained in the rescue of people and
the application of resuscitation techniques.

2.3.4 Earthing Equipment
Earthing is an essential safeguard for personnel carrying out work on electrical equipment
and suitable earthing equipment shall be available.
Earthing equipment should be of an approved type and have current carrying capacity to
suit the fault level of the installation.
The integrity of the earth system should be proved before use and the system should be
tested at regular intervals.

2.3.5 Lighting
Adequate lighting either fixed or portable or a combination of both should be provided to
ensure safe access and working conditions for all personnel.
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3 GENERAL DESCRIPTION

3.1 SUPPLY AND GENERAL DESCRIPTION
Two (2) grit dredgers have been supplied.

The grit dredger is installed on rails with an aerated water pit below. There are walkways either
side which enable the assembled grit dredger to be accessed at any position during its travel for
maintenance operations.

Figure 1: Components of grit dredger 1

(1) Hydrocyclone
(2) Helical Geared Motor Drive
(3) Pump
(4) Switchboard
(5) Hydrocyclone / Hopper support
(6) Travelling hopper
(7) Travelling hopper discharge pipe
(8) Hopper knife gate valve
(9) Travelling gantry steelwork
(10) Fixed platform structure
(11) Ladder
(12) Level Switch
(13) Spirac Chute

(14) Spirac - Spirotainer
(15) Spricac Chute Pipe
(16) Pump Suction pipe
(17) Pump Discharge Pipe
(18) Cyclone Return Pipe
(19) Hopper Overflow Pipe
(20) Gantry Wheel Units
(21) Upper Pipe Support
(22) Deck Pipe Support
(23) Pipe saddle Clamp DN150
(24) U-Bolt DN80
(25) Cable Support Post

Refer to drawing 486/5/5-0119-001 & 486/5/5-0119-002 for a more complete layout and general
arrangement of the grit dredgers.

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 10 of 507



LUGGAGE POINT W.R.P.
GRIT DREDGER No 1

VOL 1: OPERATING MANUAL

MAN-LUG-2261-01 Pg 11
ISSUED: 25/06/11

REV 0 A. Mangan

3.2 GRIT DREDGER FRAME
The grit dredger is supported on a common support structure with four (4) wheel blocks. In its
normal operating position, the grit dredger rests on flanged wheels located within the wheel blocks.

Figure 2: Grit Dredger gantry & Wheel Block Supports

All the structural components and mechanical equipment that make up the grit dredger are bolted to
this structure. This includes handrails, guards, pump, hydrocyclone, pipework, ladders, platforms
and hopper.

The design of the frame does not allow the grit dredger to be transported as a complete assembled
unit. The upper hydrocyclone support structure, pipework, travelling hopper and ladders are all
required to be removed for cradling of the slings around the grit dredger for lifting and transporting.

Front Wheel Block Rear Wheel Block
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3.3 TRAVELLING HOPPER
The travelling hopper (Item 6 in Figure 1) is fabricated from mild steel and comes separated from
the grit dredger gantry frame. The inside contains a bell mouth for overflow functions as well as a
bracket for the location of the overflow sensor.

3.4 HYDROCYCLONE / HYDROCYCLONE UPPER SUPPORT ASSEMBLY
The hydrocyclone / hydrocyclone upper support assembly comes separated from the grit dredger
gantry frame. The hydrocyclone upper support assembly supports the hydrocyclone (Item 1 in figure
1), a support walkway and handrailing. There is test point on the pump discharge pipe that feeds
into the hydrocyclone to assist with the setting up and diagnosis of problems with the hydrocyclone.
It is supported by the travelling hopper support tower (Item 5 in figure 1) by way of connecting
flanges.

Figure 3: Hydrocyclone / Hydrocyclone Upper Support Assembly

Connection FlangeConnection Flange

HydrocycloneHydrocyclone Upper
Support assembly
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3.5 GRIT DREDGER DRIVE
The grit dredger drive consists of one electro-mechanical type directly mounted to one wheel block
and connected to the opposite wheel block via a cardan shaft. The drive unit is suitable for use with
a variable frequency power supply. The drive unit comprises of:

Right angled bevel helical shaft gearbox mounted via a keyed shaft
0.37 kW electric motor
Guarding

3.6 INSTRUMENTATION & CONTROL
The following control and instrumentation equipment for the grit dredger is included:

2-off lanyard pull wire switches with one located at the front and one located at the side.
4-off plough switches, one located per wheel block
Electrical cable over tension switch
Forwards travel target proximity sensor
Reverse travel target proximity sensor
Unload / park position proximity sensor
End travel limit proximity sensor
Travelling hopper capacity sensor
Long Travel Pre Start Warning
Remote Long Travel
PLC Communications
Earthing
Emergency stop located on switchboard
Electrical cable over tension switch
Long Travel Drive Motor
Long Travel Drive Brake

Refer to drawings 486/5/5-0119-700 through to 486/5/5-0119-791 for the electrical layout and
schematics of the grit dredger.
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4 PERFORMANCE SPECIFICATIONS

4.1 GENERAL

Table 1: General Specifications

Equipment Grit Dredger
Equipment No.: GD1
Number of Units 1

4.2 MATERIAL CHARACTERISTICS FOR CYCLONE CAPTURE

Table 2: Material Characteristics

Material Waste Water & Grit
Density 4850 kg/m3 (Max)
Minimum Particle size 0.2mm
Maximum Particle Size 75mm

4.3 OPERATING ENVIRONMENT & DUTY

Table 3: Operating Environment & Duty

Operating Schedule 2000 hrs/yr
Temperature Range 0 to 45 °C
Equipment Availability 98%
Relative Humidity 80% at 30ºC
Corrosive Environment Class Coastal Environment
Design Life 25 years

4.4 TECHNICAL SPECIFICATIONS

Grit dredger
Overall Length 6m
Overall Width 3.9m
Total mass operating 7700kg
Number of Wheel Blocks 4 – rear 2 , front 2

Hydrocyclone Detail
Duty Description Single Cyclone
Model 400CVX10
Inlet ø 111mm
Vortex Finder ø 140mm
Spigot ø 70mm
Inlet Pressure 140kPa
Cyclone Cluster Single Cyclone
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Long Travel
Number of Drives 1 joined with cardan shaft
Type of Drive Gear motor
Power per drive motor 0.37kW
Brakes Brake on motor. Brake is

spring applied electric
release

Required Brake torque 16 N.m per drive
Rail Gauge 3.2m
Rail Size JIS 22kg/m
Long Travel Speed (Operating/Relocating) 3 m/min
Maximum Recommended Head Wind during Operation 20m/s
Max. Wind Speed with Brakes 30m/s

Wheel Blocks
No. of Wheels 4
No. of Driven Wheel Blocks 2
No. of Driven Wheels 1
Total No. of Driven Wheels 2
No. Drives per Wheel Block 1
Wheels
- Type flanged
- Material K1045
- Diameter 280mm
- Live or dead shaft dead
- Single or double flange double
- face width (inside flange(s)) 62mm

Buffers
No. each End 2
Compression Length 10-20mm
Impact Speed 3m/min

Pump – Vacuum Assisted
Manufacturer Pioneer Pumps
Country of Manufacture United States
Application Pumping
Model PP44S 10-BH8.5
Rated Capacity 40l/s
No. Drives 1
Control Soft Starter.

Grit Dredger Positioning
Forwards Travel Limit Proximity sensor
Reverse Travel Limit Proximity sensor
Unload / Park Position Proximity sensor
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5 OPERATION

5.1 PRE-START CHECKS

5.1.1 Electrical
Note: All operational checks are to be performed with Control mode set to ‘Local’

1. Check adjustment of travel limit proximity switches.
2. Check operation of plough switch actuators.
3. Check plough switch proximity switches shutdown the drive motor

Note: position dredger such that hopper outlet is within grit channel before checking grit pump / valve
actuator functions

4. Open / close Rotork valve actuator and check operation.
5. Check Rotork valve may not open unless Unload position proximity switch is

actuated. Valve may close independent of proximity.
6. Bump start pump motor and check correct direction of rotation.
7. Run grit pump. Measure and note drive motor current (under load) – Refer to

ammeter on control panel.
8. Check e/stop devices interrupt all functions.
9. Check operation cannot resume until e/stop devices are reset.

5.1.2 Mechanical
1. Ensure removable handrailing in place.
2. Ensure recovery chains for pump suction pipe connected.
3. Confirm high level of oil in drive gearbox unit. Refer to drive unit’s manufacturers

manual in Section 13.2 of this manual for correct level.
4. Check for leaks of the pump & gearbox lubricant.
5. Check for leaks of the hydrocyclone & pipework flanged connections.
6. Confirm high level of oil in pump. Refer to pump manufacturers manual in Section

13.1 of this manual for correct level.
7. Grease pulley bearings on pump, motor and purge gearbox labyrinth seals.
8. Check for correct tension in pulley belt for pump. Refer to pump manufacturers

manual in Section 13.1 of this manual for correct tension.

5.1.3 Safety
1. Check all safety guards are installed.
2. Check all personnel safety gates are closed and removable handrail section in place.
3. Check all safety signage and instructions in place.
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5.2 START UP

5.2.1 Status Requirement for Start Up
Control system long travel start disabled when:

Local control mode selected.
Emergency stop activated
Lanyard Pull wire switches either 1 or 2 activated
Travelling hopper full switch activated
Travel limit switches detected in direction of travel.
Unload proximity limit target activated
Catenary cable over tension switch activated.

5.2.2 Starting Procedure
1. Confirm all start up and pre-start checks have been performed (Sections 5.1)
2. Confirm that all status requirements for start-up have been met (Section 5.2.1)
3. Energise long travel drive motor. Motor brake will be released.
4. Energise pump motor

NOTE:
The grit dredger can be travelled with the pump on or off. It is preferable to
start the pump first and then the grit dredger.

5.3 OPERATIONAL CHECKS

5.3.1 General
1. Check for material build up.
2. Check for spillage.
3. Inspect all flange connections for signs of leakage
4. Check for blocked hopper discharge pipe.
5. Check for blocked hopper overflow pipe.
6. Check that grit in spirotainer container is predominately solids and not slurry.

5.3.2 Vacuum Pump Belt

1. Check for excessive noise in bearings. Remove noisy bearing and inspect – replace if
necessary.

CAUTION:
Do not perform inspection when pump is operating.

2. Check that belt has no signs of excessive wear and has not delaminated. If excessive
wear has been detected, remove pulley and replace.

3. Check that the tension has minimal slack. Belt tension is adjusted by adding or
removing motor base shims between the vacuum pump base and the mounting face.
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5.3.3 Pump Belt

1. Check for excessive noise in bearings. Remove noisy bearing and inspect – replace if
necessary.

CAUTION:
Do not perform inspection when pump is operating.

2. Check that belt has no signs of excessive wear and has not delaminated. If excessive
wear has been detected, remove pulley and replace.

3. Check that the tension has minimal slack. Belt tension is adjusted by moving jacking
screws in or out as required.

4. Check edge of belt for damage. Confirm belt tracking is correct.

5.3.4 Pump

CAUTION:
Do not perform inspection when pump is operating.

1. Check that the vacuum pump oil reservoir, backplate/bracket reservoir has been
filled with the correct oil.

2. Check all piping connections for tightness.
3. Verify that the driver and coupling are aligned correctly and that all guards are in

place.
4. Ensure all bearings and grease seals are lubricated.

5.3.5 Hydrocyclone

CAUTION:
Do not perform inspection when pump is operating.

1. Check all piping connections for tightness.
2. Check internal wear liners for wear. Excessive wear will require liners to be

replaced.
3. Check spigot clamp correctly installed and clipped up.
4. Check ball valve locate atop of the hydrocyclone is in the closed position.
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5.3.6 Field Devices
1. Check all relevant field devices operate as per alarm trip list in Section 5.5.

Figure 4: Lanyard pull wire switch

Figure 5: Over tension sensor

Lanyard pull
wire switch

Over tension sensor
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Figure 6: Hopper overflow switch

5.3.6.1 Hopper Overflow Switch

Refer to section 11.3 of the Operation & Maintenance Manual for details on the hopper overflow
switch.

The overflow switch is pre-set to detect high density solids to activate (hopper full).
The hopper overflow switch set height can be adjusted by lowering or raising the switch moving the
bracket up or down.

This is done by loosening the two (2) off u-bolts clamping the mount pipe. These are accessed from
the top platform.

Hopper
overflow switch
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Figure 7: Plough Switch

Proximity Sensor

Plough Switch
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Figure 8: E-Stop Button

E-Stop Button
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5.3.7 Long Travel Drive Electric Motors
1. Check rotation and polarity of the long travel motor when starting. Reverse polarity of

the motor if direction is incorrect.
2. Ensure the temperature does not get to excessive (above 80ºC). Check that ventilation

can be achieved for adequate cooling.
3. Check that main shaft bearings are lubricated. Refer to lubrication details in Section

13.2 of this manual.

5.3.8 Wheel Blocks

1. Check wheels turn freely when travelling and there are no flat spots on wheels.

CAUTION:
Do not perform lifting when grit dredger is operating.

2. Check there is no excessive wear on wheel flanges.
3. Check that buffer is in good condition and there are no signs of splitting of the

elastomer.

5.3.9 Long Travel Gearbox

Refer to section 13.2 of this manual and section 9 of the Rossi manual for detailed maintenance.
This manual is to be followed.

CAUTION:
Do not perform inspection when grit dredger is operating.

1. Check that the reservoir has been filled with correct oil.
2. Check that main shaft bearings are lubricated. Refer to lubrication details in Section 5.
3. Check that breather is clear and functional.
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5.3.10 Rotork Valve
Refer to section 12.5 of this manual and section 10 of the Rotork manual for detailed maintenance.
This manual is to be followed.

CAUTION:
Do not perform inspection when grit dredger is operating.

1. Check actuator to valve fixing bolts for tightness.
2. Ensure valve stems and drive nuts are clean and properly lubricated.
3. If the motorised valve is rarely operated, a routine inspection schedule should be set up.
4. Replace actuator battery every 5 years.
5. Check the actuator enclosure for damage, loose or missing fasteners
6. Ensure there is not an excessive build-up of dust or contaminant on the actuator
7. Check for any loss of lubricant

5.4 SHUT DOWN

5.4.1 Shutting Down Procedures – Long Travel Drive
No special shut down procedures. Stop the long travel motor, 1-off, and motor brake will be applied.

5.4.2 Shutting Down Procedure - Pump
No special shut down procedures. Stop the pump motor, 1-off, and motor brake will be applied.

5.4.3 Emergency Shut Down
In an emergency stop, power is removed from the drives and the operator is required to reset the
fault before the grit dredger can be restarted.

Table 4 shows the functions and actions from emergency shut downs.

Table 4: Emergency Shutdown Actions

Function: Action and Comments
Pull wire switch 1 detected
and/or 2 detected

Alarm operator.
Emergency stop.

Emergency Stop detected Alarm operator.
Emergency stop.

Plough Switches Alarm operator.
Initiate normal long travel stop.

Cable over tension detected
travel direction 1

Alarm operator.
Initiate normal long travel stop.
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5.4.4 Lifting & Disassembly

5.4.4.1 Pump

Warning!
Isolate all power on the grit dredger in accordance with
site specific isolation procedures.

Warning!
Never perform maintenance on grit dredger without the
correct isolation to ensure that drive motor cannot start
without notice.
Never remove guarding on grit dredger without the
correct isolation to ensure that drive motor cannot start
without notice.

CAUTION:
Do not perform lifting when grit dredger is operating.

1. Remove pump suction and pump discharge piping.
2. Shut suction and discharge valves (refer to section 12.1 of manual).
3. Drain pump of wastewater.
4. Ensure a licenced electrician is present to disconnect and isolate power.
5. Remove 4-off M12 bolts securing skid base to grit dredger.
6. Remove FRP floor grating from skid to ensure clearance around lifting holes.
7. Place suitably rated lifting devices in the holes provided in each corner of the skid.

Figure 9: Pump & Skid Base

Lifting holes
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5.4.4.2 Hydrocyclone

CAUTION:
Do not perform lifting when grit dredger is operating.

1. Remove pump discharge piping and hydrocyclone return piping.
2. Remove the 4-off bolts securing hydrocyclone base plate to support tower.
3. Connect 1 Ton rated D-shackles to the supplied eye bolts located on the

hydrocyclone.
4. Use correctly rated soft slings to lift the hydrocyclone.
5. Place the hydrocyclone gently on its side after lifting.

Figure 10: Hydrocyclone & Lifting Lugs

Lifting Eye Bolts

Base Plate Hole
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5.5 ALARM TRIP SCHEDULE

Table 5: Alarm Trip Schedule

Item Description Alarm-Trip
1 E-stop on switchboard Alarm & Instantaneous trip of emergency stop & grit dredger

shut down sequence.

2 Travelling Hopper
overflow detected

Alarm & Initiate grit dredger long travel sequence back to
unload park end and then normal stop sequence. Rotork
valve opened.

3 End of travel limit end
1 or 2 detected

Alarm & Instantaneous trip of normal long travel stop
sequence.

4 Cable over tension
detected travel
direction

Alarm & Instantaneous trip of normal long travel stop
sequence.

5 Plough switches Alarm & Instantaneous trip of normal long travel stop
sequence.

6 Motor overload
protection travel drive

Alarm & Instantaneous trip of normal long travel stop.

7 Motor overload
protection pump drive

Alarm & Instantaneous trip of pump stop.

8 Rotork fault alarm Alarm & Instantaneous trip of rotork shutdown
9 Rotork over torque

alarm
Alarm & Instantaneous trip of rotork shutdown

5.6 SPILL PROCEDURES

The grit dredger is required to be hosed down whenever a spillage of wastewater occurs on any
part of the grit dredger. Failure to do this can result in corrosion as the wastewater contains
chemicals harmful to the grit dredgers protection system.
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5.7 FUNCTIONAL SPECIFICATION

5.7.1 General
The ability to regulate the daily volume of grit extracted from the grit channel is governed by the
runtime of the dredger verses its idle time. Where the dredger may perform one 2hour cycle every
6hours and extract a quantity of grit from the channel, performing a second 2hour cycle is expected
to extract double the quantity of grit in the given 6hour period.

The Grit pump runs while the Dredger travels the full length of the Grit Channel for as long as it
takes to fill the on-board storage hopper. When the hopper is full the Dredger travels to the
unloading platform and discharges. The control system of Unit 2 as currently installed at Luggage
Point is based on this method.

Design Parameters - Grit Removal Volume
During Average Dry Weather Flow 2 m3

During Peak Wet Weather Flow 5 m3

5.7.2 Motor Control
Each dredger unit has the following motors;

Main travel drive motor 0.37 kW 415V 3P DOL forward / reversing starter
Dredging Pump motor 18.5 kW 415V 3P starter
Waste Gate valve actuator motor 0.2 kW 415V 3P DOL forward / reversing starter

Motor isolators each have their contact state monitored by the PLC.

5.7.3 Sensors & Instrumentation

The following sensors are installed on each dredger unit

Sensor Function Type Comments
Grit hopper full Vibrating probe E&H Soliphant FTM21
Dredger forwards travel
limit (inlet screens)

Inductive
proximity

Dredger reverse travel limit
(unloading platforms)

Inductive
proximity

Dredger dump/unload
position limit

Inductive
proximity

Catenary over-tension Inductive
proximity

Wheel block plough switch Inductive
proximity

Four switches total.
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5.7.4 Local operator panel

Each Dredger control board shall have a local operator station with the following controls for manual
manipulation of the related unit;

Emergency Stop pushbutton
Emergency Stop Healthy indicator light /
Reset pushbutton
Power On indicator light
Alert Horn pushbutton
Local / Remote selector switch
Long Travel For / Rev pushbuttons
Long Travel Stop pushbutton
Grit Pump Start / Stop pushbuttons
Gate Valve Open / Close pushbuttons

Long Travel Thermal Overload fault
indicator light / reset pushbutton
Pump starter fault indicator light / reset
pushbutton
Gate Valve fault indicator light
Gate Valve torque limit indicator light
Supply Phase Failure indicator light
Supply voltage panel meter
Grit Pump run current panel meter
Travel motor run current panel meter

5.7.5 Functional Specification
The following outlines the individual requirements for each step of the machine operating cycle.

5.7.5.1 Grit Pump Run

The Grit pump is started by energizing the Grit Pump Run contactor. If the Grit pumps thermal
overload trips the pump shall shutdown immediately. The thermal overload is interlocked into the
contactor circuit.
In remote mode the start-up siren shall sound for 5seconds before the Grit Pump Run contactor is
energized.
It is not possible to run the Grit pump if the emergencies stop system is unhealthy
It is only possible to run the grit Pump while the Storage Hopper Waste Gate is in the closed
position
If the Storage hopper full switch activates, shutdown the grit pump.
When operated manually the dredging pump run shall be latching run / stop. Switching from Local
to Remote control shall stop the pump.

5.7.5.2 Dredger Travel Forwards

The Dredger travel motor is started by energizing the Dredger forwards run contactor.
In manual mode the long travel shall be initiated by the Travel Forwards pushbutton, and shall run
until the travel stop button is pressed.
The amber alert light shall be illuminated while the travel motor is running.
In remote mode the start-up siren shall sound for 10seconds before travel begins. The amber alert
light shall be lit during this pre-start.
The travel motor shall stop as soon as the Forwards Travel limit proximity activates.
The travel motor shall stop as soon as either of the Forwards plough switches activate.
It is not possible to run the travel motor if the emergency stop system is unhealthy

5.7.5.3 Dredger Travel Reverse

The Dredger travel motor is started by energizing the Dredger reverse run contactor.
In manual mode the long travel shall be initiated by the Travel Reverse pushbutton, and shall run
until the travel stop button is pressed.
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The amber alert light shall be illuminated while the travel motor is running.
In remote mode the start-up siren shall sound for 10seconds before travel begins. The amber alert
light shall be lit during this pre-start.
The travel motor shall stop as soon as the Reverse Travel limit proximity activates.
The travel motor shall stop as soon as either of the Reverse plough switches activate.
It is not possible to run the travel motor if the emergencies stop system is unhealthy

5.7.5.4 Storage Hopper Waste Gate Open

The valve actuator motor is started by energizing the valve open contactor.
In manual mode the actuator motor shall only function while the Open button is pressed.
The waste gate valve may only be opened while the dredger is parked in the Unloading position.
The actuator motor shall stop as soon as the Open limit relay activates.
It is not possible to run the actuator motor if the emergencies stop system is unhealthy

5.7.5.5 Storage Hopper Waste Gate Close

The valve actuator motor is started by energizing the valve close contactor.
In manual mode the actuator motor shall only function while the Close button is pressed.
The actuator motor shall stop as soon as the closed limit relay activates.
It is not possible to run the actuator motor if the emergencies stop system is unhealthy

5.7.5.6 Travel Warning beacon test

The amber beacon light can be checked with the Warning Beacon Test pushbutton. This
test may be performed with either local or remote modes selected.

5.7.5.7 Alert Siren Test

The Start-up Alert Horn can be tested with the Alert Horn pushbutton. This test may be
performed with either local or remote modes selected.

5.7.6 Manual Mode
Each Dredger houses its own local control panel capable of operating all dredger functions
manually, without interaction with the PLC control system - PLC communications are not
necessary for local control. Local controls will only permit manual operation of the unit.

To operate the Grit Dredger in Manual mode locally, ‘Local’ must be selected on the Dredger
control panel. To manually operate Dredger functions remotely, ‘Remote’ must be selected from
the Dredger control panel, and Manual operation must be selected via the plant SCADA system.

5.7.7 Automatic Mode
All Automatic functions are performed by the PLC control system. Automatic functions are
unavailable from the local control panel.

To operate the Grit Dredger in Automatic mode, ‘Remote’ must be selected on the Dredger control
panel. Automatic operation must also be selected from the plant SCADA system.

A run cycle may be manually activated from the SCADA, initiated by a Time of Day schedule or
initiated automatically based on Duty Cycle Regulation.

The Grit Dredger operating sequence will in general proceed as follows;
1. The Start-up Alert Horn will sound and the Travel Warning Beacon will illuminate
2. After a 5 second delay the Grit pump will start
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3. After a further 5 second delay (10seconds total) the Dredger will proceed to travel. Initially
the travel direction will be forwards towards inlet screens, but in general the dredger shall
continue to travel in the same direction as its previous operating cycle if incomplete.

4. When the Dredger reaches the forwards travel limit it shall pause there briefly. The Travel
Alert siren shall sound for 10 seconds, after which the Dredger will reverse towards the
unloading platform

5. When the Dredger reaches the reverse travel limit it shall pause, then continue to traverse
the length of channel between the inlet screen and unloading platform as described.

6. When the grit hopper full switch activates the grit pump will stop and the dredger will
reverse from its current location towards the unloading platform / home position

7. When the proximity senses that the home position is reached the dredger will stop
8. If a grit skip is ready in the bay the grit hopper knife gate will open and discharge will

begin.
9. After enough time has elapsed for the Grit hopper to completely empty (duration T.B.C),

the knife gate will close
10. The dredger will sit idle until the next run cycle is called

5.7.8 SCADA Alarms / Fault Conditions

5.7.8.1 Travel Limit fault

This fault indicates a possible failure with the travel limit proximities, their mounting brackets and
the mounting of the limit detection targets.

The Unloading / Inlet screen Travel limit proximities are mounted such that both cannot be
activated at the same time during normal operation. If both proximities energized concurrently
shutdown the Grit pump and Travel drive.

5.7.8.2 Unload position fault

This fault indicates a possible failure with the Home / Unload and Unloading travel limit
proximities, their mounting brackets and the mounting of the limit detection targets.

The Home/Unload Position and Unload platform travel limit proximities are mounted such that
both shall be activated when the dredger is in the correct position to unload the hopper. The timing
diagram illustrates this.

Home / Unloading proximity switch

Unloading travel limit proximity switch

Long travel motor run reverse contactor

If the Unloading travel limit proximity activates before (or without) the Home/Unloading proximity
shutdown the Grit pump and Travel drive.

5.7.8.3 Plough Switch fault

Plough switches are fitted above the travel rail to detect potential collisions with personnel or
objects sitting on the travel rails. If any plough switches are activated immediately shutdown the
Travel drive.

5.7.8.4 Catenary Cable Over-tension fault

Indicates a possible jam of the catenary cable support rollers. If the over-tension switch activates
shutdown the travel drive.
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5.7.8.5 Travel time

Indicates a possible failure in final drive (gearbox / motor / drive wheels) and/or travel limit
proximity.

Maintain a retentative timer within the PLC unique to each travel direction. Each timer is to be
reset to zero when the corresponding travel direction is reached. While the Dredger travel motor is
running increment the timer corresponding with the direction of travel and decrement the timer
corresponding with the alternate direction. If the timer exceeds a configured threshold before the
travel limit is reached shutdown the Grit pump and Travel drive.

5.7.8.6 Travel drive thermal overload

Thermal overload may be reset from SCADA, or from a pushbutton on the local panel. The setting
of the Remote/Local control switch does not affect motor protection reset. Inspect motor for cause
of trip

5.7.8.7 Grit Pump thermal overload

Thermal overload may be reset from SCADA, or from a pushbutton on the local panel. The setting
of the Remote/Local control switch does not affect motor protection reset. Inspect motor for cause
of trip

5.7.8.8 Gate actuator limits

Both open and closed limits should not activate at the same time.

5.7.8.9 Gate actuator torque limit

Indicates an obstruction within the valve, or that the valve is being manually actuated via the hand
wheel. Shutdown the Grit pump and Travel drive. If the fault occurs while the actuator is being
controlled by the PLC, attempt to reverse the actuator to its travel limit then retry function. Inspect
valve for cause of fault.

5.7.8.10 Gate actuator fault

Refer to Rotork manual / Rotork configuration for meaning of this signal. In general it relates to
phase failure / internal fault / motor thermostat trip.

5.7.8.11 Grit hopper discharge

This fault indicates a possible failure with the Grit hopper full vibrating switch, build-up of sediment
on the switch, or an undetected failure with the gate valve actuator.

After opening the hopper gate valve, if the Grit hopper full switch remains activated after 20
seconds stop all functions.

5.7.8.12 Emergency Stop

The dredger control panel is fitted with a single Emergency Stop pushbutton. Two lanyard pull-
wire switches are fitted to the perimeter of the dredgers. All dredger functions are disabled if the
emergency stop system is not healthy.
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It is not possible to reset the emergency stop relay if all Emergency Stop devices (pushbuttons,
lanyards etc.) are not in a healthy state. Reset of the emergency stop relay is via a Reset
pushbutton on the Dredger control panel. Reset of the emergency stop may be attempted via the
PLC once only upon restoration of power, utilizing either the phase failure healthy relay, or a
‘Node Returned’ PLC status message (refer to GE Versamax documentation for details) to signal
the restoration of power. If the e/stop fails to reset on this attempt then manual reset via the
pushbutton on the Dredger control panel is required.

Under no other circumstances shall it be possible to manually reset the Emergency Stop relay
from the SCADA.
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6 OPERATIONAL MAINTENANCE PROCEDURES

6.1 FORTNIGHTLY
1. Carry out a visual inspection of all components. Rectify as required. Refer to Section 5 for

details on operational checks of the grit dredger equipment.
2. Check for any oil leaks from long travel drives.
3. Check for loose wiring and/or damage to electrical equipment. Rectify as required.
4. Check tightness of all fasteners around moving parts.
5. Ensure that all gaskets, glands, seals and sealing compounds are replaced correctly if

disturbed on the electric motors.
6. Refer to section 12.1 of this manual for the operating and maintenance manual for the

pioneer pump. Each part of the pump details its required maintenance procedure.
7. Refer to section 12.2 of this manual for the operating and maintenance manual for the long

travel drives and then section 9 for maintenance procedures.
8. Refer to section 12.3 of this manual for the operating and maintenance manual for the

hydrocyclone and then section 6 for maintenance procedures.

6.2 MONTHLY
1. Perform fortnightly routine.
2. Simulate loss of electrical power to system to check performance of safety features.

Rectify all problems as soon as possible.
3. Lubricate all bearings.
4. Inspect condition of hydrocyclone spigot and internal liner.
5. Check tightness of holding down bolts for pump skid base and hydrocyclone.
6. Check tightness of bolts on flanged connections.
7. Lubricate and check oil level in the gearbox, pump and drive motor.
8. Check wear to flexible pipe on pump suction pipe for cracking and delamination.
9. Refer to section 12.1 of this manual for the operating and maintenance manual for the

pioneer pump. Each part of the pump details its required maintenance procedure.
10. Refer to section 12.2 of this manual for the operating and maintenance manual for the long

travel drives and then section 9 for maintenance procedures.
11. Refer to section 12.3 of this manual for the operating and maintenance manual for the

hydrocyclone and then section 6 for maintenance procedures.

6.3 YEARLY
1. Perform monthly routine.
2. Replace oil in gearbox, pump & vacuum pump.
3. Inspect condition of hydrocyclone spigot and internal liner.
4. Inspect condition of pulleys.
5. Check tightness of all bolts around machine.
6. Check wear on flexible coupling before pump suction end for elastomer splitting.
7. Refer to section 12.1 of this manual for the operating and maintenance manual for the

pioneer pump. Each part of the pump details its required maintenance procedure.
8. Refer to section 12.2 of this manual for the operating and maintenance manual for the long

travel drives and then section 9 for maintenance procedures.
9. Refer to section 12.3 of this manual for the operating and maintenance manual for the

hydrocyclone and then section 6 for maintenance procedures.

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 34 of 507



LUGGAGE POINT W.R.P.
GRIT DREDGER No 1

VOL 1: OPERATING MANUAL

MAN-LUG-2261-01 Pg 35
ISSUED: 25/06/11

REV 0 A. Mangan

7 LUBRICATION DETAILS & SCHEDULE

Table 6: Lubrication Details & Schedule

Item Instruction Frequency Qty Grade
Long Travel Drive
Gearbox

Original lubricant – first fill

Regular service oil change

200 hours

4000 hours

3L approx

3L

Shell Omala S2
G 460

Long Travel Drive
Gearbox Labyrinths

Purge Labyrinth seals while
machine is operating. 6 to 8
pumps from grease gun
maximum.

Monthly Purge
labyrinth until
clean grease
appears

Shell Alvania
EP2

Long Travel Drive -
Motor

Re-grease bearings 3000 Hours 80 grams Shell Alvania
RL 2 Lithium
Based

Wheel Blocks Unit quantity per grease point is
0.12Kg and there is one grease
point per wheel block flanged
bearing housing.

3 months 0.12Kg Shell Alvania
EP2

Vacuum Pump Regular service oil change 3 months 1L Oil Shell
Corena S2 p
100 synthetic
oil

Bracket Pump Regular service oil change 3 months 2.7L Oil Shell
Corena S2 p
100 synthetic
oil

Pump – Bearing
Frame

Re-grease bearings 3000 Hours 100 grams Shell Alvania
EP2

Pump – Motor Re-grease bearings 3 months 80 grams Shell Alvania
RL 2 Lithium
Based

Rotork Actuator –
Linear Drive Unit

Unit quantity for grease point is
2 pumps of a grease gun. 3 months Rocol MTS

1000
Rotork Actuator Re-grease bearings 3 months 0.3L SAE 80EP oil
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8 TROUBLE SHOOTING

8.1 PUMP

Symptom Possible Causes Symptom Possible Causes

No Discharge 1,2,3,4,5,7,8,9,10,17,18,19,20, Vibration and noise 2,4,9,10,14,15,17,26,27,28,2
937 30,31,32,33,34,35,36,39,40,
41,42,43,44,48

Reduced Capacity 2,3,4,5,7,8,9,10,11,17,19,20,21
9,40,47 Seal: excessive 22,23,25,33,34,35,36,41,44,

short life, seal housing 45,46
Reduces Pressure 5,7,8,11,13,18,19,38,39,40,47 overheating

Loss of Prime 2,3,4,7,10,11,20,21,22,23 Bearings: overheating, 26,27,28,29,30,31,32,33,34,
short life, noise 35,36,41,42,43,44

Power consumption
excessive,
driver runs hot

6,12,13,17,18,19,24,33,34,35,3
637, 38,41,42,43,44 Pump overheating,

seizes
1,8,9,14,33,34,35,36,41,42,
43, 44

Corrosion, erosion,
pitting, oxidation or
other loss of material

7,8,11,14,15,16

1. Pump not primed
2. Suction line not filled
3. Air pocket in suction line
4. Suction inlet or foot valve obstructed, insufficiently submerged, or too small
5. System head higher than pump
6. System head lower than pump
7. Insufficient NPSH cooled
8. Parallel pump application is incorrect
9. Suction pressure to vapour pressure below minimum
10. Suction lift too high
11. Excess vapour in pumpage
12. Specific gravity of pumpage different than density
13. Viscosity of pumpage different than design
14. Operation at below rated capacity
15. Cavitation
16. Electrolysis
17. Impeller obstructed with foreign material
18. Rotation direction wrong
19. Low speed
20. Air leak into suction line
21. Air leak through mechanical seal
22. Seal fluid contaminated, hot or insufficient
23. Seal fluid system not vented
24. High Speed
25. Mechanical seal insufficient
26. Bearing housing excessively cooled
27. Low oil pressure (oil lube bearings)
28. Improper or poor lubrication
29. Lubrication defective
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30. Dirt in lubrication/bearings
31. Moisture in lubricant/bearing housing
32. Lubricant excess
33. Pipe strain
34. Temperature growth
35. Misalignment
36. Coupling improperly installed
37. Impeller installed backwards
38. Worn wear rings
39. Impeller damage
40. Improper balance (after repair)
41. Bent shaft
42. Excessive thrust
43. Rotational element dragging
44. Worn or incorrectly installed bearings
45. Mechanical seal not properly set, O-rings damaged or hardened
46. Shaft scored at seal
47. Volute O-ring
48. Foundation not rigid or settled
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8.2 BLOCKED PUMP
To clear a blockage the following steps are to be followed (refer to figure 12):

CAUTION:
Isolate pump drive in accordance with site specific isolation
procedures.

CAUTION:
Do not perform unblocking when pump is operating.
Wear the correct safety equipment & protection.

1. Undo bolts connecting priming spool flange and suction pipe reducer section.
2. Undo bolts on flange connecting pipe reducer section and flexible coupling.
3. Using a torch, shine a light down the priming spool and illuminate the pumps impeller.
4. Reach in and remove any foreign material.
5. Replace pipework and gaskets to their original positions.
6. Tighten bolts to snug tight.
7. If gaskets show signs of damage, replace with new ones.

Figure 11: Pioneer Pump Components
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8.3 BLOCKED HYDROCYCLONE
To clear a blockage the following steps are to be followed (refer to figure 13):

CAUTION:
Do not perform unblocking when pump is operating.
Wear the correct safety equipment & protection.

1. Undo quick release clamp.
2. Remove spigot and inspect, remove any foreign material.
3. Do not use any sharp media that can damage the hydrocyclones liner.
4. Place spigot back in place and reattach quick release clamp.

Figure 12: Hydrocyclone

Quick release
clamp
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8.4 LONG TRAVEL DRIVES

Trouble Possible causes Corrective actions

Excessive oil
temperature

Inadequate lubrication:
– excessive or insufficient oil quantity;

– Unsuitable lubricant (different type, too
viscous, exhausted, etc.)

Check:
– oil level (gear reducer at rest) or
quantity

– lubricant type and/or state (see ch. 6.2
lubrication table); replace if necessary

wrong mounting position Change mounting position

Too tightened taper roller bearings Consult Rossi
Worm gear reducer with excessive load
during running-in

Reduce the load

Excessive ambient temperature Increase the cooling or correct the ambient
temperature

Obstructed passage of air Eliminate obstructive material

Slow or missing air recycle Arrange auxiliary ventilation

Radiance Screen gear reducer and motor properly
Inefficiency of auxiliary bearing
lubrication system

Check the pump and the pipes

Worn, faulty or badly lubricated bearings Consult Rossi
Inefficient or out of service oil cooling
system: obstructed filter, insufficient oil
(exchanger) or water (coil) flow rate, pump
out of service, water temperature >20
°C, etc.

Check pump, pipes, oil filter and safety
devices efficiency (pressure switch’s,
thermostats, flow indicators, etc.)

Anomalous noise One or more teeth with:
– dents or spallings
– excessive flanks roughness

Consult Rossi

Worn, faulty or badly lubricated bearings Consult Rossi

Taper roller bearings with excessive
clearance Consult Rossi

Vibrations Check the fastening and the bearings
Lubricant
leaking
from seal
rings

Seal ring with worn,bakelized, damaged or
false

Replace seal ring (see ch. 8.3)

Damaged raceway surface (scoring, rust,
dent, etc.)

Restore the raceway

Mounting position differs from the one
stated on the name plate

Position the gear reducer correctly
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Oil leaking from
filler plug Too much oil Check oil level/quantity

Incorrect mounting position Check mounting position

Inefficient vent valve Clean/replace filler plug with vent valve
Low speed shaft not
rotating even with
high speed shaft/
motor running

Broken key
Consult Rossi

Completely worn gear pair

Lubricant
leaking from
joints (covers
or half-casing
joints)

Defective oil seals Consult Rossi

Water in the oil Defective cooling coil or heat exchanger Consult Rossi
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8.5 HYDROCYCLONE

SYMPTOM REASON REMEDY

Spigot not
discharging correctly

Spigot blocked,
e.g. foreign material

Cyclone inlet blocked

Liner has become loose and
collapsed

Insufficient Feed.

Remove spigot and clear.

Dismantle feed matching
piece and clear.

Remove liner and replace
(or reseat)

Shut off cyclones.

High density or 'rope'
discharge

Feed density too high

Spigot too small

Reducefeed density by
adding water at sump.

Replace spigot with larger
size.

Low density spigot
discharge

Feed density too low.

Spigot too large.

Partially blocked inlet pipe

Reduce water addition at
sump.

Replace spigotwith smaller
size.

Undo inlet pipe section
and remove any foreign
material

Overflow discharge
intermittent

Vortex finder collapse (lost rigidity)

Insufficient Feed.

Cyclone inlet blocked

Liner has become loose and
collapsed

Vortex finder blocked

Replace vortex finder.

Shut off cyclones or add
more feed volume.

Dismantle feed matching
piece and clear

Remove liner and replace
(or reseat)

Remove and clean
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Pressure gauge
reading fluctuating
severely - 'surging'.

Cyclone feed pump running with
insufficient feed.

Shut off cyclones or add
more make-up water at
sump.
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8.6 FIELD DEVICES

SYMPTOM POSSIBLE CAUSE ACTION/ REMEDY

Grit Dredger will not operate.
Emergency stop activated. Check emergency stops are pulled

out/reset.

Pull wire switch activated. Check that both pull wire switches are in
their neutral position.

Travelling hopper full switch. Check that the travelling hopper is not
blocked and re-set the alarm.

End of travel limit end 1
detected.

Check that the grit dredger is set to
move in the correct direction.

End of travel limit end 2
detected.

Check that the grit dredger is set to
move in the correct direction.

Cable over tension detected
travel direction

- Check drives power down and brakes
are engaged through indicator switch.

- Check that cable is not caught
anywhere.

Brake on drive motor has not
released.

Check that brake is being correctly
powered and is releasing.
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9 SPARE PARTS

9.1.1 SPARE PARTS ENQUIRIES

9.1.1.1 CONTACT

For all spare parts enquiries and orders please contact our Spare Parts Department:

HMA Techniplan
3rd Floor, 49 Sherwood Road
Toowong, QLD 4066
AUSTRALIA

Tel: +61 7 3859 6800
Fax: +61 7 3859 6899
Email: techniplan@hmagroup.com.au

9.1.1.2 ORDERING INFORMATION

When ordering spare parts for the Grit Dredger please contact our Spare Parts Department and
provide the following information:

Model Number (LUG-2261)
Serial Number of the Equipment (GD1 or GD2)
Component Part Number and Description
Quantity Required
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9.1.2 COMPLETE SPARE PARTS LIST

Component Description Part Number Recommended
Qty

Pump 486/5/5-0119-001
Suction wear ring 486/5/5-0119-001 1
All O-rings 486/5/5-0119-001 Set
Set of bearings 486/5/5-0119-001 Set
Mechanical seal 486/5/5-0119-001 1
Set of grease seals 486/5/5-0119-001 2
Long Travel Drives 486/5/5-0119-400
Gearbox & Motor Assembly 486/5/5-0119-400 1
Motor 486/5/5-0119-400 1
Gearbox 486/5/5-0119-400 1
Input shaft oil seal 486/5/5-0119-400 1
Output shaft oil seal 486/5/5-0119-400 2
Site Glass 486/5/5-0119-40007 1
Hydrocyclone 486/5/5-0119-001
Vortex Finder 486/5/5-0119-001 1
Feed Chamber Cover Liner 486/5/5-0119-001 1
Feed Chamber Liner 486/5/5-0119-001 1
Cone Liner 486/5/5-0119-001 1
Spigot Liner 486/5/5-0119-001 2
Electrical Field Devices
Proximity Switch 2
Hopper Overflow Limit switch 1
Lanyard Switch 1
Siren 1
Flashing light 1
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10 DRAWINGS
Electrical:

Mechanical:

DRAWING No. REV. QTY. TITLE OR DESCRIPTION
486/5/5-0119-701 0 1 Power
486/5/5-0119-702 0 1 Control 1

486/5/5-0119-703 0 1 Control 2

486/5/5-0119-704 0 1 Control 3

486/5/5-0119-705 0 1 Control 4

486/5/5-0119-706 0 1 PLC Input 1

486/5/5-0119-707 0 1 PLC Input 2

486/5/5-0119-708 0 1 Replacement System

486/5/5-0119-709 0 1 PLC Layout

486/5/5-0119-710 0 1 Switchboard GA 1

486/5/5-0119-711 0 1 Switchboard GA 2

486/5/5-0119-712 0 1 Switchboard GA 3

486/5/5-0119-713 0 1 Switchboard Materials

486/5/5-0119-791 0 1 P&ID – Grit Dredger No 1

Drawing No. REV. QTY. Title
486/5/5-0119-001 0 1 General Arrangement – Grit Dredger No1

486/5/5-0119-400 2 1 Wheel Blocks - Drive
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11 MECHANICAL DATA SHEETS

11.1 GEARBOX

Table 7: Long Travel Drive Specifications

Manufacturer Rossi
Model MR 41 100UP2A/HBZ80A6
Transmission ratio i=240
Gear Type Bevel Planetary
Mounting B3
Motor CMG 0.37kW Brake Motor
Brake 1
Number fitted 1

11.2 HYDROCYCLONE

Table 8: Hydrocyclone Specification

Duty Description Single Cyclone
Cyclone Model No 400CVX10
Inlet ø 111
Vortex Finder ø 140
Spigot ø 70
No. Cyclones 1
Cyclone Cluster Single Cyclones
Cyclone ø 375
Nominal Cone Angle (º) 10
Make Cavex

11.3 ROTORK ACTUATOR

Table 9: Rotork Actuator Specifications

Type IQ12
Speed 24RPM
Make Rotork
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11.4 PUMP

Table 10: Pump Specifications

Model PP44S10L71-H

Description

Bare Shaft, Frame Mounted, Horizontal,
Fully
Automatic Dry Priming, Vacuum
Assisted, Run
Dry, Heavy Duty Solids Handling Pump

Size
4" x 4" Class 150 ANSI Flanges
Standard
(Class 250 ANSI Flanges Available)

Volute Casing

ASTM A536 Grade 65-45-12 Ductile
Iron,
Tangential Discharge with Cleanout,
Clockwise
Rotation (Viewed from the Driven End)

Wear Ring(s) ASTM A48 Class 40 Gray Iron

Bracket

ASTM A48 Class 30/35 Gray Iron -
Enclosed w/
Lip Seal for Mechanical Seal Dry
Running w/ Oil
Level Sight Glass

Backplate ASTM A536 Grade 65-45-12 Ductile
Iron

Mechanical Seal

Single Type Seal w/ Tungsten Carbide
vs. Silicon Carbide Seal Faces, Viton
Elastomers,
300 Series Stainless Steel Hardware
and Spring Seal System Designed for
Indefinite Dry Running

Impeller

Enclosed Type Non-Clog Impeller w/
3.0" Spherical Solids Handling
Capability - Construction of ASTM A744
CA6NM Stainless Steel (Other
Materials Available Including: 316
Stainless Steel CD4MCu Stainless
Steel, ASTM A536 Grade 65-45-12
Ductile Iron, and Hardened Iron)

Bearing Housing ASTM A48 Class 30/35 Gray Iron
Pump End Bearing Single Row Ball
Drive End Bearing Single Row Ball

Shaft

1144 Stress Proof Steel Chromed and
Ground Fits (Other Metals Available
Including: 17-4 PH Corrosion Resistant
Stainless Steel)

Optional Materials
Special Metals Including: 316 Stainless
Steel, CD4MCu Stainless Steel and
Hardened Materials
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12 ELECTRICAL INFORMATION & DATA SHEETS

12.1 CABLE SCHEDULE

Refer to drawing 486/5/5-0119-713 Rev 0

12.2 ELECTRIC MOTOR

Electric Brake Motor 18.5 kW 4 Pole
CMG

Table 11: Motor Specifications

Manufacturer CMG
Power Supply 415 V 50 Hz
Rated Power 18.5 kW
Number of Poles 4
Mounting Flange
IP Rating 66
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3 PHASE INDUCTION MOTOR 

 INSTALLATION & MAINTENANCE GUIDELINE 
- High Efficiency 21st Century Motor Range 

All Toshiba International Corporation motors comply with the Standard nominated on the nameplate. 

Read this guideline carefully before installing & starting the motor 

Standards referenced are the edition current at the date of publication of this document, unless specifically 
stated. Where the word Toshiba appears in this document, it refers to Toshiba International Corporation, 
Australia. 

1. SAFETY
Careful consideration has been given to user safety during the design and manufacture of this equipment and it should 
be suitable for use in Industrial situations. Whilst every attempt has been made to eliminate hazards, careful 
consideration to safety matters during selection, installation, operation and maintenance is essential for safe operation. 
This section contains important information necessary for the safe use of this equipment. 

Danger

Prohibited

Follow the points listed below to assist in the prevention of electric shock, fire, personal injury 
and/or damage: 

 Do not install or operate the motor if it is defective, damaged or any part is missing.  

 Ensure the motor is properly grounded to the supply safety earth.  

 Do not use the motor in a hazardous area (ie. an area that contains explosive dust or gases). 

The motor lifting facility is designed to carry the mass of the motor only. Lifting the motor whilst attached 
to other items eg driven equipment and base frames may cause the lifting facility to fail.

Mandatory 

Follow the points listed below to assist in the prevention of electric shock, fire, personal injury 
and/or damage: 

 You should follow the instructions for safe use that are outlined in, but not limited to, this instruction 
guideline.

 Prior to use, complete a hazard risk assessment on the motor, its implementation and site situation and 
take appropriate measures. This hazard risk assessment should include, but is not limited to, safe 
handling, electrical safety, strength of the mounting, protection against moving parts, operating 
environment, accessibility, inspection and maintenance competencies.  

 Do not use any optional devices other than those approved by Toshiba. The use of improper devices 
could lead to safety risks. 

 Safety practices must be observed at all times. Specific risks associated with electric motors that need to 
be considered are, but not limited to: 

- Electric shock by contact with exposed wiring or inadequately grounded motor 
-  Burns and/or explosions caused by electrical faults  
- Physical injury by contact with rotating parts or improper handling. 

 A competent person with the necessary mechanical and electrical skills should install the equipment  

 Connect the motor to the power system in accordance to local rules and regulations (eg. in Australia 
wiring should comply with AS/NZS3000 and local supply authority rules and regulations). 

 Install guards to prevent accidental contact with rotating parts. 

 Mount the motor on a foundation suitable for the static and dynamic loads expected. 

 Install a suitable protective relay and fault current limiting device (such as fuse or circuit breaker) to 
disconnect the motor in the case of a fault or overload. 
Install an emergency shutdown device, which matches the system (eg. a switch interlocked with the 
brake of the machine).  
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                                   Warning

Follow the points listed below to assist in the prevention of diminished performance, 
reduced life and premature failure of the motor: 

 The motor IP (International Protection) rating must be appropriate for its operational environment. 

 In critical applications, it is considered good practice to have a standby or spare motor. 

 Do not operate the motor outside its design limits (eg overload). 

Perform recommended maintenance.

2. HAZARDOUS AREA MOTORS 
This motor has been designed for use in heavy duty standard industrial applications. 
Hazardous area motors are identified by their nameplates. Motors without hazardous area nameplates, have not been 
designed or certified for use in hazardous areas. 
Please contact your local Toshiba representative for details on the extensive range of Toshiba motors designed for use in 
hazardous areas.  

3. UNPACKING  
Unpack the motor carefully and check for any damage. Check that the nameplate details match your requirements. 
Check the packing list, making sure no parts or accessories are missing or are inconsistent with the specification and/or 
order. If you have any concerns, please contact Toshiba International Corporation. 
Care should be taken when moving or lifting a motor. Use the motor lifting facilities, if provided (eg eye bolt). 
Dispose of the motor’s packaging in an environmentally responsible manner.  

4. SHAFT LOCK 
To prevent axial movement of rotors and damage to bearings (particularly roller bearings), motors of frame sizes 225 and 
above are fitted with shaft locks for transportation. Shaft locks must be removed before installation or the fitting of 
couplings or equipment. 
Rotate the shaft manually to check that it rotates normally after removal of the shaft lock. 
Note: Shaft should be locked before any further transportation. 

5. OPERATING ENVIRONMENT
Toshiba 3 phase induction motors are designed for use in ambient temperatures up to 500C and at altitudes up to 1000 metres 
above mean sea level.  
For temperatures and altitudes outside these parameters or in aggressive environments, please contact Toshiba.
Motors should be installed in an easily accessible position, with provision for maintenance, cleaning and sufficient airflow 
to allow proper cooling. In addition the air paths must be regularly checked, and cleaned when necessary.  
Below is the minimum distance of an obstruction from the air intake opening: 

 Frame Size Clearance (min)  Frame Size Clearance (min)  Frame Size Clearance (min) 
  Up to 160 35 mm   180 to 225  85 mm  250 upwards 125 mm 

IP code indicates a motor’s ability to resist moisture and dust. Please ensure that the motor has the correct nameplate IP 
rating for the environment in which it will operate.  

6. INSULATION RESISTANCE 
Toshiba recommends, prior to installation and every 12 months, the motor windings (with all ancillary terminals connected 
to earth) should be checked with a 500v insulation tester. Insulation resistance should not be less than 10 megohms.  
If insulation resistance is below this prior to initial start up or low during service, please contact Toshiba.  

7.  DRYING MOTORS (Guideline only: - where the windings have been affected by Moisture). 
If after storing or transport, tests indicate that the winding insulation resistance is below 10 megohms; then the motor 
should be serviced by an approved service workshop / agent prior to being put into service. Where this is not practical, in 
some circumstances it is possible to “dry” a motor in situ, to raise the insulation level sufficiently to enable the motor to be
put into service.
This does NOT apply to motors that have been flooded or inundated with water, as harmful chemicals or solids may have 
entered the motor. Such motors must be dismantled to properly evaluate the scope of damage and strategy for repair. 
In general, two “in situ” drying methods can be used, external heating or internal heating. 
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External heating is where heated air, electric space heaters or infrared lamps are used to warm the outside 
of the motor. 
NOTE: It could be expected that this method will take many hours, if not days, as the warming heat applied to the 
outside of the motor will take time to heat the windings sufficiently to begin to drive off the moisture present in the 
windings that resulted in the lower than acceptable insulation reading.  
Heat should be distributed as evenly as possible across the motor surface so as not to overheat particular areas that 
could result in damage to the motor insulation. 

1) As an example, an electric motor can be dried out by placing 6 to 12 infrared lamps (According to the frame 
size of the motor) close around the frame of motor, for more than 24 hours under observation. 

2) To successfully drive off moisture, the motor windings need only be heated to a temperature 10oC above the 
current “dew point” of the surrounding environment, and care should be taken to ensure the motor frame 
temperature does not exceed 80oC.

Internal heating There are two methods of internal heating. Circulating current though the motor windings at low 
voltage or (where anti-condensation heaters have already been fitted to the motor) applying a power supply to the anti-
condensation heaters. 
Circulating current though the motor windings. 

3) A convenient method of drying out electric motor windings is to lock the motor so that it can not rotate and 
apply a very low AC voltage (of about 10% of the normal voltage) to the motor terminals.  

4) Competent supervision is necessary during this process of "Drying Out" as heat generated in the windings is 
not easily dissipated and parts of the winding may be exceedingly hot before others parts have time to expel 
the moisture.

5) By applying DC current (Not more than 80 % of the motor rated current) continuously to the windings of the 
motor, the winding can be heated and therefore dried out. An added advantage of DC current is it easy control 
through a "rheostat” (variable resistor). 

6)  As the windings will be hotter than the frame, care should be taken to ensure the motor frame temperature 
does not exceed 50oC.

7) Applying a power supply to the anti-condensation heaters (where anti-condensation heaters have already 
been fitted to the motor windings). 

8) This is the simplest method to expel moisture from motor windings, but is only possible if anti-condensation 
heaters were fitted to the motor windings prior to delivery of the motor. 

9) Simply apply the correct auxiliary power supply to the anti-condensation heaters. This method may take 
considerable time as although the heat is applied directly to the windings, these types of heaters are generally 
low wattage and will therefore take time to result in the desired improvement in insulation resistance.  

10) As the windings will be hotter than the frame, care should be taken to ensure the motor frame temperature 
does not exceed 50oC.

NOTE: Once the drying process has been completed, insulation testing of the motor winding must determine whether 
the insulation reading has been sufficiently improved to enable the motor to be placed in service. 

8. GREASING 
Motor bearings are greased during manufacture. To ensure long bearing life, Toshiba recommends during initial start up, 
that the bearings with grease nipples be relubricated. Sealed bearings do not have to be checked for relubrication.  
Ensure that the grease exit ports are opened during lubrication.  
For greasing information, please refer to sections 11.3 and 11.4.  

9. COUPLING APPLICATIONS
All motors (excluding 2 pole) are suitable for normal vee-belt operation. 2 pole motors are generally suitable for direct 
coupling only. For heavy belt operation, a roller bearing configuration may be recommended.  
Pulleys or couplings are only to be installed by utilising the threaded hole in the end of the shaft. This prevents impact that
could damage the motor bearings.    
Machines connected with the motor via couplings must be aligned in accordance with the directions of the coupling’s 
manufacturer. Use only flexible couplings.   
For confirmation of application suitability, please contact your Toshiba representative.
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10. INSTALLATION - Mechanical 
The mounting faces should be smooth, flat and clean to ensure good surface-to-surface contact. 
If the mounting faces are misaligned or uneven, the correct fitting of the motor may need to include appropriate shim packing. 
For foot mounted motors, soft foot should not exceed 0.2mm. 

The following table provides a guideline to Toshiba motor Hold-Down bolt sizes and maximum tightening torques. 

Toshiba Low Voltage Motor bolts are Mild Steel grade 8.8, Zinc Plated 

Motor Frame Motor Foot Hole 
Diameter Metric Bolt Size Recommended Maximum Tightening 

Torques in Newton Metres 
D71 7mm 6mm 8 Nm

D80 - D90 10mm 8mm 25 Nm 
D100 - D132 12mm 10mm 40 Nm 
D160 - D180 14.5mm 12mm 55 Nm 
D200 - D225 18.5mm 16mm 80 Nm 
D250 - D280 24mm 20mm 150 Nm 
D315 - D355 28mm 24mm 200 Nm 
Above D355 30mm 400 Nm 

11. INSTALLATION - Electrical 
Only persons with the relevant qualifications should connect or disconnect electrical apparatus.
Each motor should be checked individually.  The following should be used only as a guide. 
All wiring must be in accordance with AS/NZS3000 or local equivalent. 

11.1 Cable Gland Selection 
Cable gland selection should ensure, 

- Each cable gland is suitable for the cable 
- Each cable gland has an IP rating not less than that of the motor terminal box. 
- A qualified and experienced competent person shall install the cable glands. 

11.2 Cable Gland Entries 
All cables must enter the motor main terminal box and auxiliary terminal box or boxes through Ex cable glands, 
appropriately certified for their use in the designated hazardous area. 
Where motors are supplied with removable terminal box gland plates, either undrilled or where pre-drilled and tapped 
cable gland entries are to be reconfigured (by a suitably qualified Ex competent person), to ensure the integrity of the 
enclosure’s IP rating is maintained, the following guidelines should be followed:- 
a. Where pre-drilled and tapped cable gland entries are to be reconfigured, the existing gland plate must be replaced

with a metallic gland plate of suitable material (i.e. cast iron, stainless steel, mild steel or non-ferrous metal) of a 
minimum thickness to enable a minimum of 5 threads of the cable gland to engage in the reconfigured drilled and 
tapped gland plate threads (minimum gland plate thickness 10mm). Note: Non-Ferris (Brass or Stainless) gland 
plates should be used for single core cables where the current per phase is greater than 300A. 

b. The layout of cable gland entries in removable gland plates must meet the minimum clearances 
1) between cable entries and 2) to gland plate extremities as shown in the following tables. 

Minimum clearances between cable entries and to gland plate extremities. 

A = Minimum spacing between cable gland holes    B = Minimum spacing between cable gland holes and long extremity. 
C = Minimum spacing between cable gland holes and short extremity 
Note: The quantities of cable entries are not restricted providing the positioning limitations are not exceeded. 
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Terminal Box Limitations of gland hole positioning 
(in the un-drilled gland plate) dimensions in mm 

63 to 112 A = 7 B = 10 C = 10 
132 A = 7 B = 10 C = 18 
160 A = 7 B = 10 C = 20 
180 to 225 A = 10 B = 20 C = 20 
250 to 315 A = 10 B = 28 C = 28 

Note: care must be taken when drilling “blank cable gland” 
 Do not use a hole, over size for the correct tapping of the gland plate thread to suit the cable gland (otherwise water or 

dust ingress may impacting the IP rating and / or Ex properties of the motor). 
 Ensure the cable gland is strong enough to support the weight and stress applied from the external cable. Where 

necessary, support the cable near the terminal box to avoid deformation of the gland plate (note min. plate thickness) 
 Do not deform the flatness of the gland plate when drilling and tapping and fitting cables. 
 Allow sufficient space between each cable entry and between each cable entry and the gland plate gasket sealing 

area, to allow for the proper tightening of the cable glands and gland plate fixing bolts. 
 Metric cable gland threads must conform to Australian Standards AS/NZS 2053.7 2002 or to any internationally 

recognized standards such as NTP or similar. 

11.3 Motor terminating procedures 
 To obtain clockwise rotation of shaft (viewed from the drive end), supply lines red, white & blue should be 

connected to terminals U1, V1  & W1 (respectively) 
 Where terminal block links are to be used, check nameplate for the correct link configuration for the supply voltage. 
 Ensure all lugs and links are in intimate contact with each other (no nut or washer should form part of the current 

path).
 Ensure the motor frame and terminal box are earthed in accordance with all relevant Standards and procedures. 
 Ensure all cable lugs are sized and crimped correctly, and all cables, lugs and glands are in accordance with all 

relevant Standards and procedures. 
 Check all nuts are tightened. 
 Ensure all gaskets and any required sealants are present & correctly fitted 
 Glands must maintain the motor’s IP rating. 
 Any unused cable entries must be plugged. If a gland is used, it must be capable of maintaining the IP rating. 

11.4 Protection 
To correctly protect the motor, approved on line protection devices eg thermal overloads may be used. Alternatively,  
thermistors (where fitted) should be connected to a thermistor control unit complying with AS1023.1. 
The operating current must not exceed the full load current on the nameplate. 

11.5 Motors used with Variable Speed Controllers 
When a motor is used with a variable speed controller, a dv/dt filter should be installed on the output side of the variable 
speed controller to mitigate the possible harmful effects of non-sinusoidal supply on the motor. 
Toshiba motors have been tested with Toshiba variable speed controllers. Toshiba recommends the use of output filters to 
provide optimum performance especially on long cable runs. 
The load at different speeds should be verified for each application. Refer to your Toshiba representative for further 
details.
To promote high reliability, the peak voltage at the motor terminals should not exceed the limits defined in IEC 60034-17.   
For variable speed controller application suitability and support, contact your Toshiba representative. 

12. MAINTENANCE  
It is the users responsibility to maintain the motor. Toshiba recommends regular maintenance by a competent person. 
Maintenance practices should be developed and approved by the end user/customer. 
These practices should include but are not limited to: 

1. periodic inspections relevant to site conditions 
2. bearing lubrication practices 
3. condition monitoring practices. 
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12.1 General Maintenance  
 The motors air paths (including motor fins & air inlets) must be regularly checked and cleaned, when 

necessary.  
 Ensure that any build up of dust, dirt etc is regularly cleaned off the motor. 
 Certain motor configurations may require additional shields. 

 To maintain the integrity of the motor’s IP rating, ensure that all gaskets, glands, seals and sealing compounds 
are replaced correctly if disturbed. 

 If your motor is fitted with a shaft earth brush and insulated bearings ensure that they are regularly and properly 
maintained.  

12.2 Re-greasing  
Motors with grease nipples will require periodic re-greasing. When re-greasing, use only recommended grease as per 
sections 11.3 and 11.4. The motor must be running and have grease exit ports opened during lubrication. Note: When 
regreasing a running motor ensure all safety precautions are observed. 
Ensure that the motor runs for a sufficient time to allow the used grease to purge before the exit ports are closed.  For 
motors requiring special types of lubricant, the specification and quantity of grease to be used are noted on the nameplate. 
Motors without greasing facilities are fitted with sealed bearings. Sealed bearings are pre-lubricated for the life of the 
bearing but should be monitored by the user and replaced when necessary.  

12.3 Recommended Grease 
Toshiba recommends the use of Shell Alvania RL 2 lithium based grease. Always regrease bearings with the same grease type. 

12.4 Re-greasing information table  

Grease
   Qty 

   Replenish Intervals 
           (days) 

 Replenish Intervals  
            (days) Bearing

   No.
(Grams)  2P  4P  6P  8P 

Bearing
   No.

Grease
   Qty 
(Grams)  2P  4P  6P 8P

 6208    25  70 130 130 130   6317    80 N/A 100 130 130 
 6209    25  70 130 130 130   6318    80 N/A 100 130 130 
 6210    30  70 130 130 130   6319    80 N/A 100 130 130 
 6211    30  70 130 130 130   6320    80 N/A 100 130 130 
 6212    30  70 130 130 130  NU214    30 N/A 100 130 130 
 6213    30  50 130 130 130  NU215    30 N/A 100 130 130 
 6214    30  50 130 130 130  NU216    30 N/A 100 130 130 
 6310    30  50 130 130 130  NU217    30 N/A 100 130 130 
 6311    30  50 130 130 130  NU218    30 N/A 100 130 130 
 6312    30  50 130 130 130  NU219    50 N/A 100 130 130 
 6313    30  50 130 130 130  NU220    50 N/A 100 130 130 
 6314    50  40 100 130 130  NU318    80 N/A  70 130 130 
 6315    50 N/A 100 130 130  NU320    80 N/A  50 130 130 
 6316    50 N/A 100 130 130 NU2224   100 N/A  50 130 130 

Note: the above table is based on a motor running for 24 hours per day. For an 8-hour duty cycle multiply the interval by 3. 

Note:  Excessive lubrication and/or incorrect grease type may cause an increase in bearing temperature. 
 This may lead to an increased risk of premature bearing failure. 

13. CONSULTANCY SERVICE 
TIC can provide a consultancy service to develop training and service procedures for your site specific practices. This 
consultancy service should be booked well in advance of any intended service work to ensure appropriate job planning can 
be established and verified. 
For more information on this consultancy service, please contact your Toshiba representative. 

14. WARRANTY 
Warranty conditions are specified under Toshiba International Corporation’s “Conditions of Sale”, unless otherwise 
agreed in writing. For any warranty concerns (after completing the appropriate electrical & mechanical checks), please 
contact your Toshiba representative.
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15. STORAGE  
For short term storage (0-6 months) motors should be stored in a clean, dry and well-ventilated area that is free of 
vibration. 
Please contact Toshiba International Corporation regarding the recommended procedures for long-term (over 6 months) 
storage of a motor. 

16. RENEWAL OF PARTS 
The use of only genuine Toshiba parts is recommended. When ordering, specify the full nameplate details, the quantity 
and description of the part/s. 
For information and service, please contact your Toshiba representative. 

17. MOTOR DISPOSAL 
Dispose of the motor in a responsible manner and in compliance with all local environmental laws and regulations. 

Toshiba International Corporation Pty Ltd 
Australia
Toshiba International Corporation Pty Ltd (Head Office) 
2 Morton St, Parramatta 
NSW Australia  2153 
Tel: (02) 9768-6600  Fax: (02) 9890-7546 
Homepage: www.tic.toshiba.com.au. Email: motorsales@tic.toshiba.com.au 

Victoria  (Branch Office)    Queensland (Branch Office)
411 Ferntree Gully Road,    Unit 4/20 Smallwood Place, 
Mount Waverley, Vic   3149    Murarrie, Qld  4172 
Tel: (03) 8541-7960   Fax: (03) 8541-7970  Tel: (07) 3902-78770 Fax: (07) 3902-7878 
Email: vicsales@tic.toshiba.com.au Email: qldsales@tic.toshiba.com.au

Western Australia (Branch Office) NSW – Maitland (Representative Office) 
180 Daly Road,     Hunter Valley  
Belmont, WA  6104     PO Box 86 Maitland NSW  2320 
Tel: (08) 9479-4188   Fax: (08) 9479-4189  Tel: (02) 4930-5036  Fax: (02) 4930-5038 
Email: wasales@tic.toshiba.com.au

Tasmania (Representative Office)   Distributor Details  
Contact Victorian Branch Office        
Tel: (03) 8541-7960  

Singapore
Toshiba Asia Pacific Pte Ltd (Head Office) 
152 Beach Head Rd, #16-00 Gateway East 
Singapore 189721 
Tel: (65) 6297-7689/ 6297/  7686 Fax: (65) 6297-6551 
Homepage: www.asia.toshiba.com Email: tapl_Inq@tasia.toshiba.co.jp 

Thailand
Toshiba Asia Pacific Pte Ltd -  Bangkok  (Representative Office) 
946 Dusit Thani Building Room 805A 
8th floor Rama 4 Road, Silom, 
Bangrak, Bangkok 10500  Thailand 
Tel: (662) 236-6401  Fax: (662) 237-4682  

Malaysia
Toshiba Asia Pacific Pte Ltd -  Kuala Lumpur  (Representative Office) 
No.47-9, The Boulevard Mid Valley 
City, Lingkaran Syed Putra 59200 
Kuala Lumpur, Malaysia 
Tel: (603) 2284-6222 Fax: (603) 2288-1952

Philippines
Toshiba Asia Pacific Pte Ltd - Manila  (Representative Office) 
37th floor, GT Tower International 
6815 Ayala Ave, Makati City 
Metro Manila, Philippines 1226 
Tel: (632) 819-1048  Fax: (632) 819-5479
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18.5 kW THREE PHASE INDUCTION MOTOR

Nameplate Rating       Standard Code  -  AS 1359-1983      AMBIENT TEMP. 400C
Secondary Type Model Volts Amperes

Full Load 
Hz Poles Full Load 

Speed r.p.m Volts Amperes

Insulation
Class 

Time Rating Design Frame No.

TEFC TSH - HE01 415  34.40 50 4 1470   F CONT N D180M

Test Characteristics 
No Load Test        50    Hz Locked Rotor Test   50    Hz Locked Rotor Test      25   Hz 

Volts Amperes Watts Amperes Volts Watts Amperes Volts Watts 
 415  13.453  458  36.430 105.80 1960 36.36 59.3 1300 

          
          
          
          

Load Characteristics Data 
Load (%) 0 25 50 75 100 125 Breakdown Torque   % 217 

Current (A) 13.45 16.33 20.8 26.84 34.4 42.34 Locked Rotor Current (A) 201 
Efficiency (%) 0 89.46 93.16 93.84 93.58 92.94 Locked Rotor Torque % 205 
Power Factor  (%) 4.731 44.05 66.43 76.63 79.95 81.76 Pull Up Torque % 164 
Slip (%) 0 0.4361 0.8943 1.3053 1.8498 2.4806    

Temperature Rise  (Deg. C) (Room 20.7°C) Winding Resistance 
Stator Coil Frame Bearing Test method Between Line at 20Hour Run Volts Hz Load 

(%)  RM  LS OS AM PM  Ohms 
3Hr 415 50 100  62.1 34.8 41.9 ----  Stator 0.211 

Rotor  TM….Thermometer Method  
RM….Resistance Method 

LS…..Load Side 
OS….Opposite  Side 

AM…Actual load method 
PM…Primary-superposed equivalent 

loading method 

Insulation Resistance              Dielectric Test 
Megohms Megger Volts AC. 60Hz for 1 Min  Air Gap 0.6mm 

Stator 100+ 500 1900V LS 6310 
Rotor  

Bearing
OS 6210 

Vibration 0.2mm/S 
Noise 65.5dB(A) 

Remarks 

                               Over Speed 120%, 2 min ..................................................... Satisfactory

                               Momentary Excess Torque 160%, 15 sec ........................... Satisfactory

Date of Test: DEC  02  2003  Tested by: Jie  Hua 

    Type Test Certificate
Serial No:           S35295941
Document No:  T8Y3-B0180H-415V

HIGH EFFICIENCY

TOSHIBA INTERNATIONAL CORPORATION, INDUSTRIAL DIVISION, AUSTRALIA
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LUGGAGE POINT W.R.P.
GRIT DREDGER No 1

VOL 1: OPERATING MANUAL

MAN-LUG-2261-01 Pg 51
ISSUED: 25/06/11

REV 0 A. Mangan

12.3 Level Limit Switch

Endress + Hauser
Model: FTM21
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12.4 Soft Starter

Emotron
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A softstarter  
beyond the ordinary

Emotron MSF 2.0 Softstarter
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Starting an electrical motor involves a number 
of challenges, such as high start currents and 
mechanical stress on equipment. This results 
in high energy, installation and maintenance 
costs.

Whilst traditional softstarters handle the 
most common start challenges, Emotron 
MSF 2.0 offers a lot more. Start and stop 
sequences are optimized. Advanced braking 
techniques increase productivity. Built-in 
monitor functionality protects your process 
from inefficiency, damage and downtime. Easy 
installation and set-up save time and money.

In addition, the Emotron MSF is developed for 
selected applications, which means optimized 
functionality adapted to your specific needs.

A softstarter beyond the ordinary!

More than just 

Smooth starts reduce your costs
Conventional softstarters use a pre-defined voltage 
ramp to control the start. With Emotron MSF 2.0, the 
actual motor torque is continuously calculated and 
controlled according to the application requirements. 
This so called torque control ensures an ultra-smooth 
start with constant acceleration.

The torque control means the start current is reduced 
even further by up to 30%. You can use smaller fuses 
and less expensive cables, and will thus benefit from 
lower installation and energy costs. The smooth starts 
also lead to less mechanical stress, improved process 
control and reduced maintenance costs.

With an Emotron MSF the start current is up to 30% lower than  
with a conventional softstarter.

Emotron MSF offers efficient torque control that enables you to start 
more smoothly with constant acceleration.

Current

DOL start

Y/D start Voltage/current 
control softstarter

Emotron torque 
control softstarter

Emotron softstarter with torque control

Softstarter with voltage control

Y/D start

Direct on line (DOL) start

Time

Speed

2,000

1,000

5 s 10 s

1,480 rpm

Time

I/IN
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a soft start

Protect your process and  
maximize efficiency
The Emotron MSF 2.0 softstarter has a built-in shaft 
power monitor that protects your machine and process 
against costly downtime, equipment damage and break-
down. It reacts immediately if a crusher is jammed, a 
pump running dry or a fan operating inefficiently due to 
a blocked filter.

This is achieved by constant viewing of the motor shaft 
power. Any deviation from your selected load levels will 
result in a warning or a quick but smooth stop. You can 
rely on an efficient and reliable operation protected from 
damage and interruptions.

A built-in shaft power monitor protects your process against damage 
and inefficiency by sending a warning or stopping the process at your 
chosen load levels.

Smart stops – smooth or quick
The definition of a smart stop depends on your 
application. For a pump, the aim is to slowly decrease 
the flow to prevent water hammer, while a saw often 
requires a quick stop for security or productivity 
reasons. Emotron MSF 2.0 softstarter meets both 
challenges just as efficiently.

When stopping a pump you can benefit from the same 
smart principle as when starting it – a linear stop using 
the torque control. You no longer risk water hammer and 
there is no need for costly equipment such as motor-
controlled valves.

When a quick stop is needed, Emotron MSF offers 
efficient built-in brake functionality. This eliminates 
the need for expensive and space-consuming external 
brakes and saves you both investment and maintenance 
costs.

The torque control ensures a linear stop that protects your pump  
from water hammer. No motor-controlled valves are required.

Overload stop

Overload warning

Normal load curve

Underload warning

Underload stop

Load

Time

Speed

Time

DOL start 
Y/D start

Voltage/current control
softstarter

Emotron torque 
control softstarter
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Challenge Emotron MSF solution Value

High start currents require large 
cables and fuses. High fixed fees for 
power consumption.

MSF square torque control minimizes 
start currents. 

Smaller cables and fuses can be 
used. Energy bills are smaller and 
installation costs reduced.

High initial motor torque causes 
mechanical stress on motor, 
transmission and pump.

MSF square torque control ensures 
smooth starts that minimize 
mechanical stress.

Reduced maintenance costs, 
minimized downtime and extended 
equipment lifetime.

Stopping the pump causes water 
hammer and mechanical stress on 
pipes and valves. Expensive motor-
controlled valves are required.

Torque control provides linear 
acceleration and deceleration. 
Minimizes impact on equipment and 
eliminates need for motor-controlled 
valves.

Maintenance costs and downtime 
are minimized. Installation costs  
are reduced.

Dry-running and cavitation damages 
the pump and causes downtime.

Built-in shaft power monitor sends 
warning or stops the pump when 
load is outside your chosen limits. 
Actual load can be displayed via  
e.g. Profibus.

Damage is prevented, reducing 
maintenance costs and downtime.

Start and stop levels need to be 
controlled via analogue signal.

Analogue sensor can be connected 
directly to MSF to control start and 
stop levels.

Simplified installation and reduced 
investment costs since external PLC 
is not required.

Process inefficiency due to e.g. 
a blocked pipe, a valve not fully 
opened or sludge sticking to the 
impeller. Energy is wasted and 
equipment stressed.

Built-in shaft power monitor sends 
warning or stops the pump when 
load is outside your chosen limits. 
Actual load can be displayed via  
e.g. Profibus.

Optimized operation and minimized 
energy consumption. Preventive 
action minimizes damage and 
downtime.

Pumps

A softstarter that me

Emotron MSF protects your pumps against damage and downtime.  
No need to worry about water hammer, dry-running or cavitation  
– or inefficiency due to a blocked pipe or a valve not fully opened.
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Challenge Emotron MSF solution Value

High start currents require large 
cables and fuses. High fixed fees  
for power consumption.

MSF square torque control minimizes 
start currents. 

Smaller cables and fuses can be 
used. Energy bills are smaller and 
installation costs reduced.

High initial motor torque causes 
mechanical stress on motor, 
transmission and fan.

MSF square torque control ensures 
smooth starts that minimize 
mechanical stress.

Reduced maintenance costs, 
minimized downtime and extended 
equipment lifetime.

Draught causes a turned-off fan to 
rotate in wrong direction. Starting 
the fan will lead to high current 
peaks and mechanical stress. 
Can result in blown fuses and 
breakdown.

MSF gradually slows the motor to a 
complete stop before starting it in 
the right direction.

Damage is prevented, reducing 
maintenance costs and downtime. 
Mechanical vibrations are 
eliminated.

Direction of air flow needs to be 
controlled for safety reasons, e.g. 
when starting a tunnel fan in an 
emergency.

MSF offers full control of direction 
thanks to two inputs for start left/
right and built-in control of forward/
reverse contactors.

Simplified installation and reduced 
investment costs since external PLC 
is not required.

Process inefficiency due to e.g. a 
broken belt, a blocked filter or a 
damper not being fully opened. 
Energy is wasted and equipment 
stressed.

Built-in shaft power monitor sends 
warning or stops the fan when 
load is outside your chosen limits. 
Actual load can be displayed via e.g. 
Profibus.

Optimized operation and minimized 
energy consumption. Preventive 
action minimizes damage and 
downtime.

Fans

Emotron MSF ensures soft starts that reduce mechanical stress. 
Even a fan that is rotating the wrong way is started safely. You can 
also control the rotation direction without using a PLC.
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Challenge Emotron MSF solution Value

High start currents require large 
cables and fuses. High fixed fees for 
power consumption.

MSF torque control minimizes  
start currents. 

Smaller cables and fuses can be 
used. Energy bills are smaller and 
installation costs reduced.

High initial motor torque causes 
mechanical stress on motor, trans-
mission and compressor.

MSF torque control ensures smooth 
starts that minimize mechanical 
stress.

Reduced maintenance costs, 
minimized downtime and extended 
equipment lifetime.

Compressor is damaged when  
cooling agent enters compressor 
screw.

Built-in shaft power monitor imme-
diately detects overload situation 
and automatically switches off the 
compressor.

Damage is prevented, reducing 
maintenance costs and downtime.

Energy is wasted when compressor 
is running unloaded.

Built-in shaft power monitor imme-
diately detects underload situation. 
Sends warning or stops the  
compressor.

Optimized operation and minimized 
energy consumption. Extended 
equipment lifetime.

Process inefficiency due to e.g. a 
broken belt, a blocked filter or a 
valve not being fully opened. Energy 
is wasted and equipment stressed.

Built-in shaft power monitor sends 
warning or stops the compressor 
when load is outside your chosen 
limits. Actual load can be displayed 
via e.g. Profibus.

Optimized operation and minimized 
energy consumption. Preventive  
action minimizes damage and  
downtime.

Compressors

A softstarter that me

Emotron MSF offers more than just soft starts and stops. A built-in 
shaft power monitor helps prevent damage and inefficiency, 
e.g. if the compressor is idling or cooling agent enters the screw.
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Challenge Emotron MSF solution Value

High start currents require large 
cables and fuses. High fixed fees  
for power consumption.

MSF torque control minimizes start 
currents. 

Smaller cables and fuses can be 
used. Energy bills are smaller and 
installation costs reduced.

High initial motor torque causes 
mechanical stress on motor, trans-
mission and blower.

MSF torque control ensures smooth 
starts that minimize mechanical 
stress.

Reduced maintenance costs, 
minimized downtime and extended 
equipment lifetime.

Process inefficiency due to e.g. a 
broken belt, a blocked filter or a 
valve not being fully opened. Energy 
is wasted and equipment stressed.

Built-in shaft power monitor sends 
warning or stops the blower when 
load is outside your chosen limits. 
Actual load can be displayed via e.g. 
Profibus.

Optimized operation and minimized 
energy consumption. Preventive  
action minimizes damage and  
downtime.

Blowers

Emotron MSF reduces start currents and thereby your installation, 
maintenance and energy costs. Your blowers are also protected  
against damage and downtime thanks to a built-in shaft power monitor.
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Challenge Emotron MSF solution Value

High start currents require large 
cables and fuses. High fixed fees  
for power consumption.

MSF torque control minimizes start 
currents. 

Smaller cables and fuses can be 
used. Energy bills are smaller and 
installation costs reduced.

High initial motor torque causes 
mechanical stress on motor, trans-
mission and crusher.

MSF torque control ensures smooth 
starts that minimize mechanical 
stress.

Reduced maintenance costs, 
minimized downtime and extended 
equipment lifetime.

High load when starting crusher 
loaded with material.

Torque boost can be used at start to 
overcome initial torque peak.

Reduced maintenance costs and 
optimized operation.

Quick stops of screens are required 
for safety and/or productivity rea-
sons.

Built-in vector brake offers quick and 
safe braking of screens. No need for 
mechanical brakes.

Increased safety and productivity. 
Reduced maintenance and installa-
tion costs.

Quick and safe stops of high inertia 
load are required.

Built-in reverse current brake offers 
quick and safe stops of high inertia 
loads.

Increased safety and productivity. 
Reduced maintenance and installa-
tion costs.

Material that could damage 
equipment or final product comes 
into the crusher.

Built-in shaft power monitor sends 
warning or stops the crusher when 
load is outside your chosen limits.

Damage is prevented, reducing 
maintenance costs and downtime.

Process inefficiency due to broken 
or worn equipment. Energy is wasted 
and equipment stressed.

Built-in shaft power monitor sends 
warning or stops the blower when 
load is outside your chosen limits. 
Actual load can be displayed via  
e.g. Profibus.

Operation is optimized. Preventive 
action minimizes damage and 
downtime.

Crushers

A softstarter that me

Emotron MSF ensures smooth and efficient starts even of a heavily 
loaded crusher. Early warnings and safety stops minimize damage 
and downtime.
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Challenge Emotron MSF solution Value

High start currents require large 
cables and fuses. High fixed fees for 
power consumption.

MSF torque control minimizes start 
currents. 

Smaller cables and fuses can be 
used. Energy bills are smaller and 
installation costs reduced.

High initial motor torque causes 
mechanical stress on motor, 
transmission and mill.

MSF torque control ensures smooth 
starts that minimize mechanical 
stress.

Reduced maintenance costs, 
minimized downtime and extended 
equipment lifetime.

High load when starting mill loaded 
with material.

Torque boost can be used at start to 
overcome initial torque peak.

Reduced maintenance costs and 
more efficient operation.

Quick stops are required for safety 
and/or productivity reasons.

Built-in vector brake offers quick 
braking. No need for mechanical 
brakes.

Increased safety and productivity. 
Reduced maintenance and 
installation costs.

Quick and safe stops of high inertia 
load are required.

Built-in reverse current brake offers 
quick and safe stops of high inertia 
loads.

Increased safety and productivity. 
Reduced maintenance and 
installation costs.

Material that could damage 
equipment or final product comes 
into the mill.

Built-in shaft power monitor sends 
warning or stops the mill when load 
is outside your chosen limits.

Damage is prevented, reducing 
maintenance costs and downtime.

Process inefficiency due to broken 
or worn equipment. Energy is wasted 
and equipment stressed.

Built-in shaft power monitor sends 
warning or stops the mill when 
load is outside your chosen limits. 
Actual load can be displayed via e.g. 
Profibus.

Operation is optimized. Preventive 
action minimizes damage and 
downtime.

Mills

Quick and safe stops are ensured by Emotron MSF, as are smooth 
starts of heavily loaded mills. Early warnings or safety stops allow 
preventive action, e.g. if material that could cause damage gets into 
the mill.
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Challenge Emotron MSF solution Value

High start currents require large 
cables and fuses. High fixed fees for 
power consumption.

MSF torque control minimizes start 
currents. 

Smaller cables and fuses can be 
used. Energy bills are smaller and 
installation costs reduced.

High initial motor torque causes 
mechanical stress on motor, 
transmission and mixer.

MSF torque control ensures smooth 
starts that minimize mechanical 
stress.

Reduced maintenance costs, 
minimized downtime and extended 
equipment lifetime.

Difficult to determine when mixing 
process is ready.

Built-in shaft power monitor can be 
used to determine when viscosity is 
right.

Optimized operation. Higher product 
quality.

Process inefficiency due to e.g. a 
broken or damaged blade. Results in 
longer mixing time or process failure. 
Energy is wasted and equipment 
stressed.

Built-in shaft power monitor sends 
warning or stops the mixer when 
load is outside your chosen limits. 
Actual load can be displayed via e.g. 
Profibus.

Optimized operation and minimized 
energy consumption. Preventive 
action minimizes damage and 
downtime.

Mixers

A softstarter that me

Emotron MSF offers more than just soft starts and safe stops.  
It senses when the viscosity is right, thereby optimizing operation.  
Inefficiency is immediately detected, e.g. due to a damaged blade.
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Challenge Emotron MSF solution Value

High start currents require large 
cables and fuses. High fixed fees  
for power consumption.

MSF torque control minimizes start 
currents.

Smaller cables and fuses can be 
used. Energy bills are smaller and 
installation costs reduced.

High initial motor torque causes 
mechanical stress on motor, 
transmission and saw.

MSF torque control ensures smooth 
starts that minimize mechanical 
stress.

Reduced maintenance costs, 
minimized downtime and extended 
equipment lifetime.

Quick stops are required for safety 
and/or productivity reasons.

Built-in vector brake ensures quick 
and safe stops.

Increased safety and productivity. 
Reduced maintenance and 
installation costs.

Quick and safe stops of band saws 
or very short braking times are 
required.

Built-in reverse current brake 
ensures quick and safe stops of 
band saws and offers very short 
braking times.

Increased safety and productivity. 
Reduced maintenance and 
installation costs.

Process inefficiency due to e.g. 
damaged or worn saw blade. Energy 
is wasted and equipment stressed.

Built-in shaft power monitor sends 
warning or stops the saw when 
load is outside your chosen limits. 
Actual load can be displayed via e.g. 
Profibus.

Optimized operation and minimized 
energy consumption. Preventive 
action minimizes damage and 
downtime.

Saws

Emotron MSF ensures soft starts and quick stops that enhance safety 
and productivity. Inefficiency due to e.g. a worn saw blade is detected 
immediately, minimizing downtime and maintenance costs.
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Easy to install 

Emotron MSF offers versatile communication options with, for 
example, a control room. Analogue, digital, serial and fieldbus com-
munication are supported.
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and easy to use

Quick and cost-efficient installation
Installing an Emotron MSF 2.0 unit is quick and cost-
efficient. There is no need for any of the additional 
equipment usually required to complement soft starter 
functions – DC brakes, motor protection relays, mains 
failure relays, load monitors, meters, displays or 
switches. Everything you need is included in the Emotron 
MSF unit.

Programming the settings according to your needs is 
also quick and easy. Our manuals help you achieve 
optimal use of the Emotron MSF in your application.

Programmable inputs increase flexibility
Emotron MSF 2.0 has four programmable inputs that 
offer great flexibility and extended functionality. For 
example, you can control the rotation direction of a 
fan by programming two inputs for start left and start 
right respectively. An external alarm signal can be 
connected to stop the motor if a problem occurs. Up to 
four different parameter sets can be selected via the 
programmable inputs.

Versatile communication options
In many applications, the softstarter is one of several 
control devices. To enable communication between 
these devices and with e.g. a control room, Emotron 
MSF 2.0 provides versatile communication options:

• Fieldbus communication (Profibus, DeviceNet, 
Ethernet)

• Serial communication (RS232, RS485, Modbus)
• Analogue and digital outputs

Installation is quick and cost-efficient, since no additional equipment 
is required. Everything you need is included in the Emotron MSF unit.

Several process values and system parameters are 
available via the communication interfaces. These 
can be used in your control system to achieve optimal 
performance at minimal cost.

• Current
• Voltage
• Shaft power
• Energy consumption
• Power factor
• Shaft torque
• Operating time
• Motor thermal capacity
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Matching a wide range of motor sizes

Technical data
Emotron MSF 2.0 softstarters are  
available in the following range:

Supply voltage 200 – 690 V, 3-phase
Rated current 17 – 1,650 A
Rated power 7.5 – 1,600 kW
Protection class IP20, NEMA 1 (up to 960 A)
  IP00, NEMA 0 (up to 1,650 A)

Approvals Global standards

For further technical information,  
please see the Emotron MSF 2.0 data sheet.
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Our complete product portfolio offers optimum solutions 
for your specific needs. The products are all based 
on the same technology platform and can easily be 
integrated in complete solutions. Wide power range, high 
protection class and compliance with global standards 
mean they fulfil the highest demands.

• Shaft power monitors – protect your process from 
damage and unplanned downtime.

• Softstarters – ensure smooth starts and safe stops.

• Variable speed drives – minimize energy consumption 
and wear.

START

PROTECT

CONTROL

STOPYOUR
MACHINE/PROCESS

Products for your specific needs
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Dedicated Drive
Emotron develops products for starting, protecting, controlling and stopping  
machines and processes driven by electric motors. Our drive is to create  
measurable benefits for our customers through reliable, cost-efficient and  
user-friendly solutions. By focusing on selected applications, such as pumps, 
cranes and lifts, we can offer functionality optimized for specific needs. 

Since 1975 we have established a solid position as an innovative and pioneering 
company. Research and development takes place at our head office in Sweden 
and at our subsidiaries in Germany and the Netherlands. Germany is also the 
location for the Emotron technical centres for lift and crane solutions. We have 
sales offices in Sweden, Germany, the Netherlands, China and Latin America,  
as well as a worldwide network of authorized service partners.

Emotron AB, PO Box 222 25 , SE-250 24 Helsingborg, Sweden
Phone: +46 42 16 99 00, Fax: +46 42 16 99 49

www.emotron.com

Emotron partners worldwide — please see our website
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]�DĴH�TJ����
�KVL���Y��_�Y
�� VOIO�HE�O�DC���

��
L�����E�RCDDEF�G�E�HIJ����SL	��J��O�HE����H�̂���̀�

�
�_��D��J��O��J�J�̀�J�TY

a���KVL�MQNY�

ZH[Y�TC��J���\����a���KVL��Q
���Y�

BU����TO�TCO��D���\�bC�������GJ�E�ĤD���\Y
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�i ��HE�ICJ��C�DC�

��HE�ICJ��C�DC��T���HT��


��
�K̀����
�KW��O��E�Ĥ�O�DĴH�TJ�X
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BCDC\ ]Ŝ IGNPLPGSFGTJP_TGL̂GKMUL
	̀a

V#����2��!'�'��)���'%��3�2��#.�,	Z��!����&'��&�1��'���#��
3��������%3'�2���!3'����8��!�'1��&�2�!�'4�"1��3#;'3'��'���&�!�
��3#�2���#%!'�8�3#��.1������3��3�!&��'1��8�3'�!&��2�'.��!�
'1���#'#���!8�'1��3#;'3'��'����3�!#'�&��'�&��4

BCDCb cdJQGLHMSFGNQJPIMNLHJFJHIPMT
e;���)1�3��&#�)�!3�'�#!�&�)�&�'#���3�'#�2��%3�8?��'��%3'�2��
&#!!�&'�8��'�'1���!��'�#;�'1��3#;'3'��'��?�!#'�2�'.��!�'1��
�#'#���!8�'1��3#;'3'��'��4�

BCDCf EdIGKOGOLSMPMTLHĴKG
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24-%',1&H)//&3,&5,21,.*,5&3E&4%,8&I(,%&'(,&+.:)+-+&
%-+3,1&46&.-'4&1,*,'&.'',+0'*&)*&1,.2(,5B&%4&6-1'(,1&1,*'.1'&
H)//&3,&.//4H,5&.%5&'(,&*46'*'.1',1&H)//&1,+.)%&)%&6.-/'&24%5)N
')4%8&$%&'()*&2.*,&.&+.%-./&1,*,'&=,)'(,1&7).&24%'14/&0.%,/B&
1,+4',&41&*,1)./&24++-%)2.')4%B&*,,&5,*21)0')4%&4%&0.F,&Q�?&
)*&%,,5,58

A:.+0/,O

S @-'4&1,*,'&.'',+0'*&=0.1.+,',1&�;D<��D?

S I)'()%&C<&+)%-',*&P&./.1+*&422-18

S @'&'(,&P'(&'1)0&'(,1,&)*&%4&.-'4&1,*,'B&3,2.-*,&'(,&.-'4&
1,*,'&24-%',1&24%'.)%*&./1,.5E&D&.-'4&1,*,'&.'',+0'*8

S 94&1,*,'B&.00/E&.&%41+./&1,*,'8&9()*&H)//&./*4&1,*,'&'(,&
.-'4&1,*,'&24-%',18

��������������������� !"�

YZ[\]̂�� ��

_\�̀Z� ��a�	�b

�� c��\d�e��

	�b
_ZfZ��\̂̂�g\�\�Z�Z�f�����hZ�[\d���i�jZ[\]̂��

k\̂]Zfl

mnop
���������������������� !"�� ��!����qq�r�s�rt�!��t��

������������ ���L!! !"�
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�

�

�

u]̂�e�bZ��e�̀

vK�mwmx
�K��q��t !"����������W��py�

 !s ���������!sz��V�s����"��r� � !"������L���
�������ot��V�����V���z��������s�
�L��V�� ��qq�������V�V�!���!�� ���

mnop
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#$%&'(�)*+�(,-(�)./�(01$(02034054$(36(0&,-(1$'$,(3'($%054$7(3%(
8$%&(�)*9�:(;3,<(,<$'$(=0108$,$1'(,<$(7$40>(,38$(6-1(0&,-(
1$'$,(3'(?-%63@&1$7:(A<$(7$40>(,38$(',01,'(?-&%,3%@(B<$%(,<$(
60&4,(3'(@-%$:(;<$%(,<$(7$40>(,38$(<0'($40='$7C(,<$(04018(
B344(5$(1$'$,(0%7(0(1$',01,(0,,$8=,(B344(0&,-80,3?044>(5$(
807$:

DEF��GH�������I���FJ�K���GL����FMF��
�����
A<3'(8$%&(3'(02034054$(36(0&,-(1$'$,(3'(0?,320,$7(3%(8$%&(
�)*9�:(N%(,<3'(8$%&(,<$(7$40>(,38$(6-1(,<$1804(8-,-1(=1-O
,$?,3-%(0&,-(1$'$,(3'(?-%63@&1$7:(A<$(7$40>(,38$(',01,'(?-&%,O
3%@(B<$%(,<$(60&4,(3'(@-%$:(A<3'(8$0%'(,<$(3%,$1%04(,<$1804(
8-,-1(8-7$4(<0'(,-(?--4(7-B%(,-(0(,<$1804(?0=0?3,>(-6(�*�(
P36(3%,$1%04(,<$1804(8-,-1(=1-,$?,3-%(3'($%054$7Q(0%7(,<$(
RAS(1$'3',0%?$(<0'(,-(@-(7-B%(,-():)(TU<8(P36(RAS(3'($%0O
54$7QC(B<3?<(3%73?0,$'(,<0,(,<$(8-,-1(<0'(?--4$7(7-B%:(
;<$%(,<$(7$40>(,38$(<0'($40='$7C(,<$(04018(B344(5$(1$'$,(0%7(
0(1$',01,(0,,$8=,(B344(0&,-80,3?044>(5$(807$:

V�G���HK�K�G�K���GL����FMF�������
A<3'(8$%&(3'(02034054$(36(0&,-(1$'$,(3'(0?,320,$7(3%(8$%&(
�)*9�:(N%(,<3'(8$%&(,<$(7$40>(,38$(6-1(0%(0&,-(1$'$,(06,$1(0(
',01,(4383,0,3-%(04018(P04018(?-7$(W++Q(3'(?-%63@&1$7:(A<$(
7$40>(,38$(',01,'(?-&%,3%@(B<$%(,<$(60&4,(3'(@-%$:(A<3'(
8$0%'(,<$(83%38&8(,38$(5$,B$$%(',01,'(<0'(,-(5$($X=31$7(
P36(#3%38&8(,38$(5$,B$$%(',01,'(=1-,$?,3-%(3'($%054$7Q(0%7(
0(',01,(<0'(,-(5$(044-B$7(6-1(,<$(0?,&04(<-&1(P36(',01,'(=$1(
<-&1(=1-,$?,3-%(3'($%054$7Q:(;<$%(,<$(7$40>(,38$(<0'(
$40='$7C(,<$(04018(B344(5$(1$'$,(0%7(0(1$',01,(0,,$8=,(B344(
0&,-80,3?044>(5$(807$:

Y�JZF[�������GHG���GL����FMF�������
A<3'(8$%&(3'(02034054$(36(0&,-(1$'$,(3'(0?,320,$7(3%(8$%&(
�)*9�:(N%(,<3'(8$%&(,<$(7$40>(,38$(6-1(0%(0&,-(1$'$,(06,$1(0(
4-?T$7(1-,-1(04018(P04018(?-7$(W*Q(3'(?-%63@&1$7:(\'(0(
4-?T$7(1-,-1(?0%%-,(5$(7$,$?,$7(3%(',-==$7(',0,$C(,<$(7$40>(
,38$(',01,'(?-&%,3%@(388$730,$4>(06,$1(,<$(04018(0?,3-%(<0'(
5$$%($X$?&,$7:(;<$%(,<$(7$40>(,38$(<0'($40='$7C(,<$(04018(
B344(5$(1$'$,(0%7(0(1$',01,(0,,$8=,(B344(0&,-80,3?044>(5$(
807$:

]L��F���HK�K��M�G����K�F�F̂IK�F[�GL���
�FMF������
A<3'(8$%&(3'(02034054$(36(0&,-(1$'$,(3'(0?,320,$7(3%(8$%&(
�)*9�:(N%(,<3'(8$%&(,<$(7$40>(,38$(6-1(0%(0&,-(1$'$,(06,$1(0(
?&11$%,(4383,(',01,(,38$($X=31$7(04018(P04018(?-7$(W_Q(3'(
?-%63@&1$7:(\'(0(?&11$%,(4383,(',01,(,38$($X=31$7(60&4,(?-%73O
,3-%(?0%%-,(5$(7$,$?,$7(3%(',-==$7(',0,$C(,<$(7$40>(,38$(
',01,'(?-&%,3%@(388$730,$4>(06,$1(,<$(04018(0?,3-%(<0'(5$$%(
$X$?&,$7:(;<$%(,<$(7$40>(,38$(<0'($40='$7C(,<$(04018(B344(5$(
1$'$,(0%7(0(1$',01,(0,,$8=,(B344(0&,-80,3?044>(5$(807$:

G̀̂�I�aF��GHG���GL����FMF�������
A<3'(8$%&(3'(02034054$(36(0&,-(1$'$,(3'(0?,320,$7(3%(8$%&(
�)*9�:(N%(,<3'(8$%&(,<$(7$40>(,38$(6-1(0%(0&,-(1$'$,(06,$1(0(
80X(=-B$1(04018(P04018(?-7$(W.Q(3'(?-%63@&1$7:(\'(0(80X(
=-B$1(60&4,(?-%73,3-%(?0%%-,(5$(7$,$?,$7(3%(',-==$7(',0,$C(
,<$(7$40>(,38$(',01,'(?-&%,3%@(388$730,$4>(06,$1(,<$(04018(
0?,3-%(<0'(5$$%($X$?&,$7:(;<$%(,<$(7$40>(,38$(<0'($40='$7C(
,<$(04018(B344(5$(1$'$,(0%7(0(1$',01,(0,,$8=,(B344(0&,-80,3O
?044>(5$(807$:

K̀��I�aF��GHG���GL����FMF�����b�
A<3'(8$%&(3'(02034054$(36(0&,-(1$'$,(3'(0?,320,$7(3%(8$%&(
�)*9�:(N%(,<3'(8$%&(,<$(7$40>(,38$(6-1(0%(0&,-(1$'$,(06,$1(0(
83%(=-B$1(04018(P04018(?-7$(WcQ(3'(?-%63@&1$7:(\'(0(83%(
=-B$1(60&4,(?-%73,3-%(?0%%-,(5$(7$,$?,$7(3%(',-==$7(',0,$C(
,<$(7$40>(,38$(',01,'(?-&%,3%@(388$730,$4>(06,$1(,<$(04018(
0?,3-%(<0'(5$$%($X$?&,$7:(;<$%(,<$(7$40>(,38$(<0'($40='$7C(
,<$(04018(B344(5$(1$'$,(0%7(0(1$',01,(0,,$8=,(B344(0&,-80,3O
?044>(5$(807$:

defg	�fh���i���ijk�j����������l��i����������������
�����m�j�

���n���oijk����o�p�i���m�����jlh�i�q���j�����oijk��p�j�
��������������jk�l����i�lj���i���h���jr�����i��s���
�m�����j���j����n���q�kk�s��jkk�q�t�j��l�im�o���t��i�

��i�����u��

�����������j����n��

vFwGLH� �xx

yG�zF �xx{����


�xx �L����FMF��[KMG|HF[}

���
 ~L�|F���w�GL����FMF��G��F�I�M}

defg	�gijsk�io�j����������m���ji�jkj���hj��i���mm�l���m�

�h��jkj���jl���i�m����h�����n�l��p��jkj��������������������
�j�i�io�����

fh���jk�������n����l���i�j����

�����

vFwGLH� �xx

yG�zF �xx{����b

�M

�xx
DEF��GH�������I���FJ�K���GL����FMF��KM�[KM�

G|HF[

���b


vFHG���K�F�w����EF��GH�������I���FJ�K���
GL����FMF�

xx

����


�

VF��K�z

�����

xx�

VF��K�z
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�������������������������������
�������� ����!"!�#!$#���%�! &'�(���&����!)&�"!&�*������� �
�+,-�.�/��&������� �&���*�#!0�&����%'(�!��! &'�(���&�!%&�(�!�
�1&�(�!#�!#!(��2!#!(��)'*��3456����)'�%�7 (�*.�����*�#!0�
&�����&!(&��)' �&��7�8����&���%! #&����7'��.��������!���&���
�1&�(�!#�!#!(����7�!#���9 &��!��&'�$��!)&�"!&�*.�:����&���
*�#!0�&�����!���#!9��*;�&���!#!(��8�##�$��(���&�!�*�!�(��&!(&�
!&&��9&�8�##�! &'�!&�)!##0�$���!*�.

<=����>�?���@�>�������������������A�
�������� ����!"!�#!$#���%�! &'�(���&����!)&�"!&�*������� �
�+,-�.�/��&������� �&���*�#!0�&����%'(�!��! &'�(���&�!%&�(�!�
9�!�����9 &�%!�# (��2!#!(��)'*��346����)'�%�7 (�*.�B��!�9�!���
��9 &�%!�# (��)!��'&�$��*�&�)&�*�����&'99�*��&!&�;�&���*�#!0�
&�����&!(&��)' �&��7�����*�!&�#0�!%&�(�&���!#!(��!)&�'���!��
$�����1�) &�*.�:����&���*�#!0�&�����!���#!9��*;�&���!#!(��
8�##�$��(���&�!�*�!�(��&!(&�!&&��9&�8�##�! &'�!&�)!##0�$��
�!*�.

C����D����E����F�������������������
���G�
�������� ����!"!�#!$#���%�! &'�(���&����!)&�"!&�*������� �
�+,-�.�/��&������� �&���*�#!0�&����%'(�!��! &'�(���&�!%&�(�!�
"'#&!7�� �$!#!�)��!#!(��2!#!(��)'*��3�6����)'�%�7 (�*.�����
*�#!0�&�����&!(&��)' �&��7�8����&���%! #&����7'��.��� !##0;�
&����!����"'#&!7��8�##��'&�$��!"!�#!$#��&'�&����'%&�&!(&�(����
�&'99�*��&!&��!��&����!����)'�&!)&'(����*�!)&�"!&�*.�/��&����
)!���!�"'#&!7�� �$!#!�)��%!�# (��)!��'&�$��*�&�)&�*����
�&'99�*��&!&��!�*�&���*�#!0�&�����&!(&��)' �&��7�����*�!&�#0�
!%&�(�&���!#!(��!)&�'���!��$�����1�) &�*.�:����&���*�#!0�
&�����!���#!9��*;�&���!#!(��8�##�$��(���&�!�*�!�(��&!(&�!&&��9&�
8�##�! &'�!&�)!##0�$���!*�.

HI���I����D���������������������J
�
�������� ����!"!�#!$#���%�! &'�(���&����!)&�"!&�*������� �
�+,-�.�/��&������� �&���*�#!0�&����%'(�!��! &'�(���&�!%&�(�!��
'"�(�"'#&!7��!#!(��2!#!(��)'*��3�6����)'�%�7 (�*.�����*�#!0�
&�����&!(&��)' �&��7�8����&���%! #&����7'��.��� !##0;�&���
�!����"'#&!7��8�##��'&�$��!"!�#!$#��&'�&����'%&�&!(&�(����
�&'99�*��&!&��!��&����!����)'�&!)&'(����*�!)&�"!&�*.�/��&����
)!���!��'"�(�"'#&!7��%!�# (��)!��'&�$��*�&�)&�*�����&'99�*�
�&!&��!�*�&���*�#!0�&�����&!(&��)' �&��7�����*�!&�#0�!%&�(�
&���!#!(��!)&�'���!��$�����1�) &�*.�:����&���*�#!0�&����
�!���#!9��*;�&���!#!(��8�##�$��(���&�!�*�!�(��&!(&�!&&��9&�8�##�
! &'�!&�)!##0�$���!*�.

K�L���I����D���������������������J��
�������� ����!"!�#!$#���%�! &'�(���&����!)&�"!&�*������� �
�+,-�.�/��&������� �&���*�#!0�&����%'(�!��! &'�(���&�!%&�(�!��
 �*�(�"'#&!7��!#!(��2!#!(��)'*��34-6����)'�%�7 (�*.�����
*�#!0�&�����&!(&��)' �&��7�8����&���%! #&����7'��.��� !##0;�
&����!����"'#&!7��8�##��'&�$��!"!�#!$#��&'�&����'%&�&!(&�(����
�&'99�*��&!&��!��&����!����)'�&!)&'(����*�!)&�"!&�*.�/��&����
)!���!�� �*�(�"'#&!7��%!�# (��)!��'&�$��*�&�)&�*�����&'99�*�
�&!&��!�*�&���*�#!0�&�����&!(&��)' �&��7�����*�!&�#0�!%&�(�
&���!#!(��!)&�'���!��$�����1�) &�*.�:����&���*�#!0�&����

�!���#!9��*;�&���!#!(��8�##�$��(���&�!�*�!�(��&!(&�!&&��9&�8�##�
! &'�!&�)!##0�$���!*�.

M��>���F�����>F��>����������������J��
�������� ����!"!�#!$#���%�! &'�(���&����!)&�"!&�*������� �
�+,-�.�/��&������� �&���*�#!0�&����%'(�! &'�(���&�!%&�(�!���(�!#�
)'�� ��)!&�'��$('N���!#!(��2!#!(��)'*��34,6����)'�%�7O
 (�*.�����*�#!0�&�����&!(&��)' �&��7�8����&���%! #&����7'��.�
�������!�����(�!#�)'�� ��)!&�'���!��&'�$��(�O��&!$#����*.�
:����&���*�#!0�&�����!���#!9��*;�&���!#!(��8�##�$��(���&�!�*�
!�(��&!(&�!&&��9&�8�##�! &'�!&�)!##0�$���!*�.

M�@����������I��=����L��������������J��
�������� ����!"!�#!$#���%�! &'�(���&����!)&�"!&�*������� �
�+,-�.�/��&������� �&���*�#!0�&����%'(�! &'�(���&�!%&�(�!��'%&O
�&!(&�(�'"�(��!&�*�!#!(��2!#!(��)'*��3P6����)'�%�7 (�*.�����
*�#!0�&�����&!(&��)' �&��7�8����&���%! #&����7'��.������
��!���&����'%&�&!(&�(��!��&'�$��)''#�*�*'8�.�:����&���*�#!0�
&�����!���#!9��*;�&���!#!(��8�##�$��(���&�!�*�!�(��&!(&�!&&��9&�
8�##�! &'�!&�)!##0�$���!*�.�

QRS TUVWXYZ[\]]̂ _W[X̀W\_
���(��!(����"�(!#���(�!#�)'�� ��)!&�'��'9&�'���!"!�#!$#��%'(�
ab3�+.-�2����9!7�4-5�%'(��'(����%'(�!&�'�6.������'%&O
�&!(&�(�)!��$��)'�%�7 (�*�!�*�)'�&('##�*�"�!���(�!#�)'�� ��O
)!&�'���%�&�������)'�%�7 (�*������� ��+--��2����9!7�cc6.�����
%'##'8��7�9!(!��&�(��!(��!"!�#!$#��&'�)'�%�7 (����(�!#�)'�O
� ��)!&�'�d

�+5-��b�(�!#�)'��.� ��&�!**(���

�+54��b�(�!#�)'��.�$! *(!&�

�+5+��b�(�!#�)'��.�9!(�&0

�+5P��b�(�!#�)'��.�)'�&!)&�$('N��

M��>���F���e���>���LL��������
�
b�(�!#�)'�� ��)!&�'�� ��&�!**(���.

fghi�ZhjUZ[\]]̂ _W[X̀W\_ZkXVX]ÙUVlZ	mno
Z̀\Z	mnm
Z

]̂ l̀ZpUZlÙẐkZqWXZ̀jUZ[\_̀V\YZkX_UYRZh\ZU_XpYUZ
[\_rWŝVX̀W\_ZqWXZ̀jUZ[\_̀V\YZkX_UY�ZkXVX]ÙUVZ	moo
Z
]̂ l̀ZpUZlÙZ̀\ZtZ�[\_̀V\YZkX_UYZ\VZmZ�VU]\̀UZ[\_̀V\YR

TUVWXYZ[\]]RẐ_ẀZXuuVUll

v�@����� �

w��D�� ����

���� K�>���LL����e

�

����

M���>�D
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���� !"#$%%&'�# (�$'") &*� (�+

�������������,����-������
���� !"#$%%&'�# (�$'". ��(/+

������������������������0��������
12"(3�"4$2(4( �(��"�4"#$'2�5&��*"2$�"#$'(�$!"6� "4��� !"#$%%&7
'�# (�$'4"8. � %�(��"�9::�"�";<" '*"(3�"4��� !"#$%%&'�# 7
(�$'"#$'( #("�4")�$=�'"*&��'5"$.�� (�$'>" '"?@A" ! �%"# '"
)�"#$'2�5&��*"($"$##&�+"1'"(3�4"%�'&"(3�" ! �%"# '")�"�' 7
)!�*" '*" '" #(�$'"($")�".��2$�%�*"# '")�"#3$4�'+"B3�"2$!7
!$C�'5"$.(�$'4" ��" 6 �! )!�D

EFF
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f_[\tWai_W\ggseZ[̂_Wtd[[WdYWaid̀WhZ̀_WhẐ _̀WZẀa\cn
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12.5 Rotork Actuator

Rotork
Model: IQ12
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IQ Range
Installation and
Maintenance Instructions

Publication number E170E2
Date of issue 01/05Please ensure that this publication is thoroughly read and understood

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 265 of 507



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 Datalogger captures operational and valve torque data
enabling informed maintenance choices to be made. IQ Insight software
for PC and PDA allows the Datalogger 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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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.

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 132ºC (270ºF).

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) ll 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 IQ95
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 it’s 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.

WARNING: Operating by Hand
With respect to handwheel operation
of Rotork electric actuators, see
warning on p3.

2

Health and Safety1
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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

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.

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.

3.2 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

3
3

Storage2 Operating your
IQ Actuator
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control only for Open and Close but
local Stop can still be used by turning
the red knob anti-clockwise.

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.

Open
Red indicator and open symbol
displayed

Fig. 3.3

Mid Travel
Yellow indicator and percentage open
value displayed

Fig. 3.4

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.

4

143

2

6
5
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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). 

Valve Alarm

Fig. 3.6

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).

Control Alarm

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.)

Local and Remote operation will be
inhibited while an active ESD or
interlock signal is present (refer to [A1]
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.

5
ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 273 of 507



Actuator Alarm

Fig. 3.8

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:

• Transformer thermostat tripped

• Battery low on power up*

• Power supply fault

*see Battery Alarm

(To identify the specific cause of the
alarm refer to Help Screens pages
67-71).

Battery Alarm

Fig. 3.9

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.

6
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4.1 IQ10 to IQ35
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 the
thrust bearing must be removed.  
IQ10, IQ12 and IQ18 actuators have a
sealed thrust bearing located on the
drive bush and retained by the steel 

Fig. 4.1 Components of Type A
Thrust Base

bearing stop ring. The bearing stop ring
is locked with one socket set screw.

IQ20, IQ25 and IQ35 have a thrust race
ball bearing within the steel bearing 
housing, located on the drive bush and
retained by the steel bearing stop ring.
The bearing is sealed within its housing
by O-rings located on the drive bush
and on the bearing stop ring.  The
bearing stop ring is locked with two
socket set screws.

1. Locate and loosen the locking socket 
set screw(s) in the bearing stop ring.

2. Unscrew the bearing stop from the 
drive bush.  Slide the bearing off the 
drive bush.  Keep the drive bush and 
stop ring in a safe clean place. 

3. For all sizes ensure the drive bush 
male thread (stop ring) is not 
damaged during machining. For sizes
IQ20, IQ25 & IQ35, ensure the O-ring
located in the drive bush is not 
damaged during machining. Machine
drive bush to suit the valve stem, 
allowing generous clearance on the 
screw thread for rising stem valves.

Re-assembly
1. Remove all swarf from the drive 

bush, ensuring the O rings on the 
drive bush and bearing stop ring 
(where fitted) are undamaged, clean 
and greased.

2. Slide the bearing assembly onto the 
drive bush and ensure it is fitted 
down to the drive bush shoulder.

3. Screw the stop ring with the locking 
socket set screw(s) uppermost on to 
the drive bush until it comes to a 
stop – hand tight and lock with the 
locking socket set screws.  The 
locking socket set screws must be 
done up tight to prevent the 

assembly working loose, as shown in 
Fig 4.2.  Refer to the table below for 
required tightening torques.

Fig. 4.2

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.

7

Preparing Drive Bush4

Socket set Allen key Torque Torque
screw size bit size Nm lbs/ft

M4 M2 2.2 1.62

M6 M3 7.8 5.75
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4.2 IQ10 to IQ35
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. 4.3)

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. 4.3

Fig. 4.4

Type B1
(Refer to Fig. 4.4)
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 IQ40 to IQ95
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. 4.5 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.

Fig. 4.6 Removal of Retainer

Fig. 4.7 Type A Drive Bush

If the actuator has a type A drive bush
(Fig. 4.7) this can be fitted in position 1
or 2 to suit the position of the valve
mounting flange.

Fig. 4.8 Type A Drive Bush in 
Position 1

8
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Fig. 4.9 Type A Drive Bush in 
Position 2

If the actuator has a type Z3 drive bush
(Fig. 4.10) this can only be fitted below
the actuator base (Fig. 4.11).

Fig. 4.10 Type Z3 Drive Bush

Fig. 4.11 Type Z3 Drive Bush in
Position 3

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.

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.

Fig. 4.12 Tightening Retainer Set 
Screw

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. 4.13 B3/B4 Drive Bush

Fig. 4.14 B3/B4 Drive Bush in Situ

9
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(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.

Fig. 5

Fig. 5.1

10

Mounting the Actuator5
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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 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.

11
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5.5 IQM 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 (3/8 in)
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

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

12
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5.7 IQML Adjusting Linear Stroke
continued

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 ontothe 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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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 range
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 protective
earthing strap by a nut and bolt. An
internal earth terminal is also provided,
however it must not be used alone as
the 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 “O” ring seal
and may damage the flamepath on a
certified unit.

Fig. 6

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. 6.1

A plastic bag in the terminal
compartment contains:
Terminal screws and washers.
Spare cover “O” 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.

14

Cable Connections6
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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 “O” ring seal and spigot
joint are in good condition and lightly
greased before re-fitting cover.

15
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7.1 The Setting Procedure
The Rotork IQ 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 IQ 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.

Actuator Display

16

Commissioning7

Position Display 50 This may be an open or closed symbol 
or a percentage open value.�

Torque and Position Refer to Section 10.

�
Password P? � PC     � Ir � Ic

�
Setting Branch cr �
(crossroad) �

Primary Functions Secondary Functions
Direction Indication Contacts

Limit Actions Control Mode
Torque Values Options
Limit Positions Help Screens

Defaults

Note: The Primary Functions
must be commissioned first.
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7.2 The Setting Tool

Specification
Enclosure IP67

Certification EEx ia IIC T4 (intrinsically safe)
FM, INT SAFE, Class I & II Div 1 Groups A B C D E F G, T4A
CSA, Exia, Class I, II Div 1 Groups A B C D

Power supply 9V Battery (supplied and fitted)

Operating range 0.75m (from actuator display window)

Name Instruction
1. � Key* Display next function down

2. � Key* Display next function across

3. - Key Decrease/change displayed function’s value or option setting

4.  + Key Increase/change displayed function’s value or option setting

5. Key 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. Key Open actuator

7. Key Close actuator

8. Infra-red Transmitter Window

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.

17
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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, page 66.)

PRESS THE� KEY.

The actuator display will change and
the password protection display will
be seen.

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 [ld]. 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 KEY.

Two “setting” bars will appear and will
remain visible on every function display
screen.

Default Password,
Setting Mode Enabled

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 � KEY.

The display will change to [PC]. Using the
+ or - key scroll through the available
passwords until the desired password is
displayed.

PRESS THE 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� 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 arrow � key (refer to
Section 8 Commissioning Primary
Functions page 20).

To access the Secondary Function
settings press the 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

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 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 � and � arrow keys
together.

3. Press the � 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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Fig. 8

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 section 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 � key and,
when appropriate, the � 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.8.1 explains the
function of each LCD display.

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
(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.

20
8 Commissioning –

Primary Functions
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21

Viewing the Primary Function Settings

Position Display
50 (This may be an open or closed symbol or a % open value.) Refer to Section 7

� � Commissioning

Torque and Position Display

� �
P?  � PC  � Ir  � Ic Password� Password Change� IrDA� Cell Phone

� �
cr Procedure Branch (crossroad)

� �
c1  � c2  � c3 Direction to Close� Close Action� Open Action

� �
tC  � tO Torque Value Closing� Torque Value Opening

� �
LC  � LO Limit Closed� Limit Open

� �
50 Position Display

Fig. 8.1 Primary Setting Function Displays

PRIMARY FUNCTIONS CONTENTS
page

C1 Direction to Close 22

C2 Close Action 23

C3 Open Action 24

tC Torque Value Closing 25

tO Torque Value Opening 26

LC Set Limit Closed 27

LO Set Limit Open 27

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.

50

�

�
P?  � PC  � Ir   � Ic

�
cr

�
c1  � c2  � c3

�
tC  � tO

�
LC  � LO

�
50

Using the + or - key, display character
conforming to correct closing direction.

[C] in the Setting Field Indicating
Clockwise to Close

[A] in the Setting Field Indicating
Anti-clockwise to Close

Having ensured that the display
corresponds to the established
closing direction

PRESS THE KEY.

The displayed option will flash,
indicating that it has been set.

PRESS THE � KEY.

22

Direction to CloseC1
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The actuator can be configured to close
on torque for seating valves and limit
for non-seating valves.

50

�

�
P?  � PC  � Ir   � Ic

�
cr

�
c1  � c2  � c3

�
tC  � tO

�
LC  � LO

�
50

(Refer to valve manufacturer for
recommended selection).

In the absence of valvemaker
instructions refer to the following table

Valve type Close Open

Wedge gate “torque” “limit”
Globe “torque” “limit”

Butterfly “limit” “limit”
Thru conduit “limit” “limit”
Ball “limit” “limit”
Plug “limit” “limit”
Sluice gate “limit” “limit”
Penstock “limit” “limit”
Parallel slide “limit” “limit”

Using the + or - key, display the
desired option.

[Ct] in the Setting Field Indicating
Close on Torque - defualt setting.

[CL] in the Setting Field Indicating
Close on Limit

Having selected the required option

PRESS THE KEY.

The displayed option will flash,
indicating that it has been set.

PRESS THE � 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).

23

Close ActionC2
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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

�

�
P?  � PC  � Ir   � Ic

�
cr

�
c1  � c2  � c3

�
tC  � tO

�
LC  � LO

�
50

Using the + or - key display the desired
option.

[Ot] in the Setting Field Indicates
Open on Torque - defualt setting.

[OL] in the Setting Field Indicates
Open on Limit

PRESS THE KEY.

The displayed option will flash,

indicating that it has been set.

PRESS THE � KEY.

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).

24

Open ActionC3
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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.

50

�

�
P?  � PC  � Ir   � Ic

�
cr

�
c1  � c2  � c3

�
tC  � tO

�
LC  � LO

�
50

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 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 � KEY.

NOTE: Rated torque is quoted on the
actuator nameplate.

40% of Rated Torque

99% of Rated Torque

Rated Torque

25

Torque Value ClosingtC
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The value of torque available in the
open direction can be configured. Refer
to valve manufacturer for
recommended value.

50

�

�
P?  � PC  � Ir   � Ic

�
cr

�
c1  � c2  � c3

�
tC  � tO

�
LC  � LO

�
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 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 � KEY.

40%

99%

Rated

Boost

In checking mode, on pressing the �
key after reviewing open torque setting,
the display will revert to valve position.

26

Torque Valve OpeningtO
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NOTE: It is possible to set the Open
Limit Position [LO] first.

50

�

�
P?  � PC  � Ir   � Ic

�
cr

�
c1  � c2  � c3

�
tC  � tO

�
LC  � LO

�
50

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 by two
handwheel turns.

PRESS THE KEY.

The two bars will flash and the closed
indicator lamp will illuminate, indicating
closed limit position has been set.

PRESS THE � KEY.

To check closed limit position hand
wind valve open until the amber lamp
illuminates. Wind valve back closed
until the closed lamp illuminates.

50
�

�
P?  � PC  � Ir   � Ic

�
cr

�
c1  � c2  � c3

�
tC  � tO

�
LC  � LO

�
50

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 by two
handwheel turns.

PRESS THE KEY.

The two bars will flash and the open
indicator lamp will illuminate, indicating
open limit position has been set.

PRESS THE � KEY.

The open symbol (refer to Fig. 3.3.
page 4) should now appear.

27

Set Limit ClosedLC Set Limit OpenLO
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50
�

�
P?  � PC  � Ir   � Ic

�
cr

�
c1  � c2  � c3

�
tC  � tO

�
LC  � LO

�
50

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
Return to
Positional Display
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Fig. 9

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 are 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.

29
9 Commissioning –

Secondary Functions
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Positional Display

�

�
P? � PC � Ir � Ic

� Contact Function Value Contact Form
cr � Contact S1 r1 � r1 � r1

�
Contact S2 r2 � r2 � r2

�
Contact S3 r3 � r3 � r3

�
Contact S4 r4 � r4 � r4

� ESD ESD Thermostat ESD Overide ESD Override Maintained 2-wire External Conditional Torque Switch
ESD Action Contact Type Bypass Interlocks Local Stop Local Control Control Interlocks Control Bypass

Control Mode
Configuration A1 � A2 � A3 � A4 � A5 � A6 � A7 � A8 � A9 � At

�
Extra Indication Folomatic Remote Bus Interrupter Setting Tool Power Loss

Contacts CPT Remote Control Control Source System Timer Local Control Inhibit

Option Selection OE � OI � OF � Od � OP � OJ � Or � OS

�
Option Functions       - If OE, OF, OP, or OJ are fitted and selected “ON” their appropriate set-up screens will be inserted here.

�
Help Screens H1 � H2 � H3 � H4 � H5 � H6 � H7 � H8 � H9

�
Default Option d1 � d2

�
Return to Positional Display Fig. 9.1 Secondary Functions

50

IrDA
comms

Primary
Functions

�

Cell
Phone
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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.

In order to display the Secondary
Functions it is necessary to press the
��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                    Fig. 9.3

PRESS THE� KEY.

9.1

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 DeviceNet 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

Accessing the
Secondary Functions
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Indication contacts S1 [r1], S2 [r2], S3
[r3] and S4 [r4] may each be set to trip
for any one of the following functions:

Code Function
[CL] closed end position
[OP] open end position
[Po] intermediate position
[tC] torque trip close
[tO] torque trip open
[tt] torque trip any position
[tl] torque trip mid travel
[dC] actuator closing
[dO] actuator opening
[d?] actuator rotating
[St] motor stalled
[bA] battery low
[HA] hand operation
[bL] blinker
[LS] local stop
[Ol] open interlock
[Cl] close interlock
[lL] interlock active
[ES] ESD signal
[LP] lost phase **
[Lo] local selected
[rE] remote selected
[AA] actuator alarm *

[24] 24V power failure ***
[rr] motor running
[UA] Valve alarm*
[Ht] thermostat tripped
[CA] Control alarm*
[rP] 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 S1.

Unless specified with order, the
default settings for indication
contacts are as follows:

S1 – [CL] closed 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).

** [LP] Function not available for
phases 1 & 2, only for phase 3. For
phase loss detection on phase 1 & 2
please use monitor relay

*** [24] Function not available if the 3
phase supply is lost.

Using the + or - key display the desired
function.

PRESS THE KEY.

The displayed function will flash
indicating that it has been set.

Contact S1 Configured to Trip
at Valve Closed Limit

PRESS THE � KEY.

32

Contact S1 - Functionr19.2 Indication Contacts
S1, S2, S3 and S4
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When the S contact function is set to
[P0], 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 KEY.

The displayed value will flash indicating
that it has been set.

Value Set to Indicate
25% Open

PRESS THE � KEY.

Use the + or - keys to select between
[nO] (normally open) and [nC]
(normally closed).

PRESS THE 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 � KEY.

r1 Contact S1
Contact FormContact S1 - Valuer1
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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:

A1 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
transformer thermostat, active
interlocks or local stop selection. Refer
to A3, A4 and A5.

The default action under an active ESD
signal is to stay put [SP].

Press the + or - key to select the
required ESD action:

[CL] Close on ESD

[SP] Stay put on ESD

[OP] Open on ESD

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

ESD Set to Close

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 [nO].

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

34

ESD ActionA1 ESD Contact TypeA2 A3Control Mode
Configuration

ESD Thermostat
Bypass

9.3
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The default setting 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 A1, press the + or
- key. The display will change to [On].

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

ESD Override Interlock – Off

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 A1, press the + or -
key. The display will change to [On].

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

ESD Override Local Stop – Off

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 THE KEY.

The displayed option will flash
indicating that it has been set.

Self-Maintained Local Control

The default setting for 2-wire Remote
Control is Stayput [SP]. If a open and
closed remote control signal are applied
simultaneously the actuator will stayput
(stop if running). 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 KEY.

The displayed option will flash
indicating that it has been set.

2-wire Control – Stayput Priority

35
A4 ESD Override

Interlocks
A5 ESD Override

Local Stop
A6 Maintained

Local Control
A7 2-wire Remote

Control

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 303 of 507



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 KEY.

The displayed option will flash
indicating that it has been set.

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 KEY.

The displayed option will flash
indicating that it has been set.

Conditional Control Off

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 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

36

External InterlocksA8 Conditional ControlA9 Torque Switch BypassAt
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Extra indication contacts S5 [r5], S6
[r6], S7 [r7] 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 [r5] Close limit indication

S6 [r6] Open limit indication

S7 [r7] 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.

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 KEY.

The displayed option will flash
indicating that it has been set.

PRESS THE � 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).

9.4 Option Extra
Indication Contacts

OE Display Extra Contact
Set-up Screens
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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 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 [OI] page 39).

9.5 Option CPT [OI]
(Current Position Transmitter)
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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 [Od] 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(+ve) and
27(–ve) (refer to wiring diagram).

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 [LO].

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

If setting [OI] is modified after
commissioning the Folomatic, it will be
necessary to recommission the
Folomatic.

Press the � key to access the
Folomatic set-up display [OF].

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 � key to access the
Folomatic set-up displays.

39
9.6 Option Folomatic

Remote Control Folomatic FeedbackOI OF Display Folomatic
Set-up Screens
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Using the + or - key select [ l] for
current set point signal or [ U] for
voltage set point signal.

Current Mode Selected

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [Fr].

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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [FL].

APPLY MINIMUM
SET POINT SIGNAL

Using the + or - key select:

[ ] [ ] = valve closed
[00] to [99] = percent open
[ ] = valve open

to correspond with the LOW set point
signal.

Valve Closed
on LOW Signal

PRESS THE KEY.

The displayed value will flash indicating
that it has been set.

Press the � key to display [FH].

APPLY MAXIMUM
SET POINT SIGNAL

Using the + or - key select:

[ ] [ ] = valve closed
[00] to [99] = percent open
[ ] = valve open

to correspond with the HIGH set point
signal.

Valve Open
on HIGH Signal

PRESS THE KEY.

The displayed value will flash indicating
that it has been set.

Press the � key to display [Fd].

40
FI Set Point

Signal Type
Fr Set Point

Signal Range
FL Valve Position

LOW Set Point
FH Valve Position

HIGH Set Point
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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%.

Deadband Set to 1.2%
of Valve Stroke

PRESS THE KEY.

The displayed value will flash indicating
that it has been set.

Press the � key to display [Ft].

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 KEY.

The displayed value will flash indicating
that it has been set.

Press the � key to display [FA].

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 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].

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.

[Hl] – move valve to position 
corresponding to maximum set 
point.

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

Commissioning of the Folomatic is now
complete. Remote control may be
selected.

41
Ft Motion Inhibit

Timer Adjustment
Fd Deadband

Adjustment
FA Action On Loss of

Set Point Signal Failsafe ActionFF
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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.

The setting of Remote Control Source
will be determined by the option that
has been fitted, if any.

[rE] Standard hardwired remote
control.

[bo] Option Folomatic.

[oP] Options Pakscan, Profibus,
Modbus, Foundation Fieldbus
or DeviceNet.

[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.

Standard Hardwired
Remote Control

42

Remote Control Source9.7 Remote Control SourceOd
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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 [Od] 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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display the Pakscan
set-up screens.

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. Isolate 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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [Pb].

The actuator Pakscan Field Control Unit
baud rate must be set to 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. Isolate the actuator from the
2-wire control loop.

Continued

43
9.8 Bus System

Option Pakscan [OP] Pakscan AddressPA Pb Pakscan
Baud Rate
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Using the + or - keys display the
required baud rate.

01 = 110 baud

03 = 300 baud

06 = 600 baud

12 = 1200 baud

24 = 2400 baud

2400 baud rate set

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [PF].

Pakscan Baud RatePb

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)

PF Pakscan Remote
Auxiliary Input
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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.

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 noninverting
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).

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 [Od] 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 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]

PF Pakscan Remote
Auxiliary Input
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Using the + or - keys display the
required mask setting.

Auxiliary Input Mask [OF]

PRESS THE 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 � and � keys together.

Display [OF] (refer to page 58).

Setting [PP] is not used by
Pakscan. Entered settings will be
ignored.

PF Pakscan Remote
Auxiliary Input

PP
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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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display the Modbus
set-up screens.

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 the � key to display [Pb].

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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [PF].

47
9.9 Bus System

Option Modbus [OP] Modbus AddressPA Modbus BaudratePb
ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 315 of 507



48

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
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) – 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.)

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 noninverting
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).

PF Modbus Remote
Auxiliary Input
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Using the or keys display the required
mask setting.

Auxiliary Input Mask [OF]

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [PP].

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:

[no] No parity bit

[En] Even parity bit

[Od] Odd parity bit

No Parity Bit

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

Continued

PF Modbus Remote
Auxiliary Input Modbus ParityPP

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]
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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 � keys together.

Display [OF] (refer to page 58).
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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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display the Profibus
set-up screens.

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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � to display [Pb].

51
9.10 Bus System

Option Profibus DP [OP] Profibus AddressPA
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PF 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) – 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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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 noninverting
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).

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]

PF Profibus Remote
Auxiliary Input
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Using the + or - keys display the
required mask setting.

Auxiliary Input Mask OF

PRESS THE 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 � and � keys together.
Display [OF] (refer to page 58).

Setting [PP] is not used by
Profibus. Entered settings will
be ignored.

PF Profibus Remote
Auxiliary Input

PP
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Setting instructions for actuators
including an optional DeviceNet DFU
module – check wiring diagram for
inclusion.

DeviceNet 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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display the
DeviceNet set up displays.

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 72 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 THE KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [Pb].

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

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [PF].

55

Option DeviceNet9.11 DeviceNet AddressPA DeviceNet BaudratePb
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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 DeviceNet 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 DeviceNet 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:

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.)

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 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 [nO]. The [A1]–ESD direction setting should be set to either
open or close the valve (refer to page 34).

PF DeviceNet Remote
Auxiliary Input
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Using the + or - keys display the
required mask setting.

Auxiliary Input Mask OF

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [PP].

This option is not used by the
DeviceNet DFU Module.

No Parity Bit

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

DeviceNet ParityPPPF DeviceNet 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. 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 DeviceNet 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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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.

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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display Bus System
Positioning Control Settings.

Once [FI] is displayed, press the � key
to display [FL].

[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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [FH].

[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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [Fd].

58
9.12 Bus System Positioning

Control Settings
OF Display Bus System

Positioning Set-up Screens
FL Bus System Valve

Position at 0% DV
FH Bus System Valve

Position at 100% DV
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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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [Ft].

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.

5 Second MIT

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [FA].

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 KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [FF].

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 KEY.

The displayed option will flash
indicating that it has been set.

59
Fd Bus System Deadband

Adjustment
Ft Bus System

Motion Inhibit Time (MIT)
FA Modbus, Profibus &

DeviceNet
Action on Loss of Signal

FF Modbus, Profibus
& DeviceNet
Failsafe Action
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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.

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 � key to display interrupter
timer set-up screens.

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 THE 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].

Using the + or - key select the position
for the TIMER TO START WHEN THE
VALVE IS CLOSING.

[ ] [ ] = valve closed
[00] to [99] = 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].

60
9.13 Option

Interrupter Timer
OJ Interrupter Timer

Enabled/Disabled
Jd Interrupter Timer

Direction
JC Position in Valve

Closing Stroke for
Timer to Start
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Using the + or - key select the position
for the TIMER TO STOP WHEN THE
VALVE IS OPENING.

[ ] [ ] = valve closed
[00] to [99] = percentage open
[ ] = valve open

Timer Set to Stop Pulsing
when Opening Valve
Reaches 25% Open

PRESS THE 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 � key to display [Jn].

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].

Using the + or - key select the actuator
stop period in the range 1–99 seconds.

Actuator OFF Period
Set for 25 Seconds

PRESS THE KEY.

The displayed option will flash
indicating that it has been set.

Press the � key to display [JE] (refer
to note on Page 62).

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 KEY.

The displayed option will flash
indicating that it has been set.

61
JO Position in Valve Opening

Stroke for Timer to Stop Contactor On TimeJn Contactor Off TimeJF JE ESD Override
Interrupter Timer
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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.

The default setting for Setting Tool
Local Control is [OF].

To enable Setting Tool Control press the
+ or - key to select [On].

PRESS THE 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:

[On] Local Setting Tool control only.

[OF] Local/Remote Control disabled.

[rE] Remote Control only.

62

Example Note 9.14 Setting Tool
Local Control [Or]

9.15 Inhibit Operation
After Power Loss [OS]

The default setting for this protection option
is disabled [OF].  When disabled it is
important that the actuator is not manually
operated during a power failure if the battery
is low as changes in position cannot be
tracked - refer to page 6 for battery level
status display.  Should this occur the limits
must be reset before electric operation takes
place- refer to LC/LO page 27.  Locking the
hand auto lever can prevent manual
operation - refer to 3.1 page 2.

The protection may be enabled by using the
+ or - key to select [On]

PRESS THE KEY.

The displayed option will flash indicating that
it has been set.

When protection is enabled, on power up if a
low battery is detected, the actuator will
inhibit electrical operation and display Power
Loss Inhibit via actuator alarm display (refer
to page 6) and the monitor relay will de-
energise.  Limits must reset and the battery
replaced – refer to page 65.
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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:

d1 Rotork standard or customer specified primary and secondary settings.

d2 Limit positions only – factory set limits.

NOTE: Settings associated with control options Folomatic, Pakscan, Modbus 
Profibus and Foundation Fieldbus are not affected by d1 or d2. 
Functions will remain as set.

If d1 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 15
and Secondary Functions page 29).

If d2 is entered the limits will be reset, with the actuator positioned at
50%. Limits must then be reset to the suit the valve (refer to Primary
Functions page 20).

Rotork standard [d1] Default settings for IQ:

Function [d1] Default Setting
[P?] Password Unaffected – will remain as set

[Ir] IrDA – Insight [On] IrDA Enabled

[Ic] Cell Phone [OF] Disabled

Primary Functions
[C1] Close Direction [C] Clockwise

[C2] Close Action [Ct] Close Torque

[C3] Open Action [Ot] Open Torque

[tC] Close Torque [40] 40% of rated

[tO] Open Torque [40] 40% of rated

Secondary Functions
[r1] Indication Contact S1 [CI]/[nO] Close, Normally Open

[r2] Indication Contact S2 [OP]/[nO] Open, Normally Open

[r3] Indication Contact S3 [CI]/[nC] Close, Normally Closed

[r4] Indication Contact S4 [OP]/[nO] Open, Normally Closed

[A1] 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

9.16 Default Options
[d1] and [d2]
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Rotork standard [d1] Default settings continued:

Function [d1] Default Setting

[A7] 2-wire Remote Control [SP] Stayput on 2-wire signal

[A8] Interlocks [OF] I/L function disabled

[A9] Conditional Control [OF] Function disabled

[AE] Torque Switch Bypass [OF] Function disabled

[OE] Option Extra Indication Contacts [OF] Unless fitted. See wiring diagram

[OI] Option CPT [HI] 4mA at Closed

[OF] Option Folomatic [OF] Unless fitted. See wiring diagram

[Od] Remote Source [rE] Unless option fitted
(refer to 9.7 page 42.)

[OP] Option Bus System Control [OF] Unless fitted. See wiring diagram

[OJ] Option Interrupter Timer [OF] Unless fitted. See wiring diagram

[Or] Setting Tool Local Control [OF] Setting Tool Control disabled

[OS] Power Loss Inhibit [OF] Protection off

Option Extra Indication Contacts (when fitted) - refer to wiring diagram

[r5] Indication Contact S5 [CI]/[nO] Close, normally open

[r6] Indication Contact S6 [OP]/[nO] Open, normally open

[r7] Indication Contact S7 [tI]/[nO] Torque Trip Mid Travel,
normally open

[r8] Indication Contact S8 [rE]/[nO] Remote Selected,
normally open

The Rotork standard default settings are subject to change without notice.

If specified with order, [d1] settings will be configured as requested.

To reinstate [d1] settings, with [d1] displayed.

PRESS THE KEY.

The setting bars will flash, indicating the [d1] default settings have been reinstated.

To reinstate factory set limits (actuator positioned at 50%) with [d2] displayed,

PRESS THE KEY.

The setting bars will flash, indicating the [d2] default limits have been reinstated.

[d1] Displayed                                           [d2] Displayed

9.17 Default Options
[d1] and [d2]
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Maintenance
Every Rotork actuator has been fully
tested before dispatch to give 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 are removed
refer to Battery replacement
instructions.

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.

* Check the actuator enclosure for 
damage, loose or missing fasteners.

* Ensure there is not an excessive
build up of dust or contaminant
on the actuator.

* Check for any loss of lubricant.

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 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 IQ,
effectively reducing the overall drain
and significantly increasing the battery
life.

In normal circumstances battery
replacement interval should not
exceed 5 years. Ambient
temperature and plant operating
conditions may affect battery life.

Battery level status is indicated by an
icon on the actuator display, refer to
Section 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 Datalogger 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 main
gearcase near the handwheel hub.

65
10 Maintenance, Monitoring

and Troubleshooting
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Use an 8mm Allen key to remove the
sealing plug, ensuring the ‘‘O’’ 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 Ultralife U9VL
lithium manganese dioxide battery only.

For FM and CSA certified enclosures
use an Ultralife U9VL lithium
manganese dioxide battery. Equivalent,
UL recognised, batteries may be used.

For watertight (WT) actuator enclosures
use an Ultralife 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 ‘‘O’’ 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).

Torque and Position Monitoring
The IQ 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 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:

[ ] [ ] = valve closed
[00] to [99] = percentage 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.

66
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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).

With the actuator powered up and
Local or Stop selected, eight Help
Screens can be accessed using the
Setting Tool (refer to Fig. 9.1 page 30
for their location).

With Remote selected press the � 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.

67
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H1
Phase Position
Loss Error

Local
Controls

Error

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 58).

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.

H2
ESD

Active

Low
Battery

Battery
Discharged

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 [A1] 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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H1 Factors Inhibiting

Electrical Operation
H2 Battery Level and

ESD Control Input
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H3
Clockwise

Limit

Anti
Clockwise
Limit

Inhibit

Help Screen 3

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.

H4
Remote Remote

Maintain 2 Open 1

ESD 2 Remote
Close 1

Remote
Close 2 ESD 1

Remote Remote
Open 2 Maintain 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.

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
Local Stop

not Open
Selected Interlock

Thermostat Close
Tripped Interlock

Local Open Local not
not Present Selected

Local Close Remote
not not

Present Selected

Help Screen 5

OPEN INTERLOCK
Bar ON = Open Interlock Active.

(Actutator 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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H3 Factors Inhibiting

Electrical Operation
H4 Remote Control

Inputs
H5 Remote Interlocks,

Local Control
Inputs, & T/stat
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CLOSE INTERLOCK
Bar ON = Close Interlock Active.

(Actuator 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.

H6
IR Remote

Control not
Selected

IR Local Local
Control Controls

Disabled not Fitted

IR Closed
Signal not

Present

IR Open Torque
Signal not Switch

Present Tripped

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 ‘‘de-latch’’ the actuator it must be
reversed.

(For actuator torque adjustment, refer
to [tC ] and [tO] pages 25 and 26)
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H6 Torque Switch Status & IR

Setting Tool Comms for
Vandal Proof Applications

H5 Remote Interlocks,
Local Control Inputs,
& T/stat continued

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 338 of 507



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 [On].

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 [rE] for

Remote operation (refer to Section 9.14
page 62).

H7
Open

Relay 4 Limit

Relay 3 Close

Actuator
Relay 2 Moving

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 [r1] page 32 for
configuration of ‘‘ S’’contacts).

H8
Position
Sensor A

Position
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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H6 Torque Switch Status &

IR Setting Tool Comms for
Vandal Proof Applications cont.

H7 Travel Limits,
Centre Column &
Remote Indication Outputs

H3 Actuator Position
Sensing Devices
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IQ Insight software tool for PC has been
developed to enable the actuator
configuration and onboard 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 THE KEY.

The displayed option will flash
indicating it has been set.

IQ Insight – IrDA Communication
Enabled.

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 E111E).

The actuator IrDA feature must be
enabled (refer to [Ir] 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 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.

72
10.2 IrDA Diagnostics &

Config. IQ Insight –
IrDA Comms [Ir]

10.2 IrDA Diagnostics &
Config. IQ Insight –
Cell Phone [Ic]
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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.

IQ 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 IQ Setting Tool is certified
Intrinsically Safe (IS) and therefore can
be used in defined hazardous areas
(refer to page 17).

Diagnostic devices are available for local
configuration, analysis and
transportation of actuator data to other
areas.

Contact Rotork for further information.

10.2 IrDA Diagnostics &
Config. IQ Insight –
Cell Phone [Ic] cont.
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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.

Weights and Measures11

Actuator Size Nett Weight Oil Capacity
kg/lbs litres/pt.-US

IQ10 32/70 0.3/0.63

IQ12 32/70 0.3/0.63

IQ18 32/70 0.3/0.63

IQ20 52/115 0.8/1.7

IQ25 52/115 0.8/1.7

IQ35 75/165 1.1/2.3

IQ40 200/441 7.5/15.8

IQ70 215/474 7.0/14.7

IQ90 230/507 7.0/14.7

IQ91 220/485 7.0/14.7

IQ95 230/507 7.0/14.7
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0000 0000 00 0

0000 0001 01 1

0000 0010 02 2

0000 0011 03 3

0000 0100 04 4

0000 0101 05 5

0000 0110 06 6

0000 0111 07 7

0000 1000 08 8

0000 1001 09 9

0000 1010 0A 10

0000 1011 0B 11

0000 1100 0C 12

0000 1101 0D 13

0000 1110 0E 14

0000 1111 0F 15

0001 0000 10 16

0001 0001 11 17

0001 0010 12 18

0001 0011 13 19

0001 0100 14 20

0001 0101 15 21

0001 0110 16 22

0001 0111 17 23

0001 1000 18 24

0001 1001 19 25

0001 1010 1A 26

0001 1011 1B 27

0001 1100 1C 28

0001 1101 1D 29

0001 1110 1E 30

0001 1111 1F 31

0010 0000 20 32

0010 0001 21 33

0010 0010 22 34

0010 0011 23 35

0010 0100 24 36

0010 0101 25 37

0010 0110 26 38

0010 0111 27 39

0010 1000 28 40

0010 1001 29 41

0010 1010 2A 42

0010 1011 2B 43

0010 1100 2C 44

0010 1101 2D 45

0010 1110 2E 46

0010 1111 2F 47

0011 0000 30 48

0011 0001 31 49

0011 0010 32 50

0011 0011 33 51

0011 0100 34 52

0011 0101 35 53

0011 0110 36 54

0011 0111 37 55

0011 1000 38 56

0011 1001 39 57

0011 1010 3A 58

0011 1011 3B 59

0011 1100 3C 60

0011 1101 3D 61

0011 1110 3E 62

0011 1111 3F 63

0100 0000 40 64

0100 0001 41 65

0100 0010 42 66

0100 0011 43 67

0100 0100 44 68

0100 0101 45 69

0100 0110 46 70

0100 0111 47 71

0100 1000 48 72

0100 1001 49 73

0100 1010 4A 74

0100 1011 4B 75

0100 1100 4C 76

0100 1101 4D 77

0100 1110 4E 78

0100 1111 4F 79

0101 0000 50 80

0101 0001 51 81

0101 0010 52 82

0101 0011 53 83

0101 0100 54 84

0101 0101 55 85

0101 0110 56 86

0101 0111 57 87

0101 1000 58 88

0101 1001 59 89

0101 1010 5A 90

0101 1011 5B 91

0101 1100 5C 92

0101 1101 5D 93

0101 1110 5E 94

0101 1111 5F 95

0110 0000 60 96

0110 0001 61 97

0110 0010 62 98

0110 0011 63 99

0110 0100 64 100

0110 0101 65 101

0110 0110 66 102

0110 0111 67 103

0110 1000 68 104

0110 1001 69 105

0110 1010 6A 106

0110 1011 6B 107

0110 1100 6C 108

0110 1101 6D 109

0110 1110 6E 110

0110 1111 6F 111

0111 0000 70 112

0111 0001 71 113

0111 0010 72 114

0111 0011 73 115

0111 0100 74 116

0111 0101 75 117

0111 0110 76 118

0111 0111 77 119

0111 1000 78 120

0111 1001 79 121

0111 1010 7A 122

0111 1011 7B 123

0111 1100 7C 124

0111 1101 7D 125

0111 1110 7E 126

0111 1111 7F 127

1000 0000 80 128

1000 0001 81 129

1000 0010 82 130

1000 0011 83 131

1000 0100 84 132

1000 0101 85 133

1000 0110 86 134

1000 0111 87 135

1000 1000 88 136

1000 1001 89 137

1000 1010 8A 138

1000 1011 8B 139

1000 1100 8C 140

1000 1101 8D 141

1000 1110 8E 142

1000 1111 8F 143

1001 0000 90 144

1001 0001 91 145

1001 0010 92 146

1001 0011 93 147

1001 0100 94 148

1001 0101 95 149

1001 0110 96 150

1001 0111 97 151

1001 1000 98 152

1001 1001 99 153

1001 1010 9A 154

1001 1011 9B 155

1001 1100 9C 156

1001 1101 9D 157

1001 1110 9E 158

1001 1111 9F 159

1010 0000 A0 160

1010 0001 A1 161

1010 0010 A2 162

1010 0011 A3 163

1010 0100 A4 164

1010 0101 A5 165

1010 0110 A6 166

1010 0111 A7 167

1010 1000 A8 168

1010 1001 A9 169

1010 1010 AA 170

1010 1011 AB 171

1010 1100 AC 172

1010 1101 AD 173

1010 1110 AE 174

1010 1111 AF 175

1011 0000 B0 176

1011 0001 B1 177

1011 0010 B2 178

1011 0011 B3 179

1011 0100 B4 180

1011 0101 B5 181

1011 0110 B6 182

1011 0111 B7 183

1011 1000 B8 184

1011 1001 B9 185

1011 1010 BA 186

1011 1011 BB 187

1011 1100 BC 188

1011 1101 BD 189

1011 1110 BE 190

1011 1111 BF 191

1100 0000 C0 192

1100 0001 C1 193

1100 0010 C2 194

1100 0011 C3 195

1100 0100 C4 196

1100 0101 C5 197

1100 0110 C6 198

1100 0111 C7 199

1100 1000 C8 200

1100 1001 C9 201

1100 1010 CA 202

1100 1011 CB 203

1100 1100 CC 204

1100 1101 CD 205

1100 1110 CE 206

1100 1111 CF 207

1101 0000 D0 208

1101 0001 D1 209

1101 0010 D2 210

1101 0011 D3 211

1101 0100 D4 212

1101 0101 D5 213

1101 0110 D6 214

1101 0111 D7 215

1101 1000 D8 216

1101 1001 D9 217

1101 1010 DA 218

1101 1011 DB 219

1101 1100 DC 220

1101 1101 DD 221

1101 1110 DE 222

1101 1111 DF 223

1110 0000 E0 224

1110 0001 E1 225

1110 0010 E2 226

1110 0011 E3 227

1110 0100 E4 228

1110 0101 E5 229

1110 0110 E6 230

1110 0111 E7 231

1110 1000 E8 232

1110 1001 E9 233

1110 1010 EA 234

1110 1011 EB 235

1110 1100 EC 236

1110 1101 ED 237

1110 1110 EE 238

1110 1111 EF 239

1111 0000 F0 240

1111 0001 F1 241

1111 0010 F2 242

1111 0011 F3 243

1111 0100 F4 244

1111 0101 F5 245

1111 0110 F6 246

1111 0111 F7 247

1111 1000 F8 248

1111 1001 F9 249

1111 1010 FA 250

1111 1011 FB 251

1111 1100 FC 252

1111 1101 FD 253

1111 1110 FE 254

1111 1111 FF 255

BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC BINARY HEX DEC

BHD Binary, Hexadecimal and
Decimal Conversion Table
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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 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).

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 to +140°F)

IEC. Exd IIC T4
IEC60079-0 and IEC60079-1 for Exd IIC T4
Temperature -20°C to +60°C (-4°F to +140°F)

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 to +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 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).

US – Non hazardous
NEMA 4, 4X and 6.
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).

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.

IQ Approvals12
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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 HQ
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
Tel: +61 8 9314 1827
Fax: +61 8 9314 1837
E-Mail: sales@pipact.com.au

Austria
Agent
Tel: +43 7224 66008
Fax: +43 7224 66008
E-Mail: kilches_keg@magnet.at

Bahrain
Rotork Regional Office
Tel: +973 791 976
Fax: +973 791 976
E-Mail: hmrotork@batelco.com.bh

Bahrain
Agent
Tel: +973 727790
Fax: +973 727811
E-Mail: aeradio@batelco.com.bh

Belgium
Agent
Tel: +32 2 7263300
Fax: +32 2 7263633
E-Mail: prodim@brutele.be

Bolivia
Agent
Tel: +591 3 532615
Fax: +591 3 552528
E-Mail: inca@roble.entelnet.bo

Brazil
Agent
Tel: +55 71 235 6588
Fax: +55 71 235 3299
E-Mail: bahia@fluxopet.com.br

Brunei
Agent
Tel: +673 3 336122
Fax: +673 3 336142
E-Mail: cnets@brunet.bn

Canada
Rotork Company HQ
Tel: +1 403 569 9455
Fax: +1 403 569 9414
E-Mail: info@rotork.ca

Canada
Edmonton
Rotork Company
Tel: +1 780 449 6663
Fax: +1 780 449 6578
E-Mail: info@rotork.ca

Canada
Montreal
Rotork Company
Tel: +1 514 355 3003
Fax: +1 514 355 0024
E-Mail: info@rotork.ca

Canada
S.W. Ontario
Rotork Company
Tel: +1 519 337 9190
Fax: +1 519 337 0017
E-Mail: info@rotork.ca

Canada
Toronto
Rotork Company
Tel: +1 905 602 5665
Fax: +1 905 602 5669
E-Mail: info@rotork.ca

Caribbean (Puerto Rico)
Agent
Tel: +1 787 751 4415
Fax: +1 787 250 1842
E-Mail:

Chile
Agent
Tel: +56 2 441 1033/699 2001
Fax: +56 2 441 1023
E-Mail: valvulas@ineco.cl

China
North/Beijing
Rotork Company
Tel: +86 10 6497 4142/94590
Fax: +86 10 6499 4591
E-Mail: rotorkbj@public3.bta.net.cn

China
Shanghai
Rotork Company
Tel: +86 21 6478 5015
Fax: +86 21 6478 5035
E-Mail: rotorksh@public6.sta.net.cn

China
Sichuan
Rotork Branch
Tel: +86 28 6521191
Fax: +86 28 6521056
E-Mail: rotorkcd@mail.sc.cninfo.net

China (South)
Guangzhou
Rotork Branch
Tel: +86 20 81320500
Fax: +86 20 81320499
E-Mail:
rotorkgz@public.guangzhou.gd.cn

China
Hong Kong
Rotork Company
Tel: +852 2520 2390
Fax: +852 2528 9746
E-Mail:rotorkhk@netvigator.com

Colombia
Agent Main Office
Tel: +57 1 621 27 40
Fax: +57 1 621 25 61
E-Mail: autom2@col1.telecom.com.co

Costa Rica
Agent
Tel: +506 228 8630/1
Fax: +506 289 4350
E-Mail:eiomega@sol.racsa.co.cr

Croatia
Agent
Tel: +385 1 4 577 217
Fax: +385 1 4 577 220
E-Mail:

Cyprus
Agent
Tel: +357 2 434131
Fax: +357 2 433416
E-Mail: ltdinfo@stavrinides.com.cy

Czech Republic
Agent
Tel: +420 5 48321534
Fax: +420 5 48216240
E-Mail:
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Denmark
Agent
Tel: +45 32531777
Fax: +45 32530504
E-Mail:

Ecuador
Agent
Tel: +593 2 222 585
Fax: +593 2 569 950
E-Mail: ecuador@cadrai.com

Egypt
Agent
Tel: +20 2 2574830/2573456
Fax: +20 2 2575695
E-Mail: mamer@pyramid.com.eg

Finland
Agent
Tel: +358 9 350 7410
Fax: +358 9 374 3590
E-Mail:

France
Rotork Company
Tel: +33 1 43 11 15 50
Fax: +33 1 48 35 42 54
E-Mail: (name)@rotork.fr

Germany
Rotork Company
Tel: +49 2103 95876
Fax: +49 2103 54090
E-Mail: info@rotork.de

Greece
Agent
Tel: +30 1 6549433/6536610
Fax: +30 1 6517810
E-Mail: melco@otenet.gr

Hungary
Agent
Tel: +36 76 495932
Fax: +36 76 495936
E-Mail: galatea@externet.hu

India
Bangalore
Rotork Factory
Tel: +91 80 8395576
Fax: +91 80 8391601
E-Mail: rotorkblr@vsnl.com

India
Calcutta
Rotork Branch
Tel: +91 33 282 3306
Fax: +91 33 282 3473
E-Mail: rotorkcal@vsnl.com

India
Chennai
Rotork Company
Tel: +91 44 625 4219/625 8136
Fax: +91 44 625 7108
E-Mail: rotork@vsnl.com

India
Mumbai
Rotork Branch
Tel +91 22 5584578
Fax: +91 22 5584540
E-Mail: rotorkbom@vsnl.com

India
New Delhi
Rotork Branch
Tel +91 11 5616305
Fax: +91 11 5502840
E-Mail: rotorkdel@vsnl.com

Indonesia
Rotork Company
Tel +62 21 5806764
Fax: +62 21 5812757
E-Mail: rotork@indosat.net.id

Ireland (Northern)
Agent
Tel: +44 28 90 841004
Fax: +44 28 90 841007
E-Mail: flotecsales@aol.com

Ireland (Southern)
Dublin Agent
Tel: +353 1 2952182
Fax: +353 1 2953713
E-Mail: pkelly@pli.ie

Italy
Rotork Company
Tel: +39 02 45703300
Fax: +39 02 45703301
E-Mail: rotork.italia@rotork.it

Japan
Osaka
Rotork Company
Tel: +81 728 35 7555
Fax: +81 728 35 7548
E-Mail:

Japan
Tokyo
Rotork Company HQ
Tel: +81 3 3294 8551
Fax: +81 3 3294 6460
E-Mail: mail@rotork.co.jp

Jordan
Agent
Tel: +962 6 581 9982
Fax: +962 6 582 5818
E-Mail: tcops@go.com.jo

Korea (South)
Rotork Company
Tel: +82 331 265 0962
Fax: +82 331 265 1369
E-Mail: rotork@unitel.co.kr

Kuwait
Agent
Tel: +965 241 5921
Fax: +965 241 2485
E-Mail: Unetcon@hotmail.com

Latvia
Agent
Tel: +371 7 315086/315087
Fax: +371 7 315084
E-Mail: rino@mailbox.neonet.lv

Libya
Agent
Tel: +218 21 47 72628/78598
Fax: +218 21 47 72782
E-Mail: cpsi@go.com.jo

Lithuania
Agent
Tel: +370 7 202410
Fax: +370 7 207414
E-Mail: agava@kaunas.aiva.lt

Malaysia
East Malaysia
Agent
Tel: +60 85 410079
Fax: +60 85 419484
E-Mail:

Malaysia
West Malaysia
Rotork Company
Tel: +60 3 7880 9198
Fax: +60 3 7880 9189
E-Mail: rotork@rotork.com.my

Mexico
Agent
Tel: +52 5 559 2959/2777
Fax: +52 5 575 1092
E-Mail: rotork@iwm.com.mx

Netherlands
Rotork Company
Tel: +31 10 414 6911
Fax: +31 10 414 4750
E-Mail: sales@rotork.nl

New Zealand
Auckland
Agent North Island
Tel: +64 9 634 0456
Fax: +64 9 625 2678
E-Mail:

New Zealand
Christchurch
Agent South Island –
Head Office
Tel: +64 3 353 4665
Fax: +64 3 353 4666
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: +234 1 4522887
E-Mail: cakasa3@linkserve.com.ng

Norway
Stavanger
Agent HQ
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@attglobal.net

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:Lca.Lcaeng@clix.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.V.
Tel: +966 3 833 1661
Fax: +966 3 833 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
Agent
Tel: +963 31 230 289
Fax: +963 31 237 867
E-Mail:

Taiwan
Agent
Tel: +886 2 2577-1717
Fax: +886 2 2577-5588
E-Mail:jerdiing@ms24.hinet.net

Thailand
Rotork Company
Tel: +66 2 272 7165-6
Fax: +66 2 272 7167
E-Mail:mail@rotork.co.th

Trinidad
Agent
Tel: +1 868 6524889/6523422
Fax: +1 868 6522651
E-Mail:trinval@tstt.net.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.net.ae

United States of America
Rotork Company HQ
Rochester
Tel: +1 716 328 1550
Fax: +1 716 328 5848
E-Mail:info@rotork.com

United States of America
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:
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United States of America
Houston
Rotork Company
Tel: +1 713 7825888
Fax: +1 713 7828524
E-Mail:

United States of America
New York City
Rotork Company
Tel: +1 716 328 1550
Fax: +1 716 328 5848
E-Mail:dave.littlejohns@rotork.com

United States of America
North East
Rotork Company
Tel: +1 814 835 8349
Fax: +1 814 835 8909
E-Mail:

United States of America
Northern California
Rotork Company
Tel: +1 707 769 4880
Fax: +1 707 769 4888
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
Tel: +1 609 223 1926
Fax: +1 609 223 9012
E-Mail: charlie.haynes@rotork.com

United States of America
South Central Region
Rotork Company
Tel: +1 972 459 4957
Fax: +1 972 745 2041
E-Mail: skip.kuehn@rotork.com

United States of America
Southern California
Rotork Company
Tel: +1 949 348 2913
Fax: +1 707 769 4888
E-Mail:

Venezuela & N. Antilles
Rotork Company HQ
Tel: +58 2 212 5232/4208
Fax: +58 2 212 8050
E-Mail: rotorkvz@cantv.net

Venezuela & N. Antilles
Cagua
Rotork Company
Tel: +58 4 4635911
Fax: +58 4 4635911
E-Mail:

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: +58 281 268 0759
Fax: +58 281 266 3554
E-Mail:

Vietnam
Agent
Tel: + 84 8 84 62525
Fax: + 84 8 8423218
E-Mail:info@vam-net.com

Yemen
Agent
Tel: +967 1 272988
Fax: +967 1 271890
E-Mail:ssl@y.net.ye
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Heading

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.
Rotork recognises all registered trade marks.

Pu
b

lis
h

ed
 a

n
d

 p
ro

d
u

ce
d

 in
 t

h
e 

U
.K

. b
y 

R
o

to
rk

 C
o

n
tr

o
ls

 L
td

.

ATTENTION: RED PLASTIC PLUGS IN CONDUIT ENTRIES ARE FOR TRANSIT ONLY.
FOR LONG TERM PROTECTION FIT SUITABLE METAL PLUGS.

ATTENZIONE: I TAPPI IN PLASTICA ROSSA PER L'ENTRATA CAVI SONO SOLO
TEMPORANEI. PER UNA PROTEZIONE PERMANENTE PREGO SOSTITUIRLI CON

APPOSITI TAPPI METALLICI.

ATENCION: LOS TAPONES ROJOS DE PLASTICO EN LAS ENTRADAS DE CABLE
SON UNICAMENTE PARA TRANSPORTE. PARA PROTECCION PERMANENTE

COLOCAR TAPONES METALICOS APROPIADOS.

ACHTUNG: DIE ROTEN PLASTIKSTOPFEN SIND NUR FÜR DEN TRANSPORT
GEEIGNET. FÜR DAVERHAFTEN SCHUTZ SIND DIESE GEGEN GEEIGNETE

BLINDSTOPFEN AUSZÜTAUSCHEN.

ATTENTION: LES BOUCHONS PLASTIQUES ASSURENT UNE PROTECTION
TEMPORAIRE. POUR UNE PROTECTION DEFINITIVE UTILISER DES BOUCHONS

METALLIQUES.
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LUGGAGE POINT W.R.P.
GRIT DREDGER No 1

VOL 1: OPERATING MANUAL

MAN-LUG-2261-01 Pg 54
ISSUED: 25/06/11

REV 0 A. Mangan

12.6 Long Travel Drive

CMG
Model: 0.37 KW SGA MOTOR
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Installation, operation & maintenance instructions

SGA series motors
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At CMG we off er customised packages to the most demanding industrial markets. 

Our success is built on a strong commitment to our customers’ needs and a willingness to fi nd 

the best solution possible. We have been in business since 1948 so you can be confi dent our 

experience and knowledge is second to none. 

Over the past 62 years, CMG Pty Ltd has enjoyed a solid reputation as a quality supplier for 

electric motors, variable speed drives and soft starters.

CMG’s commitment to quality products is supported by our ISO 9001 and NATA laboratory 

accreditations.

Our electric motor range now covers low voltage motors up to 1400kW, medium voltage up 

to 2.5MW and high voltage up to 13MW.

Additionally, we can supply variable speed drives up to 5MW and soft starters up to 1MW.

Our company has extensive experience in providing tailored solutions for even the most 

diffi  cult of applications.

From design concept through to technical evaluation of your specifi c requirements, our 

dedicated team is with you every step of the way.

In April 2010, CMG and its group of companies joined the Regal Beloit Corporation (RBC). 

RBC is an international manufacturer of electrical and mechanical motor control components 

with head quarters in Beloit, Wisconsin. RBC’s strength is in its market diversity as it serves an 

expansive array of markets from heavy industry to high technology.

SOLUTIONS, not just products
Specialists in Electric Motors, AC Drives & Soft Starters

» Electric Motors » AC Drives » Soft Starters

REGAL BELOIT 
BUSINESS PURPOSE

“We convert power into motion to help
the world run more effi  ciently.”
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The CMG SGA series motors are designed 
and manufactured to be robust and reliable 
with minimal maintenance. The following 
items should be taken into consideration to 
ensure a trouble free installation and reliable 
running throughout the motor’s life.

Inspection
CMG motors are delivered through safe and 
reliable transport in appropriate packing 
as to remain in as manufactured condition 
during transit. On receipt of the motor 
thoroughly inspect the unit for any transit 
damage, if need be in the presence of an 
insurance surveyor. Any equipment damage 
or shortfall should be immediately advised 
to the nearest CMG office. 

Check the following:
• Rating plate details and enclosure are as 

ordered,
• Shaft turns freely (in absence of shaft 

locking clamp),
• Condensation drain holes are in the 

correct position for the motor mounting 
application (they should be located at 
the lowest point of the motor when it is in 
its operating position),

• If the winding is Insulation Resistance 
(IR) tested to earth, ensure that the 
thermal protectors are not inadvertently 
damaged. (The thermistor leads should 
be shorted together whilst IR testing 
takes place.)

Storage
When the motor is not for immediate use 
store as follows:
• Clean and dry location,
• Free from vibration (vibration can 

damage bearings),
• Shaft locking clamps, where supplied, 

are fitted securely,

• Remove shaft locking clamps and turn 
rotor by one full rotation at least once 
a fortnight and replace shaft locking 
clamps,

• Anti-condensation heaters, where fitted, 
should be energised if the environment 
is likely to be damp.

Installation
The following items should be considered 
on installation to ensure reliable operation 
of the motor:

Surroundings
• Ensure that the motor is properly 

protected against ingress of oil, water or 
dust especially if construction work is in 
progress around the motor,

• Ensure air intake is not obstructed. Refer 
to dimension BL in the catalogue,

• When installing hazardous location 
motors, make sure that the zone and 
gas group or dust and temperature 
classification on motor nameplate are 
complied with.

Mounting
• Bed plates or slide rails should be 

firmly fixed to a solid, level foundation 
to ensure the motor remains rigid and 
vibration free,

• Shims or packers (if required) must be 
of adequate size and placed adjacent to 
and between base fixing screws,

• Protective transport coatings on shafts 
and/or flanges must be removed prior to 
connection to the driven load,

• A light coating of grease to shafts and/
or flanges will inhibit corrosion during 
service and assist removal of pulleys or 
couplings.

SGA Motor Installation, Operation and Maintenance
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Pulleys and couplings
• Pulleys or couplings should be 

independently balanced with a half key 
as the motor rotor is balanced with a half 
key during manufacture,

• In fitting pulleys or couplings to the 
motor shaft care must be taken to 
ensure the roller/ball bearings are not 
damaged. Both shaft and coupling bore 
should be cleaned and lubricated. If the 
fit is still too tight, the pulley or coupling 
should be pre-heated in air or oil to 
enable easy assembly,

• Shock methods must not be used in 
fitting or removing pulleys or couplings. 
Proper wheel or pulley removers should 
be used to prevent shaft and bearing 
damage. Tapped holes are provided in 
shaft extensions to assist in the fitment 
of couplings and/or pulleys.

Pulley and belts
• If the motor is to be coupled to the load 

using pulleys and belts it is important 
to ensure that the belt tension does not 
exceed the safe working radial load of 
the motor. Excessive radial load will 
lead to reduced bearing life with the 
potential of breaking the motor shaft. 
Because of this care must be taken to 
ensure the correct selection of pulley 
size and type (toothed, vee or flat) and 
this is best done in consultation with the 
transmission supplier,

• The belt manufacturer’s 
recommendations for installation, 
alignment and tensioning must be 
strictly adhered to when fitting belt 
drives.

Alignment
• Great care must be taken in aligning the 

complete machine, since misalignment 
can cause rapid deterioration of 
bearings and lead to other mechanical 
failures due to the stress produced,

• After final tightening of foundation 
bolts, machine alignment should be 

rechecked as bed plates could move 
and/or distort during machine mounting,

• No end thrust should be applied without 
express approval,

• When slide rails are used in conjunction 
with pulley drives, the adjusting screw 
ends should be positioned between 
the motor and load at drive shaft end 
and the other diagonally opposite. This 
helps speedy and accurate belt aligning, 
tensioning and replacement.

The correct alignment of the motor pulley 
with the load pulley is imperative. Both these 
pulley’s must have matched centre distances 
between grooves and alignment must be 
carried out using a suitable metal straight 
edge or other recommended tools to ensure 
parallel offset or angular displacement of the 
pulley’s with respect to each other is inside 
permissible limits as recommended by the 
transmission supplier. Correct alignment 
will result in a uniform distribution of belt 
tension across the width of the pulley (and 
the motor shaft) and ensure design life of 
both the belts and bearings is achieved. 

Note: The pulley should always be mounted 
firmly against the shaft shoulder and should 
be a firm fit onto the shaft. Impact force 
must not be used.

Straight 
edge

Mid 
point 
force

Slide 
rails

Jack 
bolts

Driven 
Load
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As a general rule the mid point of the applied 
force should be at the mid point of the shaft 
and it is good engineering practice to mount 
the motor pulley with hub and locking screw 
at the shaft end.

Direct coupled
Where direct coupling of the motor is 
required, proper alignment must be achieved 
to prevent bearing damage to both motor 
and load.

For parallel offset, use a straight edge or 
other recommended tools, as shown below.

Excessive angular displacement must also 
be prevented. The recommended method to 
achieve correct angular alignment is shown 
below.

Axial loads
Where motors with standard bearings are 
required to be mounted in either vertical 
shaft up or vertical shaft down orientation, 
there are limits on the axial forces that 
must not be exceeded. This also applies 
to horizontal mounted motors with certain 
loads that produce axial thrust. Axial loads 
exceeding those listed in the catalogue will 
reduce bearing life and may lead to internal 
motor damage. 

Where higher than recommended axial 
loads are necessary different bearing types 
will be required. (Refer to CMG).

There are various cooling formats for 
electric motors with IC411 (totally enclosed 
fan cooled) as the most common type that is 
used on our SGA motors. This type of cooling 
of motor is achieved by a fan mounted at 
the non drive end, inside a fan cowl, which 
has an air inlet grille at the rear. Air is drawn 
in through the grille and the fan distributes 
the airflow along the fins of the motor body. 
The fan is designed for either direction of 
rotation (unless otherwise indicated on the 
fan cowl).

With TEFC motors it is important that the 
cooling fins remain clear of debris to allow 
the airflow to be fully effective in maintaining 
motor winding temperature within the design 
limits.

It is equally important to ensure the 
installation provides good unrestricted 
access to normal ambient air at the fan 
entry point at all times and that inlet grill is 
clear of contaminants. Refer to dimension 
BL below.

Motor frame Dimensions BL 
[ mm ]

71 - 100 15
112 – 132 30
160 – 180 40
200 – 280 50
315 - 355 65

Mid Point 
Tension

Yes No

YesNo Vernier calliper 
or Micrometer

Radial loadAxial load

Free Air Intake Restricted Air Intake

Wall

BL

No Yes

Straight 
edge

Straight 
edge
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Hazardous location motors 
Standard motors in the range of frame sizes 
71 to 315 with appropriate modifications 
are certified for use in hazardous areas as 
below. (Note: 315 frame certified for Ex n & 
Ex tD only under IEC Ex scheme.)

Increased safety motors 
Exe, Zone 1, Group II, 
Temperature class T3

Marking code:
Õ II 2G c Ex e II T3, 
IP55 (OPTION IP66) 
(Tamb -20°C to 40°C)

Non-sparking motors 
Ex nA, Zone 2, Group II, 
Temperature class T3

Marking code: 
Õ II 3G c Ex nA II T3, 
IP55 (OPTION IP66) 
(Tamb-20°C to 50°C)

Dust Excluding Ignition Proof 
Ex tD (formerly DIP), Practice A, 
Zones 21 & 22, Temperature class T4

Marking code: 
Õ II 2D c Ex tD A21 IP66 T135°C 
(Tamb -20°C to 50°C)
   OR
Õ II 3D c Ex tD A22 IP66 T135°C 
(Tamb -20°C to 50°C) 

Combination of Gas and Dust
Marking code: 
Õ II 2G c Ex e II T3, IP66 
Õ II 2D c Ex tD A21 IP66 T135°C 
(Tamb -20°C to 40°C)
   OR
Õ II 3G c Ex nA II T3, IP66 
Õ II 3D c Ex tD A22 IP66 T135°C 
(Tamb -20°C to 50°C)

Address of manufacturer 
CMG Pty Ltd, 19  Corporate Avenue, Rowville 
VIC 3178, AUSTRALIA. 
www.cmggroup.com.au

CMG Electric Motors (NZ) Ltd
305E/315A Rosebank Road, 
Rosebank, Avondale, Auckland, New Zealand
www.cmggroup.co.nz

CMG Electric Motors (Asia Pacific) Pte Ltd,
12 Tuas Loop, SINGAPORE 637346 
www.cmggroup.com.sg

Classification of zone, group and 
temperature category are in accordance with 
the standards applied in the certificates. A 
general explanation of these is available in 
the product catalogue.

The hazardous location motor nameplates 
also carry the certification number in 
addition to the marking codes for the specific 
protection levels. Details of the standards to 
which these are certified are available on 
the actual certificates, copies of which can 
be accessed from the website or obtained 
from the nearest CMG office.

NOTE: Only motors that carry nameplates 
indicating Õ or Ex e or Ex nA or Ex tD (or 
DIP) or combination of them can be used 
in hazardous locations. Check nameplate 
before installing motors in hazardous 
locations.

Cable entries
Cable entries are via appropriate cable 
glands or conduits fitted to the threaded 
entries in the wall of the terminal box or the 
gland plate attached to it. Cable entries for 
various frame sizes are as per the following 
table .

Motor 
frame

No. of 
entries

Entry size 
x pitch

Reference 
drawing for 
Ex motors

71 - 80 2 M20 x 1.5 or 
M25 x 1.5

SGA118A, 
SGA118B

71 - 132 2 M20 x 1.5 or 
M25 x 1.5

SGA112A, 
SGA112B, 
SGA119A, 
SGA119B

160 - 180 2 M25 x 1.5 or 
M32 x 1.5 or 
M40 x 1.5

SGA136, 
SGA137, 
SGA140

200 - 280 2 M32 x 1.5 or 
M40 x 1.5 or 
M50 x 1.5

SGA158, 
SGA158A,
SGA159, 
SGA162

315 Blank 
Gland 
Plate

Customer to 
drill to suit. 
Max size 
2xM63x1.5

SGA 166
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Cable glands used on hazardous location 
motors must be of ATEX approved type or 
IEC Ex certified type as appropriate to the 
installation requirements. Unused cable 
entries must be blanked off using ATEX 
approved or IEC Ex certified conduit stops 
as appropriate.

Supply terminals 
Supply terminals are located in the terminal 
box. They are suitable for receiving crimped 
lugs on the supply cables. In addition the 
terminal box also houses an earthing 
terminal.

Motor frame Terminal size Max supply 
cable size*
[ mm2 ]

71 - 132 M5 16
160 - 180 M6 50
200 - 225 M8 95
250 - 280 M10 2 x 95
315 M12 2 x 185

* 4 or 3 core +E, PVC insulated

Electrical connection 
• Ensure all electrical connections are 

solid and continuous,
• Check motor starter and overloads for 

correct rating and trip setting,
• All circuit breakers, HRC fuses or 

protective devices associated with 
the motor must be rated to suit 
motor running current and starting 
characteristics,

• Supply cables must be appropriately 
selected considering the voltage drop,

• When using long supply cables with 
VVVF drive, check with CMG for proper 
recommendations to avoid high voltage 
transients occurring at motor terminals,

• Check the connection diagram on the 
motor terminal box and make sure the 
supply leads are properly connected 
considering the supply phase sequence,

• Ensure that the supply cable termination 
on to the motor terminal board is firm, 
without loss of strands while using 
crimped lugs and all washers are used in 

the correct order as provided,
• Ensure enough clearances are provided 

between supply cable lugs and to earth 
especially so in case of hazardous 
location motors,

• Ensure that proper earthing connection 
is made with all washers as provided,

• Check that the cable glands used on 
hazardous location motors are Ex 
approved by the standards organisation. 
Gland plugs to be of approved type,

• If using conduit for the supply leads, 
ensure the conduit is completely 
threaded in and seal the threads 
appropriately,

• If RTDs of hazardous location motors 
are connected to monitor the winding 
temperature, the maximum voltage to 
the RTDs must be kept to 90V(peak) or 
below.

Initial start up 
Prior to initial start-up check the following-
• Insulation resistance of motor winding to 

earth to be over 1 MΩ for motors up to 
600V and over 10 MΩ for over 600V,

• Thermistors or RTDs if fitted, should be 
checked for continuity with a multimeter,

• Ensure thermistors are wired up to the 
motor protection relay as to trip the 
supply to the motor in the event of an 
over temperature,

• Do not megger test thermal protective 
devices across their terminals. Short the 
entire protector leads together and apply 
the test voltage between the shorted 
leads and earth and/or phases,

• Hazardous location motors supplied by 
a VVVF drive must have the thermal 
protection devices connected into the 
motor control circuit in such a manner 
as to disconnect the source of supply in 
the event of an over temperature thus 
preventing the nominated temperature 
class being exceeded,

• Anti-condensation heaters if provided 
must be so connected as to switch on 
when the motor supply is disconnected 

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 362 of 507



CMG Motors | SGA IOM - AUS/NZ/AP 0708 (edition 3.3.0) 8

and switch off when the motor supply 
gets connected,

• Ensure that the supply voltage and 
frequency correspond to the motor 
nameplate ratings,

• Ensure shaft turns freely before initial 
start,

• Measure winding resistance between 
supply terminals and record in the log 
book.

Operation
• Before running the motor make sure 

that the terminal box lid is closed and 
secured with appropriate clearance to 
live parts,

• Make sure that appropriate earthing is 
done,

• Make sure that the coupling and/or 
transmission is adequately guarded for 
safety,

• Check the mounting bolts and/or flanges 
are firmly secured,

• Make sure of no loose objects around 
that may be sucked by the cooling fan 
on the motor,

• Make sure that the load applied is within 
the nameplate specification,

• Make sure that the ambient temperature 
is inside 40ºC or nameplate 
specification,

• Avoid frequent starting of motor. Refer to 
motor catalogue or nearest CMG office 
for recommendation on frequency and 
duration of starts,

• If a VVVF drive is used on Ex nA motor, it 
is a condition of safe use that the applied 
load is inside the limits specified by the 
loadability curve shown in page 10,

• On Ex e motors, make sure that the 
starting method employed keeps the 
starting current and duration within the 
nameplate figures of IA/IN ratio and tE

time,
• Check that the running current on 

no load and full load are reasonably 
balanced within 10% of the average and 
record the figures in the log book for 

future reference. Note that the current 
imbalance can be higher, typically 10 
times the voltage imbalance if there is an 
imbalance in supply voltage,

• Brake motors used in hazardous 
locations must have a limited number of 
repeat stops to 20 per hour.

Number of starts per hour
The number of starts per hour is dependant 
on the inertia of the driven load and the 
load torque demand. When high inertia load 
is applied (flywheel, heavy fan etc) please 
refer to your nearest CMG office for advice. 
A guide to generally acceptable starts per 
hour would be as per table. 

For greater number of starts per hour, please 
contact your nearest CMG office for advice.

Frame Starts per hour
2 Pole 4 Pole 6 Pole 8 Pole

71 * - 40 - -
80 * 20 40 40 -
90 16 30 40 -
100 16 30 40 40
112 16 30 40 40
132 10 20 25 25
160 10 20 25 25
180 8 15 20 20
200 6 12 12 12
225 5 10 10 10
250 4 8 8 8
280 3 6 6 6
315 3 4 4 4
* 20 Starts / Hour for Ex tD brake motors

Permitted starting time
In respect to the temperature rise of the 
motor, starting time (i.e., from rest to 
operational speed) should not exceed the 
time indicated in the following table. Motor 
must be allowed to cool prior to each start.

Note: For Ex e motors tE time stated on motor name plate 
takes precedence over these times
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Frame Starting 
method

Maximum starting time [sec]
2 pole 4 pole 6 pole 8 pole

71 D.O.L. - 26 - -
80 D.O.L 15 26 40 -
90 D.O.L. 10 15 25 -
100 D.O.L. 12 13 18 40
112 D.O.L. 10 10 18 35
132 D.O.L. 14 12 12 25
160-355 D.O.L. 15 15 20 20
160-355 Star-delta 45 45 60 60

Maintenance
Reliable, trouble free operation of a 
motor needs regular maintenance. Exact 
maintenance needs vary based on the 
site conditions. To obtain reliable service 
from the motor, the following maintenance 
schedule may be used as a guide. An 
authorised service agent must carry out 
maintenance of hazardous location motors 
SGAE, SGAN or SGAD.

A. Ensure air intake space is unobstructed.

B. On a weekly basis use an air hose to ensure all 
air ways are clear and free of dust.

C. Once every month, check motor for 
condensation. Replace drain plugs before 
starting if they are blocked or found missing.

D. Do not wash the motor down unless it is IP66 
rated.

E. On a quarterly basis-
(i) Check the motor terminals for tightness and 

proper contact,
(ii) If terminal lug/s are discoloured, re-terminate 

with fresh lugs,
(iii) Check operation of starting equipment, 

ensuring all terminations are tight.
(iv) Check mechanical operation of thermal 

overload relays, if any,
(v) Check mechanical operation of thermistor 

relays, if fitted,
(vi) Check operation of anti-condensation 

heaters, if fitted.

F. On a six monthly basis, in addition to the items in 
‘E’ -
(i) Check winding resistance between supply 

terminals and compare to original value and 
enter in log book.

(ii) Check supply voltage at motor terminals and 
record in log book.

(iii) Check bearings for abnormal noise/
overheating.

G. On an annual basis, in addition to the items in ‘E’ 
and ‘F’ -
(i) Re-grease the bearings as recommended 

in the following table. Frames 71-180 use 
sealed bearings. Frames 200-280 use open 
re-greasable bearings. When re-greasing 
bearings ensure that the correct type of 
grease is used. If in doubt about the existing 
grease type, clean out the old grease 
thoroughly from bearings and bearing 
housings, prior to regreasing. 
WARNING: NEVER MIX GREASE OF 
DIFFERENT TYPES
Use lithium based grease such as Shell 
Alvania R3 or equivalent unless otherwise 
specified. SGAH, SGASS and SGAHS 
motors require extra high temperature 
grease such as Magnalube G or equivalent.

(ii) Completely disassemble stator, rotor apart 
and clean thoroughly.

(iii) Check bearings for wear/damage – replace 
as necessary.

(iv) Check all bolts and nuts for cracks or 
damage – replace as necessary.

(v) Check all holding down bolts for signs of 
fatigue or damage – replace as necessary.

(vi) After re-assembly, check and record in the 
log book- 
Insulation resistance by megger
No load current and voltages
Full load current and voltages
Ensure that these figures compare well with 
the original records in the log book.

(vii) Check and ensure that the cooling fan is 
operational.

Sealed bearings 
The required replacement interval for sealed 
bearings is generally determined by the 
grease life which is dependant on operating 
temperature, operating speed, the limiting 
speed of the bearing and the type of grease. 
Under normal operating conditions the 
following relationship applies:- 

nnt )012.0025.0(6.254.6log −−−=

Where:
t = Average grease life (hours) 
n = Speed (RPM) 
N = Bearing limiting speed with grease 

lubrication (RPM)
T = Operating temperature (°C)

For further information, please contact your 
nearest CMG office for advice.
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Open (regreasable) bearings
It should be noted that for motors fitted with 
Ball and Roller bearings, the lubrication 
intervals for both bearings should be based 
on the roller bearing data.

The re-lubrication intervals recommended 
are calculated on the basis of normal working 
conditions.
Note: Under arduous conditions please 
contact CMG or the bearing manufacturers 
catalogue. Air operated grease guns should 
not be used.

Replenishment of grease media should be 
by means of a hand held grease gun whilst 
motor is running with relief plate removed.

Recommended Grease Replenishment Intervals (Hours) 1)

Bearing 
number 2)

Bearing 
bore 
[mm]

Qty of 
grease 
[g]

3000 r/min 1500 r/min 1000 r/min 750 r/min
Ball Roller Ball Roller Ball Roller Ball Roller

6312/NU312 60 20 3800 1900 10100 5050 16000 8000 20000 10800
6313/NU313 65 25 3400 1700 9400 4700 15100 7500 20000 10300
6314/NU314 70 30 3000 1500 8800 4400 14300 7150 19500 9750
6315/NU315 75 30 2570 1285 8200 4100 13500 6750 18500 9250
6316/NU316 80 35 2200 1100 7600 3800 12800 6400 17700 8850
6317/NU317 85 40 1800 900 7100 3550 12100 6050 16800 8400
6318/NU318 90 45 1650 825 6600 3300 11500 5750 16000 8000
6319/NU319 95 45 1500 750 5700 2850 9000 4500 14600 7300
6322/NU322 110 60 1200 600 4800 2400 8300 4150 13400 6700
1) Based on maximum grease service life of 20,000 hours 2) Refer to Nameplate / Motor to confirm bearing size.

Loadability Curve for VVVF Drive

NOTE:
1.  Applied load on the motor shall be 

inside the limits specified by this 
loadability curve.

2. SGA Ex nA motors are suitable 
for operation with VACON brand 
variable frequency drive types 
NXS or drives of equivalent 
characteristics.

3. These motors supplied by 
frequency converters must be 
fitted with thermal protection 
devices such as thermistors in 
winding so as to cut the supply 
to the motor in the event of an 
over temperature. Recommended 
protection by using NXOPTA3 card 
with thermistor protection feature in 
the variable speed drive.
Reference: CMG certification drawing SGA 208
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19 Corporate Ave / PO Box 2340

Rowville VIC 3178 AUSTRALIA

info@cmggroup.com.au

Tel: +61 (0)3 9237 4000

Fax: +61 (0)3 9237 4010

AUSTRALIA
Sales : 1300 888 853
Support : 1800 676 722
www.cmggroup.com.au

CMG Pty Ltd
ABN 99 005 118 114

VICTORIA

19 Corporate Ave
Rowville  VIC  3178
Tel: +61 (0)3 9237 4040  
Fax: +61 (0)3 9237 4050

NEW SOUTH WALES

8/26 Powers Road
Seven Hills  NSW  2147
Tel: +61 (0)2 9674 1555  
Fax: +61 (0)2 9674 4652

NORTH NEW SOUTH WALES

13B Old Punt Road
Tomago  NSW  2322
Tel: +61 (0)2 4016 1780
Fax: +61 (0)2 4016 1785

QUEENSLAND
1/6-8 Radium Street
Crestmead  QLD  4132
Tel: +61 (0)7 3803 2033  
Fax: +61 (0)7 3803 2683

NORTH QUEENSLAND

Cnr. John Vella Drive & Connors Rd
Paget, Mackay  NQLD  4740
Tel: +61 (0)7 4952 6244  
Fax: +61 (0)7 4952 6277

WESTERN AUSTRALIA

21 Colin Jamieson Drive
Welshpool WA  6106
Tel: +61 (0)8 6253 3700
Fax: +61 (0)8 6253 3710

HEAD OFFICE

CMG PRODUCTS ARE SOLD AND RECOMMENDED BY :

All CMG products are regularly redesigned and improved and CMG reserves the right 
to change the design, technical specifi cation and dimensions without prior notice. E&OE.

NEW ZEALAND
Sales : 0800 676 722
www.cmggroup.co.nz

CMG Electric Motors (NZ) Ltd
NZCN : 567 351

AUCKLAND

315A Rosebank Road
Rosebank, Avondale, Auckland
Tel: +64 (0)9 820 3550  
Fax: +64 (0)9 820 8504

CHRISTCHURCH

Cnr Lunns & Annex Road
Middleton, Christchurch
Tel: +64 (0)3 348 3740  
Fax: +64 (0)3 348 3760

ROTORUA

51 Pururu Street , Rotorua 
Tel: +64 (0)7 347 8624
Fax: +64 (0)7 347 8629

CAMBRIDGE

13 Carters Cresent, Cambridge
Tel: +64 (0)7 827 4986
Fax: +64 (0)7 827 4819

ASIA PACIFIC
www.cmggroup.com.sg

SINGAPORE

CMG Electric Motors (Asia Pacifi c) Pte Ltd
Registration No. 200414611G
12 Tuas Loop 
Singapore 637346
Tel: +65 6863 3473  
Fax: +65 6863 3476

MALAYSIA

CMG Electric Motors (Malaysia) Sdn. Bhd
Registration No. 796093-K
6536A Jalan Bukit Kemuning, 
Batu 6, Seksyen 34
40470 Shah Alam, Malaysia
Tel: +603 5124 9217 
Fax: +603 5124 6195
www.cmggroup.com.my

SOUTH AFRICA
www.cmggroup.co.za

CMG Electric Motors South Africa Pty Ltd
Registration No. 2003/001379/07

JOHANNESBURG

268B Fleming Road
Meadowdale, Germiston
Johannesburg 1614
Tel: +27 (0)11 453 1930
Fax: +27 (0)11 453 9560

DURBAN

Unit 13 Heron Park
80 Corobrik Road
Riverhorse Valley Estate
Durban 4017
Tel: +27 (0)31 569 5551
Fax: +27 (0)31 569 5549

MIDDELBURG

Unit 6, 2 Rand Street
Industrial Area
Middelburg 1050
Tel: +27 (0)13 246 1902
Fax: +27 (0)13 246 1205

CAPE TOWN

Unit 1, 56 Junction Street
Parow Industria
Cape Town 7500
Tel: +27 (0)21 951 2901
Fax: +27 (0)21 951 2910

PORT ELIZABETH

11 Opel Lane
Neave Industrial Park
7 Bennet Street 
Port Elizabeth 6020
Tel: +27 (0)41 451 1404
Fax:  +27 (0)41 451 1406 
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GRIT DREDGER No 1
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REV 0 A. Mangan

13 MECHANICAL INFORMATION & DATASHEETS

13.1 Pump
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PIONEER PRIME SERIES - END SUCTION CENTRIFUGAL PUMP

PUMP SPECIFICATIONS:

Model: PP44S10L71-H 
Description: Bare Shaft, Frame Mounted, Horizontal, Fully 

Automatic Dry Priming, Vacuum Assisted, Run 
Dry, Heavy Duty Solids Handling Pump

Size: 4" x 4" Class 150 ANSI Flanges Standard 
(Class 250 ANSI Flanges Available)

Volute Casing: ASTM A536 Grade 65-45-12 Ductile Iron, 
Tangential Discharge with Cleanout, Clockwise 
Rotation (Viewed from the Driven End)

Wear Ring(s): ASTM A48 Class 40 Gray Iron

Bracket: ASTM A48 Class 30/35 Gray Iron - Enclosed w/ 
Lip Seal for Mechanical Seal Dry Running w/ Oil 
Level Sight Glass

Backplate: ASTM A536 Grade 65-45-12 Ductile Iron

Mechanical Seal: Single Type Seal w/ Tungsten Carbide vs. 
Silicon Carbide Seal Faces, Viton Elastomers, 
300 Series Stainless Steel Hardware and Spring 
Seal System Designed for Indefinite Dry 
Running

Impeller: Enclosed Type Non-Clog Impeller w/ 3.0" 
Spherical Solids Handling Capability - 
Construction of ASTM A744 CA6NM Stainless 
Steel (Other Materials Available Including:  316 
Stainless Steel CD4MCu Stainless Steel, ASTM 
A536 Grade 65-45-12 Ductile Iron, and 
Hardened Iron)

Bearing Housing: ASTM A48 Class 30/35 Gray Iron

Pump End Bearing: Single Row Ball

Drive End Bearing: Single Row Ball

Shaft: 1144 Stress Proof Steel Chromed and Ground 
Fits (Other Metals Available Including: 
17-4 PH Corrosion Resistant Stainless Steel)

Optional Materials: Special Metals Including: 316 Stainless Steel, 
CD4MCu Stainless Steel and Hardened 
Materials

    UltraPrime™ Priming System

Vacuum Pump Specifications:
·50 CFM Air Flow Capacity
·Mechanically Driven Diaphragm Style
  Continuous Vacuum
·Casing - Corrosion Resistant Aluminum w/
  Buna-n Elastomer
·Drive Assembly - Cast Iron-Class 30 w/
  Steel Shaft and Connecting Rod-Oil 
  Lubricated

Separator Specifications:
·Separator Spool:  Double Chamber
  Standard Steel
·Air/Water Chamber:  Bolted to suction
  spool/volute of centrifugal pump chamber
  designed to separate air and water before
  entering the pump case.  O-ring sealed
  w/ vacuum pump isolation valve.
·PosiValve™ Air Separation Valve:
  Constructed of non-corrosive maganese
  bronze with 316 Stainless Steel (SS) valve
  stem and seat.  Actuator assembly with
  float ball and hardware 316 SS.
·Discharge Check Valve:  Swing Style - Cast
  Iron w/ Buna-n disc
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Pioneer Prime Series
Operation & Maintenance Manual 

(Enclosed Bracket Style) 

Manual #1001 

Pioneer Pump, Inc.

Corporate Office

461 N.E. 3rd Avenue 
Canby, OR 97013 

Phone (503) 266-4115 
Fax (503) 266-4116 
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INTRODUCTION

Thank you for purchasing a Pioneer end-suction centrifugal pump.  This is a heavy duty pump 
intended for use with non-volatile, non-flammable liquids with specified entrained solids, 
except as approved by the factory. 

WARNING!!!
This manual provides installation, operation and maintenance instructions for your Pioneer  
Pump, whether of vacuum-assisted self-priming or conventional configuration. It is intended to 
make your personnel aware of any procedure that requires special attention because of potential 
hazards to personnel or equipment.  Read all instructions carefully and remember that pump 
installations are seldom identical.  Therefore, this manual cannot possibly provide detailed 
instructions and precautions for each specific application.  Thus, it is the owner/installer’s 
responsibility to ensure that applications not addressed in this manual are performed only after 
establishing that neither operator safety nor pump integrity are compromised by the 
installation.

WARNING!!!
Centrifugal Pumps are designed for specific service and may or may not be suited for any other 
service without loss of performance or potential damage to equipment/personnel.  If there is 
ever any doubt about suitability for a specific purpose; contact your Pioneer Pump, Inc.
representative or the factory for assistance. 

Remember: Pump performance may be affected by changes in pumpage such as, specific 
gravity, viscosity, temperature, operating speed and NPSHA (net positive suction head 
available).
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INSPECTION
INSPECTION

All equipment is inspected at the factory prior to shipment.  However, you should inspect all 
equipment upon arrival for shipping damage and item shortages from the packing slip.    Report 
any damage or shortages to the carrier and Pioneer Pump, Inc.

RECORDING MODEL & SERIAL NUMBERS

Please record the model and serial number for your Pioneer Pump in the spaces provided 
below.  The factory will need this information when you require parts or service. 

Pump Model:   _____________________________________________ 
   Pump Serial Number:   ______________________________________ 
    Engine/Motor Serial #:   _____________________________________ 
     Engine/Motor Model Mgf:   __________________________________ 

WARRANTY INFORMATION

LIMITED WARRANTY: Seller warrants for two years from the date of shipment Seller’s manufactured 
products to the extent that Seller will replace those having defects in materials or workmanship when used for the 
purpose and in the manner which Seller recommends.  If Seller’s examination shall disclose to its satisfaction that 
the products are defective, and an adjustment is required, the amount of such adjustment shall not exceed the net 
sales price of the defective products and no allowance will be made for labor or expense of repairing or replacing 
defective products or workmanship or damage resulting from the same.  Seller warrants the products which it sells 
of other manufacturers to the extent of the warranties of their respective makers.  Where engineering design or 
fabrication work is supplied, buyer’s acceptance of Seller’s design or of delivery of work shall relieve Seller of all 
further obligation, other than as expressed in Seller’s product warranty.  THIS IS SELLER’S SOLE 
WARRANTY.  NO OTHER WARRANTIES, WRITTEN OR ORAL, EXPRESS OR IMPLIED, 
INCLUDING THE WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND 
MERCHANTABILITY, ARE MADE OR AUTHORIZED.  NO AFFIRMATION OF FACT, PROMISE, 
DESCRIPTION OF PRODUCT OF USE OR SAMPLE OR MODEL SHALL CREATE ANY 
WARRANTY FROM MANUFACTURER, UNLESS SIGNED BY THE PRESIDENT OF THE 
MANUFACTURER.    Seller neither assumes, nor authorizes any person to assume for it, any other obligation in 
connection with the sale of its engineering designs or products.  This warranty shall not apply to any products or 
parts of products which (a) have been repaired or altered outside of Seller’s factory, in any manner; or (b) have 
been subjected to misuse, negligence or accidents; or (c) have been used in a manner contrary to Seller’s 
instruction or recommendations.  Seller shall not be responsible for design errors due to inaccurate or incomplete 
information supplied by Buyer or its representative. 
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INSTALLATION

FOUNDATION/BASE PLATE/SKID

Pioneer pumps are available in trailer mounted, skid mounted or conventional channel base 
mounted configurations, or bare pumps may be mounted by a third party.  Typically a channel 
base mounted unit is intended for a permanent installation, and the following recommendations 
for permanent installations should be followed. 

If using a concrete foundation it should be rigid enough to inhibit vibration.  Pour the 
foundation well in advance of installation of pump equipment to allow time for drying and 
curing.

If the pump is to be mounted on a steel frame, or similar structure, it should be set directly over 
the supporting beams.  These beams and the structure must be rigid enough to prevent 
distortion and potential misalignment due to movement within the structure or base. 

The location of this structure should be as close as possible to the pumpage source.  Provide 
adequate space for operation, maintenance and inspection of the pump and equipment. 

The concrete foundation should be provided with anchor bolts for attachment to the base plate.  
If required, provide adequate drainage to keep pump and motor dry and clean.  Also, provide 
either leveling nuts or leveling wedges for mounting the base plate to the foundation. 

LEVELING

When mounting the base plate to the foundation use leveling nuts or wedges to provide a level, 
flat base plate.  Use a machinist's level on the mounting pads and make adjustments as 
necessary as the anchor bolts are tightened.  This will provide the true alignment between the 
pump and motor.  For portable trailer or skid mounted, engine driven units, it is important that 
the pump / engine assembly be level so as to assure proper fuel feed and distribution of engine 
lubricants.  Trailer mounted units can be leveled using the tongue jack and blocking under the 
lower wheel.  Wheels should be properly chocked so as to prevent rolling of the trailer.  Skid 
mounted units should be leveled by preparing the ground or blocking under the skid.  For 
portable electric units accurate leveling is not particularly important except as required for 
proper piping alignment. 

GROUT

If a base mounted pump is to be grouted, ensure that you have the mounting surface flat and 
level for correct alignment of pump and motor.  Build a dam around the base plate perimeter 
that is to be watertight.  Use standard grouting practice and be sure to protect (cover) the 
leveling wedges with caulk or plastic tape if they are to be removed later.  After the grout has 
thoroughly hardened, remove forms.  If the wedges are removed, fill holes with grout.  Seal 
grout by covering with a quality paint or sealer.

TRAILER MOUNTED UNITS

See “OPERATION” section. 
3
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INSTALLING PUMP 

Insure that all foreign material has been removed from the pump before mounting. Be sure to 
remove all shipping protection prior to operation. 

NOTE:  Many of the bare pumps are shipped with protective guards and coatings. 

INSTALLATION

SUCTION PIPING

For best performance the suction piping should be at least as large as the pump flange, never 
smaller.  Use an eccentric reducer at the suction flange with the straight side up.  The use of 
flow-retarding fittings is to be avoided and if necessary should never be placed closer to the 
pump suction than four (4) times the pipe diameter. The pump should be at the highest point of 
the piping.  Slope the piping up to the pump to prevent air pockets.  Avoid changing pipe  
size except to reduce a larger suction pipe diameter to the pump suction flange size using the 
eccentric reducer mentioned above.  All suction piping and fittings are to be checked for any 
foreign material (rocks, bolts, wire, etc.) and also any sharp burrs that could disrupt the flow. 

DISCHARGE PIPING

Use a concentric taper on the discharge side to increase  from pump discharge flange size to a 
larger discharge pipe diameter, or maintain discharge piping the same size as the discharge size 
of the pump.  The decision of what size discharge pipe to use in an economic one, a balance 
between the higher cost of larger piping versus the higher energy requirements imposed by pipe 
friction.  Otherwise, the only detrimental effects of discharge piping size choice derive from the 
pump running too near shut-off or too far out on its curve. The discharge size should be 
adequate to maintain reasonable velocities and reduce friction losses.  All valving and 
additional fittings should be the same size as the discharge line. 

SUCTION & DISCHARGE PIPE FLANGES

All piping is to be supported, braced and lined up square before connection to the pump 
flanges.  In fixed or permanent installations a flexible fitting is recommended on both suction 
and discharge, to eliminate any piping strains being transmitted to the pump.  Portable 
installations still require support of discharge and suction piping or hose near the pump so as to 
avoid undue forces being carried by the pump flanges.  Supporting the piping or hoses with the 
pump flanges can result in rubbing and wear between rotating and stationary portions of the 
pump, possible breakage of the case or brackets or failure of seals or couplings. 

NOTE:  Flexible pipe couplings must be restrained so as not to transmit any strain to the pump 
flanges when expanding or contracting under pressure.  Unrestrained expansion fittings can 
transmit enormous forces to the pump flanges.
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SCREENING

Make provisions for the installation of a suction screen or strainer to prevent any debris from 
clogging the impeller.  The open area of the strainer should be equal to at least four (4) times 
the area of the pipe.  The screen should be rigid enough to prevent collapse when flow is 
reduced due to clogging. 

SUMP DESIGN

The submergence of the suction pipe into the liquid should be at least four (4) to five (5) times 
the pipe diameter.  If this is not possible then provide a baffle or a floating board.  This is to 
prevent any vortex action allowing air into the pipe.  For best performance a bell mouth fitting 
is recommended.  Refer to the Hydraulic Institute Handbooks or other Hydraulic Data books 
for detailed sump design information.

LIFTING

Any lifting equipment is to be rated for at least five (5) times the weight of the item being 
lifted.  Use only established methods when lifting or moving any heavy components. 

ALIGNMENT OF PUMP AND MOTOR

Precise alignment is necessary to achieve correct performance of the system.  Every time a 
component is moved this alignment will have to be checked.  The alignment can be checked 
with a straight edge and an outside caliper, taper thickness gauge, dial indicators or, for best 
results, use a laser alignment tool.  Use the straight edge across the outside diameters of the 
coupling halves to ensure that they are concentric and parallel.  The outside calipers or the 
taper thickness gauge is to correct for any angular misalignment and to verify the correct gap 
between the coupling flanges. Use a laser alignment tool or dial indicators to adjust for 
concentric and angular displacement.  With dial indicators, rotate shafts together and take 
readings every ninety (90) degrees.  Make adjustments by placing shims under the driver, and 
be sure that the mounting bolts are properly tightened while taking readings and after final 
adjustment then install coupling guard.   

If the pump is equipped with an SAE bracket and flywheel coupling for direct mounting of the 
pump to the engine bell housing, alignment between crankshaft and pump shaft is 
automatically attained due to the register fits between the bell housing and pump bracket. 

ROTATION

Before the pump is started, correct rotation must be confirmed.  If the rotation is not correct, 
then interchange any two of the leads on a three (3) phase driver.  For a single-phase driver 
refer to the wiring diagram.  Engine rotation should be confirmed with the engine supplier. 

PRIMING

Pioneer pumps are available with a fully automatic vacuum priming system.  If this priming 
device is not supplied on your pump model you will need either a flooded suction or a foot 
valve
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and some other means of evacuating air from the pump case and suction line.  With a flooded 
suction use a bleed valve at the top of the volute to allow trapped air to escape.  If you are using 
a foot valve, then fill the suction line and pump case with water and use a bleed valve for 
trapped gas as above.  If a hand primer is to be used it will be necessary to have an air tight 
check valve or closeable control valve on the discharge line to prevent the entry of air from the 
discharge side.  Rotating the pump shaft will release trapped gas in the impeller. 

If the pump is used with a flooded suction condition and your pump has a fully automatic 
vacuum priming system, you can close the isolation (failsafe) valve at the top of the priming 
chamber.  This will isolate the vacuum pump inlet line from the pumpage and allow the 
vacuum pump to “coast” (extending the life of the vacuum pump and reducing the horsepower 
requirements on the driver).    

OPERATION
PRE-START

1) Verify that rotation is correct and that the shaft rotates freely. 

2) Check all piping connections for tightness. 

3) Inspect all accessories and make sure they are appropriate for your installation. 

4) Verify that the driver and coupling are aligned correctly and that all guards are in place. 

5) Ensure that all bearings and grease seals are lubricated. 

6) If vacuum assisted, check the vacuum pump oil level as well as the oil level in the 
backplate/bracket reservoir. 

7) Oil levels should also be checked and maintained during pump operation. 

8) Follow the instruction on all tags, labels and decals attached to the equipment. 

STARTING

WARNING!!!
This pump is designed to handle most non-volatile, non-flammable liquids containing specified 
entrained solids and corrosives.  Do not attempt to pump volatile, corrosive, or flammable 
liquids which may damage the pump or endanger personnel as a result of pump failure. 

CAUTION!!!
Pump speed and operating condition points must be within the continuous performance range 
shown on the performance curve in the separate Part List Manual for your specific pump 
model. 

STARTING
Any centrifugal pump must be primed before starting unless it is of a self-priming design.  See 
preceding section on priming, and ensure suction pipe is filled with water.  With discharge 
valve closed, start the pump and slowly open valve.  Throttle the flow gradually to fully open. 
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Avoid any abrupt changes in the discharge flow rate to prevent pressure surges in the piping.  If 
the design pressure is not achieved shut the pump down immediately.  Ensure that pump is 
adequately primed and restart. 

Never run the pump with the discharge valve closed for extended periods of time.  Never use 
the suction valve to throttle the flow.  Check all suction and discharge piping for leaks. 

If a suction strainer is installed, check the pressure drop across the strainer.  If the differential 
in pressure exceeds five (5) PSI have the strainer cleaned.

OPERATION OF ENGINE DRIVEN UNITS

Before Starting 

Check the fuel level and oil levels in the engine, check the oil level in the vacuum pump and/or 
grease & oil in the pump bearing housing and seal chamber (backplate/bracket reservoir). 

CAUTION!!!
Make sure the pump is level.  Lower jack stands and chock the wheels. Use caution when 
positioning the skid-mounted unit to prevent damage to the fuel tank.  Consult the engine 
operations manual before attempting to start the unit. 

WARNING!!!
Do not operate the pump without guards in place over the rotating parts.  Exposed rotating 
parts can catch clothing, fingers or tools, causing severe injury to personnel. 

WARNING!!!
Before attempting to service this pump, read this manual carefully.  Operators and maintenance 
personnel should have a good understanding of all aspects of this pump and the pumping 
conditions. Failure of operating personnel to be familiar with all aspects of pump operation 
outlined in this manual could contribute to equipment damage, bodily injury or possible death. 

WARNING!!!       
Before any servicing: 
1) Read this manual carefully. 
2) Shut down driver and lock out incoming power to ensure that the pump will remain 

inoperative.
3) If the pump or components are hot, allow adequate cooling prior to servicing the unit. 
4) Close the suction and discharge valves. 
5) Vent the pump slowly and drain completely. 
         
WARNING!!!
If this pump is used to handle any hazardous materials that can cause illness, either directly or 
indirectly, take precautions by wearing approved protective clothing and use appropriate safety 
equipment.  Also, review section on Vacuum Pump venting. 
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WARNING!!!
Use lifting and moving equipment in good repair and with adequate capacity to prevent injuries 
to personnel or damage to equipment.  Attach lifting equipment to the lifting device fitted to the 
pump.  If chains or cable are wrapped around the pump to lift it make certain that they are 
positioned so as not to damage the pump and so that the load will be balanced.  The bail on 
trailer or skid mounted units is intended for use in lifting the pump assembly only.  Suction and 
discharge hoses and piping must be removed from the pump before lifting. 

CAUTION!!!
When servicing this pump, use only components provided by Pioneer Pump, Inc. Any use of 
non-authorized parts could result in sub standard performance, damage to equipment and 
possible injury to personnel.  Non-authorized parts will also void the warranty. 

When using this manual any reference to part numbers or names will be directed to the 
applicable cross section drawing.  These parts will also be called out in the bill of materials for 
full description. 

Drain volute case of pumpage when unit is idle to avoid freezing and possible cracking of 
pump case, etc.

MAINTENANCE

This manual also provides a troubleshooting section to diagnose many operational or 
performance problems.  The equipment covered in this section is limited to the pump, priming 
and drive components only.  Refer to the applicable vendor's manual for motors, engines and 
other accessory equipment.  Use the troubleshooting section to help determine the cause of any 
problems, and only disassemble the pump components required to remedy the existing 
condition.

This manual provides installation, operation and maintenance instructions for your Pioneer 
Auto Prime Pump.  The manual will also make your personnel aware of any procedure that 
requires special attention because of potential hazards to personnel or equipment.  Read all 
instructions carefully and remember this manual cannot anticipate or warn of every situation 
that could occur.  Because of this the owner is responsible that only safe procedures be used, if 
not addressed in this manual.  If any question regarding the pump is not covered adequately 
please contact Pioneer Pump, Inc.

WARNING!!!
Select a clean suitable location for any required maintenance, and note that all work must be 
performed by qualified personnel. 

An ongoing record of performance will assist in any troubleshooting and/or analysis of 
problems.  A pressure gauge can be installed on the suction and discharge side of the pump to 
monitor any changes in differential pressure.  Differential pressure is useful in monitoring and 
diagnosing any possible degradation in pump performance. 
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DISASSEMBLY

Verify the following: 
1) Driver is shut down and power is locked out. 
2) If  pump components are hot, allow to adequately cool. 
3) Suction and discharge valves are shut. 
4) Pump is drained. 

Review all safety information and follow the instructions in this manual, as well as all tags, 
labels and decals attached to the pump or related equipment. 

Under normal conditions this pump is designed to run maintenance free, because of its rugged 
construction, for extended periods of time.  However, all centrifugal pumps contain wear parts 
that will gradually deteriorate, effecting pump performance.  This pump does contain wear 
parts, and these parts should be replaced as required to maintain optimum performance. 

General maintenance can be performed without removing the pump from the driver.  For 
vacuum assisted, self-priming pumps removing the vacuum chamber and discharge check valve 
will simplify access to the inside of the pump case.  The following instructions assume that a 
complete disassembly of the pump is required. 

MAINTENANCE
(Parts names in bold type refer to pages A2017A, A2143A, A2144A, A2167A, A2168A, 
A2169A, A2170A, A2171A, A2172A, A2173A, A2174A, A2175A, A2176A, A2177A, 

A2184A, A2187A, A2183A, A2178A, A1459A and A638A as well as specific pages noted) 

PRIMING CHAMBER (Pioneer Prime only) 
Figures A2017A & A2169A 

Disconnect and remove suction piping and air tubing from the priming chamber/suction 
spool assembly.  While supporting the assembly with a sling, remove the nuts and bolts 
connecting the suction spool to the pump suction flange. 

VACUUM PUMP (Pioneer Prime only) 

The vacuum pump can be removed or left in place for maintenance of vacuum pump or 
bearing frame at the discretion of maintenance personnel

NOTE: When part names are referenced throughout these instructions they are highlighted and 
correspond to the part names on parts the parts illustrations, figures A638A, A2189A 

VACUUM PUMP PERFORMANCE SPECIFICATIONS / FEATURES (Pioneer Prime) 

This mechanically operated diaphragm vacuum pump is designed to deliver a maximum air 
removal rate of 50 CFM and a maximum vacuum of 25 to 26.5 inches of mercury while 
running at a nominal 1100 rpm.   
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It is specifically designed for pump priming and repriming and is tolerant of small amounts of 
liquid passing through it.  Routine maintenance is simple and can be performed on site without 
special tools.  No auxiliary lubrication or water separation systems or filters are required.   

Power consumption is minimal.  At maximum air removal rate and under moderate vacuum no 
more than 2 h.p. is required.  Once the pump is primed and the airflow to the vacuum pump is 
stopped power consumption is approximately ½ h.p. 

VACUUM PUMP OPERATING SPEED (Pioneer Prime only) 

As with most mechanical devices the replacement interval for the wear components is largely a 
function of speed.  When operated at 1000 to 1200 rpm an average replacement interval for the 
actuator seal is approximately 4000 hours.  Higher speeds will reduce this interval, and lower 
speeds will increase it.  Operation in excess of 1400 rpm for significant periods should be 
avoided.  If the pump being primed is to operate in excess of 2300 rpm for an extended period, 
then a different vacuum pump pulley ratio should be considered.  While priming speed will 
increase or decrease directly with increasing or decreasing vacuum pump speed, actuator seal
life changes very approximately as the cube of operating speed change.  So, it is not 
advantageous to increase operating speed in order to obtain a small reduction is priming speed. 

Other vacuum pump components, such as the inlet/outlet valves, neck seal and actuator valve 
will require replacement over a much longer interval and should simply be inspected whenever 
other maintenance is performed.   

NOTE:  The vacuum pump pulley ratio is designed to operate the vacuum pump at 1100 rpm when the driver is 
running at 1800 rpm. 

VACUUM PUMP BELT TENSION (Pioneer Prime only) 

The vacuum pump is driven by a toothed timing belt connected to a pulley on the main pump  
shaft.  This pulley and belt system is sized for considerably higher horsepower than the vacuum  
pump requires, and therefore, belt tension can be kept at a minimum.  The belt should be  
just tight enough so that it does not have any slack.  Belt tension is adjusted by adding or
subtracting “motor base shims” between the vacuum pump base and the mounting surface. 

VACUUM PUMP VENTING   (Pioneer Prime only)     

WARNING!!!

If the pump is operated in an enclosed space and the pumpage may contain potentially
hazardous fumes make certain that an exhaust hose is securely connected to the vacuum 
pump exhaust nozzle and routed outside the enclosed space. Failure to do so may result 
in injury or death.

Before starting the vacuum pump check the following:

1) Oil level in the vacuum pump crankcase should be in the center of the oil level site glass.  A                           
30wt, non-detergent motor oil should be used. 
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2) Make certain that the drive pulley is secured to the shaft.  Verify the tightness of the screws 
on the pulley bushing. 

3) Make certain that the belt guard is securely in place.  WARNING!!! Do not operate the
pump without all guards in place.  Injury or death could result.

4) Make certain that the suction hose between the vacuum pump and the priming chamber is 
tight to the suction nozzle and has no leaks.  Air leaks will cause the vacuum pump to run 
hotter than normal, shortening the actuator seal, neck seal and valve lives. 

VACUUM PUMP DISASSEMBLY FOR MAINTENANCE   (Pioneer Prime only) 

To replace the exhaust valve remove the capscrews securing the exhaust nozzle to the upper
housing, and lift off the housing.  The exhaust valve is now exposed.  It is not necessary to 
remove the valve stud when replacing the exhaust valve - simply pull the exhaust valve off 
over the head of the valve stud.  When installing a new exhaust valve lubricate the head of the 
valve stud with motor oil or liquid dish soap, then just push the exhaust valve on over the head 
of the valve stud.  Reattach the exhaust nozzle to the upper housing.  Snug the screws, but do 
not over tighten, or the threads in the aluminum housing may be damaged. 

Replacing the inlet valve is the same as described above.  Remove the nuts and washers 
securing the inlet nozzle/valve carrier to the studs in the lower housing.  Remove and replace 
the inlet valve per the instructions for exhaust valve replacement.  When reattaching the inlet 
nozzle/valve carrier check the condition of the inlet nozzle/valve carrier gasket, and replace 
as necessary.

In order to check or replace the actuator seal, actuator valve or neck seal remove the 
housing bolts, nuts and washers, and lift the upper housing off.  The actuator valve is now 
exposed and can be removed and reinstalled exactly as the inlet and exhaust valves.  To replace 
the actuator seal remove the cotter pin and castle nut securing the actuator to the actuator
shaft (when reinstalling the castle nut, torque to 50 ft-lbs).  Rotate the crankshaft so that the 
actuator moves to “top dead center” position.  Work the actuator seal out of the groove in the 
lower housing.  The actuator has two threaded holes on the top to enable attachment of a “gear 
puller” for removal of the actuator.  Pioneer Pump, Inc. can supply a puller specifically 
designed for this task if a suitable puller cannot be found.  The easiest way to remove the 
actuator seal is to clamp the actuator in a vice, and pull the actuator seal up out of the groove.  
If the seal is to be discarded it is easier to partially cut it with a utility knife and then pull it out 
of the groove.  To install a new actuator seal, thoroughly lubricate the inside diameter of the 
actuator seal and the groove in the actuator.

Note: the actuator seal must be installed with the taper on the outside diameter parallel to 
that of the lower housing (the larger diameter at the top of the actuator).

Now, work one edge of the actuator seal into the groove in the actuator much the same as you 
would a bicycle tire when installing it on the rim.  Secure the assembly in a vice, and using a 
blunt instrument, such as a wrench handle, work the other edge of the actuator seal into the 
groove.  Again, liberal lubrication is necessary to perform this installation.  It takes some effort, 
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but you’ll get the hang of it!  See Figure A2188A for instructions on reinstalling the actuator 
onto the actuator shaft.   Apply LocTite™ 262 or equivalent thread locker to the threads of the 
actuator screw.  Tighten the castle nut to 13 foot pounds.  While tightening, make certain to 
align one of the slots in the castle nut with the cotter pin hole through the actuator threads. 

For the following procedures refer to figure A2189A 

To service the neck seal and other components requires further disassembly.  With the actuator 
removed, remove the nuts and washers from the studs securing the lower housing to the 
pedestal.  Apply a little lubricant to the exposed portion of the actuator shaft.  Now lift the 
lower housing off the pedestal - the neck seal should come off with the lower housing.  The 
neck seal can now be removed from the counterbore in the bottom of the lower housing.  To 
install a new neck seal, lubricate the inside diameter of the seal, push the seal into the 
counterbore of the lower housing, and remount the lower housing onto the pedestal - the neck 
seal, if lubricated properly, will slide over the end of the actuator shaft.   

To further disassemble, remove the capscrews securing the pedestal to the crankcase, and lift 
the pedestal off over the actuator shaft.  Take care to support the actuator shaft so that it doesn’t 
strike the side of the crankcase and mar its surface finish.  Rotate the crankshaft to bring the 
actuator shaft to its top dead position.  Now one of the retaining rings at one end of the 
fulcrum pin can be removed, and the fulcrum pin can be pulled out of the connecting rod
small-end bearings and actuator shaft bearings.  Slide the connecting rod as far to one side 
as possible, and with a pair of plyers, remove the oil flinger from the crank shaft.  Remove the 
bearing cap fasteners from both the drive-end and opposite drive-end, and remove the 
bearing caps.  Push the crankshaft far enough out the opposite drive-end to access the bearing
locknut.  Remove the bearing locknut and bearing washer.  Now the crankshaft can be pulled 
out of the drive-end of the crankcase, and the opposite drive-end crankshaft roller bearing
should remain in the crankcase.  The drive-end crankshaft roller bearing may slide off the 
crankshaft by hand or may have to be removed with a gear puller.  The connecting rod can now 
be lifted out the top of the crankcase.

Inspect the connecting rod small-end bearings for uneven or excessive wear.  If the inside 
diameter of the installed connecting rod small-end bearings exceeds 0.628" they should be 
replaced.  The old bearings will have to be pressed out using a suitable mandrel.  After the new 
bearings are pressed in they must be finish reamed to a diameter of 0.6255 to 0.6260.   

Inspect the connecting rod large-end bearing for excessive or uneven wear.  If the inside 
diameter exceeds 2.007" the bearing should be replaced.  Again, a suitable mandrel will be 
necessary in order to press out the old bearing and press in the new bearing.  Be sure to install 
the large-end connecting rod bearing with the joint to one side or the other - not at top or 
bottom.  This bearing requires no finishing after machining.  

The actuator shaft bearing should be inspected, replaced and finish reamed exactly as the 
connecting rod small-end bearings.   

If the drive-end bearing cap lip seal is to be replaced it should be pressed into the counterbore 
on the inside of the bearing cap with the lip pointing toward the crankcase. 
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To reinstall the crankshaft into the crankcase first mount the drive-end crankshaft roller
bearing onto the shaft.  If it does not slide on by hand heat it uniformly in an oven or on a hot 
plate to approximately 200°F, and then quickly slide it onto the shaft and securely up against 
the shaft shoulder.  Now set the connecting rod into the crankcase, and insert the crankshaft 
through the drive-end opening of the crankcase, through the connecting rod.  Now slide the 
opposite drive-end roller bearing onto the crankshaft (it may also require heating).  Install the 
bearing lockwasher with the tabs pointing away from the bearing.  Make certain that the tab 
on the inside diameter of the washer engages the slot on the shaft.  Install the bearing locknut
with the beveled side toward the bearing.  Using a suitable spanner wrench tighten the nut.
Bend one of the tabs on the outside diameter of the washer down into one of the slots on the 
outside diameter of the bearing locknut.   

Reinstall the opposite drive-end bearing cap.  Make certain that the bearing cap o-ring is 
mounted on the “nose” of the bearing cap.  Reinstall the drive-end bearing cap.  Now, push 
the shaft toward the opposite drive-end as far as it will go, mount a dial indicator against the 
end of the crankshaft, then pull the shaft as far toward the drive-end as possible.  The end-play 
should be between 0.002" and 0.010".  If end-play exceeds the upper limit remove the drive-
end bearing cap and install bearing shims as necessary to obtain the proper end-play.  Be 
certain to install the bearing cap o-ring on the drive-end bearing cap “nose” for final 
installation.

Check the actuator shaft guide bushing for excessive or uneven wear.  If it’s installed inside 
diameter exceeds 1.385 it should be replaced.  Again, a suitable mandrel is necessary to press it 
out of the pedestal and reinstall a new bushing.  It will be necessary to remove the actuator
shaft lip seal in order to remove and reinstall the actuator shaft guide bushing.  A new 
actuator shaft lip seal should be installed after the new actuator shaft guide bushing is in place.
The actuator shaft lip seal is to be installed with the lip pointing downward.  After installation, 
the inside diameter of the actuator shaft guide bushing should be wiped with grease. 

The remainder of the reassembly is the opposite of the disassembly procedure.  Be sure to 
mount the pedestal o-ring over the “nose” of the bottom end of the pedestal before reinstalling 
the pedestal.

PRIMING VALVE SERVICING  (Pioneer Prime only) 
Figures A1459A, A1784A 

The priming valve system, housed inside the priming chamber, is adjusted at the factory and 
should rarely require service.  It is possible, after extended use, that wear of the holes in the 
upper arm, lower arm, link or pins could necessitate slight adjustment of the stem washer to 
upper arm clearance.  Furthermore, it may become necessary to adjust the valve spring tension.
The procedures for both of these adjustments are delineated in figure A1784A.  The only other 
potential service requirement is replacement of the stem o-ring.  To replace this o-ring, remove 
the elbow attached to the outlet of the priming chamber.  This will expose the internal valve 
components.  Grasping the lower end of the valve stem, remove the nut and washer located on 
top of the valve washer.  Remove the valve washer and valve spring.  The valve stem can now 
be removed through the bottom side of the priming chamber lid.  Cut the old stem o-ring to 
remove it, and simply “roll” a new o-ring into place.  Reassembly is the opposite of 
disassembly.
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DISCHARGE CHECK VALVE (Pioneer Prime only) 
Figures A2017A, A2170A & Fig. 17 

Support the check valve with a sling and remove the nuts, bolts, and gasket between the check 
valve and pump discharge flange.  If the check valve disc (3) needs to be replaced, remove the 
top cover (2) and insert new disc.  The top cover gasket (4) should be replaced at this time. 

SUCTION COVER AND WEAR RING   Figure A2171A

Support the suction cover using a suitable sling.  Remove the capscrews between the suction 
cover and volute.  Inspect the suction cover o-ring for cuts or compression set and replace as 
necessary.   If the suction wear ring shows grooves or uneven wear it should be replaced.
Minor irregularities can be dressed with a fine file and crocus cloth.  Wear rings may be 
reworked by light machining, if proper equipment is available, to correct minor irregularities.  
After the removal of any stock, the ring must remain within allowable clearances for maximum 
performance. (Consult factory for clearances for specific models) 
When the pump performance drops below acceptable limits the suction wear-ring should be 
replaced.  This ring can be removed by drilling two holes, of diameter slightly less than wear-
ring thickness, axially through the ring 180  apart.  The ring can now be collapsed and 
removed. 

Tap new ring into place evenly around circumference with chamfer toward suction flange.  
Anti-seize lubrication should be applied to the “OD” of the ring prior to installation in suction 
cover.  Make sure wear ring is installed tight against the bottom of the suction cover bore.  For 
pumps employing an integral suction cover / volute see the following procedure.

VOLUTE REMOVAL     Figure A2172A

Support the volute, and remove the capscrews attaching the volute to the backplate.  Inspect 
the volute o-ring for cuts or compression set, and replace as necessary.

INTEGRAL VOLUTE & SUCTION COVER  Figure A2173A 

Support the volute ,and remove the capscrews between the volute and backplate.  If the 
suction wear ring shows grooves or uneven wear it should be replaced.  Minor irregularities 
can be dressed with a fine file and crocus cloth.  Wear rings may be reworked by light 
machining, if proper equipment is available to correct minor irregularities.  After the removal 
of any stock, the ring must remain within allowable clearances for maximum performance.  
When the pump performance drops below acceptable limits the volute wear ring should be 
replaced.  This ring can be removed by drilling two holes, of the proper size, axially, through 
the ring 180 apart.  The ring can now be collapsed and removed.   

Tap new ring into place evenly around circumference with chamfer toward suction flange.  
Anti-seize lubrication should be applied to o.d. of ring prior to installation in volute, make sure 
wear ring is installed tight against shoulder. 

NOTE:  Any further disassembly of this pump requires the draining of oil from the integral seal 
oil reservoir.  Remove the pipe plug at the bottom of the pump bracket and drain oil.
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IMPELLER REMOVAL
Figure A2174A 

Remove the impeller screw and impeller washer at the center of the impeller.  Utilizing a 
properly sized gear puller, evenly pry between the back shroud of the impeller and the 
backplate.  Take care not to lose the impeller shims inside the impeller bore or the impeller
key.  As the impeller is being removed from the shaft ensure that the seal spring is not lost or 
damaged.  Inspect the impeller and replace or repair if warranted. 

SEAL REMOVAL  (Rotating Element) 
Figure A2175A 

Once the impeller is removed the rotating assembly of the seal (bellows, spring and retainer) 
can slide off of the shaft as a unit.  Apply a light coat of oil to the shaft to help free the rotating
assembly.  If the seal is to be reused, take care to protect this assembly from damage. 
BACKPLATE REMOVAL
A2176A

The backplate can now be removed by removing the capscrews attaching the bracket and the 
backplate.  Slide the backplate straight off of the shaft to prevent any damage to the seal seat
or the surface of the shaft.  The seal seat can now be pressed out of the backplate bore taking 
care not to break the seat.  The entire seal assembly can now be inspected for any damage that 
will require replacement.

BEARING HOUSING/ BRACKET
Figures A2177A, A2183A 

If the frame bearings require servicing it will be necessary to remove the bearing housing
from the driver and the pump end from the bearing housing.  Remove the coupling guard as 
necessary.  Supporting the bearing housing with a hoist and sling remove bolts holding the 
housing to the baseplate.  Now the bearing housing can be moved away from the driver for 
further servicing. Loosen the setscrews holding the timing belt pulley (Pioneer Prime only) to 
the bearing housing shaft.  Remove the ¼-20UNC socket head screw from the wedge key in
the pulley.  Insert a 5/16-18UNC capscrew into the threads of the wedge key, and tighten until 
the key is loose.  Reinstall the ¼-20UNC socket head screw until the threads just engage the 
non-visible half of the wedge key, and grasping the head of the screw, pull the key out.  Slide 
the pulley off the end of the shaft. 

On the pump-end of the bearing housing remove the capscrews and the bracket capscrew 
seals (washers) connecting the bracket and the bearing housing.  Later models may use 
bracket
seal o-rings rather than bracket capscrew seals.  Gently slide the bracket off the shaft to 
protect the bracket lip seals.  Later models may have drain slot and a dowel pin on the side of 
the bracket facing the pump-end bearings.  If these are present, note their positions for 
reassembly.  On the drive-end of the bearing housing, remove the capscrews holding the 
bearing cap or the SAE bracket to the housing.  Gently slide the bearing cap or the SAE 
bracket off of the shaft to protect the lip seal if it is to be re-used.
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Note:  Changes have been made which will alter the following disassembly and 
reassembly procedures relative to earlier models.

In newer models a rotating labyrinth seal has been added between the pump-end bearing and 
the bracket to protect the bearings.  In the event of both a mechanical seal and bracket lip seal 
leak, this device will prevent contamination of the bearings.  To accommodate the labyrinth 
seal, the pump-end bearing has been moved back on the shaft.  If a new shaft is ordered for an 
earlier pump model that is not equipped with the labyrinth seal it is necessary to make up this 
gap between the bearing and bracket so that the wave spring will still serve to pre-load the 
pump-end bearing.  In such cases a bearing spacer can be provided along with the new shaft.
This bearing spacer will fit in the pump-end of the bearing housing where the labyrinth seal 
carrier  would fit on later models.   If the pump is equipped with the labyrinth seal, lubricate 
the exposed portion of the pump-end of the shaft and remove the shaft assembly, including 
shaft, bearings and the bearing locknut and washer from the drive-end of the bearing 
housing.  This operation may require placing a block of wood against the impeller-end of the 
shaft and tapping with a hammer or using a standard press against the impeller end of the shaft.   
If the bearings are to be re-used, the shaft should be pressed out rather than tapped out with a 
hammer.  The labyrinth seal carrier and labyrinth seal may come out with the shaft or may stay 
in the housing depending upon the tightness of the carrier fit to the housing.  If the labyrinth 
carrier and labyrinth seal remain in the housing, they can be pushed out after the shaft and 
bearings have been removed, or they can be pulled off the shaft if they came out with the shaft.  
If the pump is an earlier model that has had a prior shaft replacement, there may be a bearing 
spacer in the frame bore in place of the labyrinth seal carrier.  This spacer will remain in the 
bearing housing bore when the shaft is removed.  It can be left in place or removed at the 
discretion of the service mechanic.  Whether a spacer or labyrinth carrier was installed, there 
will be a wave spring between the outer race of the pump-end bearing and the spacer or 
labyrinth carrier.  Do not lose this spring.  If your pump was not equipped with this spring, then 
contact the factory to acquire one.  With the shaft and bearing assembly out of the housing the 
bearings can be inspected and replaced. 

CAUTION!!!

Any work on the shaft and bearing assembly should be performed by experienced personnel  
in a properly equipped shop. We recommend that the bearings be replaced any time they are 
removed from the bearing housing.  Clean the bearing housing and the shaft and other 
components except the bearings, with cleaning solvent and a soft cloth.  Inspect all parts and 
blow components dry with compressed air.  If the bearings are to be replaced, the old bearings 
can be removed using a suitable gear puller.  It is recommended that pump-end and drive-end 
lip seals also be replaced at this time.      

WARNING!!!

When using cleaning solvent be sure to have adequate ventilation, as most solvents are toxic 
and flammable.  Follow all precautions pertaining to the solvent and keep area free from 
excessive heat, sparks and flame. 
Rotate the bearings by hand and check for any roughness or wear.  If any roughness, wear or 
discolored areas are present, replace the bearings.  Also, check the fit between the bearings and 
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shaft for a tight press fit and between the bearings and the housing for a snug slip fit.  If the fits 
are not correct then replace the bearings, shaft or the bearing housing as indicated by wear.  If 
bearings are to be replaced use a bearing puller to remove then from the shaft. 

BEARING HOUSING REASSEMBLY
Figures A2177A & A2178A 

After all components have been inspected, repaired, and or replaced ensure all parts are clean 
and ready for assembly as indicated above.  Use extreme caution, during assembly, to protect 
all parts from dirt and damage.  The bearings should be installed using the bearing 
manufacturer’s recommended installation procedure.   

CAUTION!!!

If heat is used to install the bearing use an induction heater, electric oven or hot plate.  Do not 
use a direct flame.  Heat the bearings to a uniform temperature of 220  F (105  C) maximum, 
and slide each bearing onto the shaft until firmly seated against the shaft shoulder.  Once the 
bearing is removed from the heat it must be placed over the shaft and seated against the 
shoulder very quickly or it will seize to the shaft in the wrong position.  After the bearings have 
cooled; ensure that they are still seated against the shaft shoulder.  If they are not seated use a 
sleeve, of the correct size, and a press to seat bearing.  This sleeve and press can be used if 
heating the bearing is not practical, but only press against the inner race of the bearing.

If a single drive-end bearing is to be used in conjunction with a new shaft, make sure that the 
shaft bearing spacer is installed on the drive-end of the shaft before the bearing is installed.
Heat the shaft bearing spacer just as with the bearing, and slide it over the shaft and firmly 
against the shaft shoulder.  If an older shaft is to be used, a shaft bearing spacer will not be 
needed.  The older, single bearing shaft design can be identified by the length of the bearing 
step at the drive-end of the shaft – it will be wide enough to accommodate only one bearing.  If 
double angular contact bearings are to be used, a shaft bearing spacer will not be used.  If an 
earlier, single drive-end bearing pump is to be retrofitted to a double angular contact drive-end 
bearing arrangement, be sure to remove the bearing spacer which is mounted in the drive-end 
bore of the bearing housing.

With the Drive-End bearing firmly seated against the shaft shoulder (or drive-end bearing 
spacer) install the bearing lockwasher and the bearing locknut.  Refer to A2178A for the 
correct orientation.  Ensure that the washer tab on the inside diameter is engaged in the slot in 
the shaft and the tab pointed toward the bearing.  After the bearing nut has been tightened, bend 
one of the tabs on the outside diameter of the washer to engage one of the slots in the nut. 

Check that the bearing housing is clean and that the bearing bores are free of any burrs or 
nicks.  Ensure that the bearing housing spacer (not used with double drive-end bearings) is 
installed in the drive end bore of the housing.  Wait for bearing to cool, then, from the drive-
end of the bearing housing, slide the shaft/bearing assembly into the drive-end of the housing.  
Press the drive-end of the shaft until the drive-end bearing contacts the housing or bearing 
spacer shoulder. 

17

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 391 of 507



Apply a light coat of oil or grease to the drive-end lipseal that is installed in the bearing
housing cover or SAE bracket. Slide the bearing housing cover or SAE bracket over the drive 
end of the shaft taking care to protect the lip seal.  Secure the housing cover to the bearing 
housing using the capscrews.

The following procedures are most easily performed with the bearing housing in a vertical 
position, pump-end up. 

For pumps to be equipped with the Labyrinth bearing protector, install as follows.  Lubricate 
the pump-end bore of the bearing housing with a film of grease or motor oil.  Install the 
labyrinth carrier o-ring into the shallower of the two grooves in the outside diameter of the 
labyrinth seal carrier. Lubricate this o-ring with grease or motor oil.  Place the wave spring 
over the shaft and up against the outer race of the pump-end bearing. Place the labyrinth seal 
carrier into the bearing housing bore with the four small holes facing the bearing.   
Press the labyrinth seal carrier into the bore until it contacts the wave spring.  Lubricate the o-
rings at the inside diameter and outside diameter of the labyrinth seal with motor oil or hose 
assembly lube.  DO NOT USE GREASE OR SILICONE LUBRICANT for this step.  Press 
the seal into the bore of the labyrinth seal carrier.  Be sure to orient the labyrinth seal with the 
notch at the bottom. 

If the pump is to be assembled without the labyrinth seal bearing protector, then the pump-end 
bearing spacer must be installed to take up the room where the labyrinth seal carrier would 
ordinarily go.  After the shaft and bearings are installed into the bearing housing and the 
bearing cap or SAE bracket is installed, place the wave spring against the outer race of the 
pump-end bearing.  Slide the bearing spacer into the pump-end bore of the bearing housing and 
up against the wave spring.  If an earlier style shaft is used, it will not be necessary to use the 
pump-end bearing spacer.  Again, the earlier shaft can be identified by checking the bearing 
step at the drive-end of the shaft; if it is wide enough for only one bearing, then this is the older 
style shaft. 

Apply a coat of oil or grease to the pump-end bracket lip seals.  If new bracket lip seals are to 
be installed, make sure they are pressed into the bracket bore with the lips both faced toward 
the impeller (tandem arrangement).  Press one of the lip seals in from either side of the bracket 
until it is flush with the face of the bracket bore.  Press the second lip seal in from the opposite 
side until it is either flush with the face of the bracket bore or firmly seated against the first lip 
seal. Slide the bracket over the pump-end of the shaft, protecting the lip seals.  Check that the 
bracket drain plug is located in the bottom position.  Secure the bracket to the bearing
housing using capscrews and new bracket capscrew seals.  Newer pumps will not use bracket 
capscrew seals but, instead, use small bracket seal o-rings.  If the bracket is a newer style 
which uses these o-rings it can be identified as such by the presence of o-ring counterbores on 
the backside of each bracket mounting hole (the side of the bracket that faces the bearing 
housing).  These o-rings are most easily installed by inserting the bracket capscrews through 
the holes and then sliding the o-rings over the capscrew threads and up against their 
counterbores.

Moving the shaft in both axial directions should produce a total endplay between 0.002"and 
0.010". Use bearing shims to obtain the proper endplay.

18

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 392 of 507



BEARING HOUSING TO DRIVER REASSEMBLY  Figures A2177A, A2183A, A2187A 

For Pioneer Prime pumps slide the timing belt sprocket onto the pump shaft and all the way 
up against the shaft shoulder.  Assemble the two halves of the wedge key so that there is 
approximately ¼” gap between the two halves with the ¼-20UNC socket head screw installed.  
Place the assemble wedge key into the shaft keyway, and slide it into the pulley keyway so that 
the key is approximately flush with the outer face of the pulley.  Tighten the ¼-20UNC socket 
head screw until the key is firmly locked into the keyway.  Tighten the sprocket set screws to 
the pump shaft.  See the section on vacuum pump maintenance for servicing and installation 
details.  Install the shaft key and flexible coupling hub onto the pump shaft, but do not secure.  
Position the bearing housing assembly into its running location and align to the driver as per 
the alignment section in this manual. 

After the bearing housing assembly and driver have been aligned, secure the bearing housing 
assembly to the baseplate, then recheck alignment.  Check that the coupling hub is secured to 
the shaft and install the coupling guard. 

NOTE:  For SAE bracket equipped bearing frames, coupling alignment is attained by simply 
bolting the bearing frame SAE bracket to the engine bellhousing. 

FLYWHEEL COUPLING INSTALLATION / SAE BRACKET EQUIPPED PUMPS
Figure A2184A 

Pioneer pumps purchased with SAE brackets and Flywheel couplings are shipped with the 
coupling mounted to the shaft in the correct axial location for engines with bell housings and 
flywheels manufactured to SAE standard dimensions.   

CAUTION!!!

If the pump is to be mounted to the engine by other than Pioneer Pump, Inc. factory personnel, 
the assembler must take full responsibility to verify that the pump shaft does not bear against or 
make any contact with the engine crankshaft or flywheel and that the flywheel coupling is 
mounted in such a position so as not to transmit any axial thrust to the flywheel.  Failure to 
verify this could result in severe engine damage.  

Bolt the aluminum drive ring of the flywheel coupling to the flywheel register, and torque the 
fasteners (grade 8) to 372 in-lbs.  Place the notched key (provided by Pioneer) into the 
taperlock bushing, and position the rubber element and taperlock bushing on the shaft as shown 
on illustration A2184A (refer to the preceding caution).  Torque the taperlock bushing screws 
to 430 in-lbs.

BACKPLATE REASSEMBLY
Figure A2176A 

With the driver and bearing housing assemblies now in their final position, the backplate can 
be installed.  Install a new bracket o-ring over the register of the pump-end bracket and 
ensure it is against the face of the bracket.  Slide the backplate over the shaft and secure it to 
the bracket with capscrews from the bracket side. 
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SEAL REASSEMBLY Figure A2175A 

Always handle all seal parts with extreme care to prevent damage.  Be especially cautious not 
to contaminate the precision finished mating faces as even fingerprints can shorten seal life.  If 
required, clean the faces with a non-oil based solvent and a clean, lint-free cloth.  Use a 
concentric pattern while wiping to prevent scratching the faces. 

You should carefully inspect all seal parts for any damage or wear.  Any scoring or grooves in 
the mating faces could cause the seal to leak so it should be refurbished and mating faces 
relapped or replaced with a new complete seal assembly.

Clean the shaft and remove any nicks, cuts or burrs.  Lubricate the outside diameter of the 
mechanical seal stationary seat o-ring and inside diameter of the bellows with 30 wt. to 80 
wt. motor oil or hydraulic hose assembly lube and apply a drop of light lubricating oil to the 
seal faces.

Slide the stationary seat over the shaft and carefully press into the bore of the backplate.
Ensure that it is squarely seated into the backplate.  Alternately, the seat can be installed into 
the backplate counterbore before the backplate is installed, but extreme caution will be required 
when installing the backplate to avoid bumping the stationary seat against the shaft surface and 
chipping it.  Now slide the mechanical seal rotating assembly over the shaft up to the 
stationary seat with the polished face (primary ring) of the rotating element toward the polished 
face of the seat.  Slide the spring over the outside of the seal assembly up to the retainer flange.  
Compress the spring, by hand, to make sure that the mechanical seal rotating assembly is firmly 
seated against the mechanical seal stationary seat.

IMPELLER REASSEMBLY  Figure A2174A 

Inspect the impeller for any cracks or badly worn areas.  Replace if necessary.  Install the 
impeller key into the shaft keyway, and slide impeller over the shaft.  Ensure that the seal
spring is in place over the outside diameter of the impeller hub.  Temporarily install the 
impeller lockscrew, and tighten it enough to ensure that the impeller is fully bottomed against 
the end of the shaft.   With the impeller firmly against the shaft end, measure the gap between 
the back vanes of the impeller and the face of the backplate.  If necessary, remove the impeller 
and place impeller shims (0.005, 0.010 and 0.015 thick) in the bore of the impeller until the 
gap is between 0.020” and 0.035.” Each time the impeller is installed on the shaft make sure 
the seal spring is in place over the outside diameter of the impeller hub.  Once the desired gap 
between the back vanes and backplate is attained, remove the impeller screw and apply #262 
red loctite™ or equivalent to the impeller screw threads.  Reinstall the impeller washer and 
impeller screw and tighten (See torque specs, page 17). 

VOLUTE REASSEMBLY  Figures A2173A, A2172A, A2171A 

For a one-piece volute and suction cover, inspect the suction wear-ring and review the wear 
ring section in this manual if replacement is required.  Slide a new o-ring over the register of 
the backplate.  Make sure the o-ring is up against the face of the backplate.  Lubricate the o-
ring with grease.  Position the volute, with the discharge nozzle in the same orientation as the 
piping, and secure with capscrews. 
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For separate volute and suction cover, check on the wear ring section in this manual for 
replacement, if required.  Place a new o-ring over the register of the suction cover, lubricate 
with grease and seat it against the cover face. Secure to volute with appropriate capscrews. 
DISCHARGE CHECK VALVE REASSEMBLY
Figures A2170A and 17

Refer to the discharge check valve parts illustration if any repairs are to be made.  Install the 
gasket and secure to the discharge nozzle with bolts and nuts.  Ensure that the check valve is 
installed for the correct flow direction.

PRIMING CHAMBER REASSEMBLY
Figure A2169A 

Refer to the Priming Chamber / Valve section if any repairs or adjustments are required.  
Install the gasket and use nuts and bolts to attach the priming chamber, with spool, to the 
suction flange of the pump.

LUBRICATION – BEARING FRAME

The lubrication of the ball bearings and will depend on speed, power load, ambient 
temperature, contamination, moisture, intermittent or continuous service and other factors. 
These regreasing recommendations are general in nature and are to be used with good 
judgment and consideration of the pump service.  The following is a suggested lubrication 
interval chart:  

Pioneer Frame Size 2200 RPM 1800 RPM 1200 RPM 

8.5 AK Frame 5,000 hrs. 7,500 hrs. 10,000 hrs. 

12.5 AK Frame 2,500 3,500 5,000

To lubricate the ball bearings, remove the plastic covers from the zerk fittings.  Ensure that the 
zerk fitting and the end of the grease gun are clean.  Use only a hand-operated grease gun with 
ball bearing grease as shown below, or equal: 

  Texaco Starplex Moly 2 
  Mobile MobiLux No. EP2 
  Shell Alvania EP2 
              Chevron       SRI 

LUBRICATION – SEAL OIL RESERVOIR
See Figure A2174A 

This pump is provided with a seal oil reservoir that permits this unit to run dry.  The reservoir 
supplies lubrication and cooling to the outboard side of the mechanical seal without any liquid 
in the pump.  Monitor the oil level sight gauge and add oil as indicated.  During normal 
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operation it is suggested to change this oil every three (3) months.  If the sight gauge shows 
indication of contamination or discoloration, change oil more frequently.  Use turbine oil with 
an ISO rating of 32 or lower.  If you have unusual pumping conditions consult Pioneer Pump, 
Inc.  Fill and/or drain oil by removing the bracket plugs.  The capacity of this reservoir varies 
with the size of the pump, but is generally 2.5 quarts to 5 quarts. 
Oil used in the reservoir should be ISO VG 32 Turbine Oil or Automatic transmission oil, 
equivalent to one of the following manufacturer’s products: 

   Chevron Turbine oil GST 32 
   Mobile DTE 797 
   Shell Turbo T oil 32 

TORQUE VALUES

SIZE 
UNC

MATERIAL

304 SS
GRADE 5 

BOLTS
GRADE 8 

BOLTS

¼

5/16

3/8

7/16

1/2

9/16

5/8

3/4

7/8

1

1 1/4

3.0 lb-ft 

7.0 lb-ft 

13 lb-ft 

20 lb-ft 

31 lb-ft 

45 lb-ft 

63 lb-ft 

112 lb-ft 

180 lb-ft 

270 lb-ft 

540 lb-ft 

9 lb-ft 

19 lb-ft 

34 lb-ft 

54 lb-ft 

83 lb-ft 

120 lb-ft 

165 lb-ft 

293 lb-ft 

474 lb-ft 

710 lb-ft 

1421 lb-ft 

13 lb-ft 

27 lb-ft 

48 lb-ft 

77 lb-ft 

117 lb-ft 

170 lb-ft 

234 lb-ft 

415 lb-ft 

670 lb-ft 

1000 lb-ft 

2000 lb-ft 

   
The above values are general in nature.
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PARTS ORDER

When ordering parts from Pioneer Pump, Inc. please provide the following information: 

1) Pump serial number 
2) Pump model 
3) Cross section drawing number 
4) Part number from cross section drawing 
5) Description of part 
6) Quantity required 
7) Package VIN (Vehicle Identification Number) 

SPARE PARTS

S pare parts should be kept on hand to reduce downtime.  Service of a particular pump 
determines the quantity and range of spares.  At a minimum the following parts should be 
stocked.

Suction wear ring 
All O-rings 
Set of bearings 
Mechanical seal 
Set of grease seals 

If you have unusual pumping conditions, consult Pioneer Pump, Inc. for additional 
recommended spare parts. 
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TROUBLESHOOTING

Symptom Possible Causes Symptom Possible Causes 

No Discharge 

Reduced Capacity 

Reduces Pressure 

Loss of Prime 

Power consumption 
excessive, driver runs 
hot

1,2,3,4,5,7,8,9,10,17,18,19,20,
37

2,3,4,5,7,8,9,10,11,17,19,20,21,383
9,40,47

5,7,8,11,13,18,19,38,39,40,47

2,3,4,7,10,11,20,21,22,23

6,12,13,17,18,19,24,33,34,35,3637,
38,41,42,43,44

Vibration and noise 

Seal:  excessive leakage, 
short life, seal housing 
overheating

Bearings:  over heating, 
short life, noise 

Pump overheating, seizes 

Corrosion, erosion, 
pitting, oxidation or other 
loss of material

2,4,9,10,14,15,17,26,27,28,29
30,31,32,33,34,35,36,39,40,
41,42,43,44,48

22,23,25,33,34,35,36,41,44,
45,46

26,27,28,29,30,31,32,33,34,
35,36,41,42,43,44

1,8,9,14,33,34,35,36,41,42,43, 
44

7,8,11,14,15,16

1.   Pump not primed           19.  Low speed        39.  Impeller damage 

2.  Suction line not filled          20.  Air leak into suction line      40.  Improper balance (after repair) 

3.   Air pocket in suction line          21.  Air leak through mechanical seal      41.  Bent shaft 

4.   Suction inlet or foot valve          22.  Seal fluid contaminated, hot or       42.  Excessive thrust 
      obstructed, insufficiently                  insufficient  
      submerged, or too small           43.  Rotational element dragging 
             23.  Seal fluid system not vented 
5.   System head higher than pump           44.  Worn or incorrectly installed  
      design head           24.  High speed                        bearings 
              
6.   System head lower than pump          25.  Mechanical seal insufficient      45.  Mechanical seal not properly set,    
      design head                   O-rings damaged or hardened 
             26.  Bearing housing excessively        
7.   Insufficient NPSH                   cooled        46.  Shaft scored at seal 
                
8.   Parallel pump application is          27.  Low oil pressure       47.  Volute O-ring 
      incorrect                   (oil lube bearings)        
              48.  Foundation not rigid  or settled 
9.   Suction pressure to vapor pressure         28.  Improper or poor lubrication 
      below minimum 
             29.  Lubrication defective 
10.  Suction lift too high 
             30.  Dirt in lubrication/bearings 
11.  Excess vapor in pumpage 
             31.  Moisture in lubricant/bearing 
12.  Specific gravity of pumpage                  housing 
        different than design 
             32.  Lubricant excess 
13.  Viscosity of pumpage different  
        than design           33.  Pipe strain 

14.  Operation at below rated capacity         34.  Temperature growth 

15.  Cavitation           35.  Misalignment 

16.  Electrolysis                  36.  Coupling improperly installed 

17.  Impeller obstructed with          37.  Impeller installed backwards 
       foreign material 
             38.  Worn wear rings 
18.  Rotation direction wrong 
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STORAGE

STORAGE

This is adequately prepared for outside storage prior to shipment, but use the following list of 
additional suggestions for extended storage. 

1) Store the unit off the ground so no water will accumulate around the equipment. 

2) Protect unit from blowing sand and dirt. 

3) Stack no other items on top of pump/equipment. 

4) Protect unit from the entry of any animals. 

5) Periodically rotate shaft to lubricate bearings and protect bearings from brinelling. 

6) Protect unit with approved drying agents. 

7) Ensure all bare metal areas are coated with a rust preventive. 

8) Inspect unit every four (4) weeks and replace drying agents (Silica Gel) as required or a 
minimum of ever six (6) months. 

9) Keep and inspection record showing dates of inspection with any maintenance preformed 
and condition of drying agents. 

10) Before installation ensure that all rust protection has been removed.  Also, remove any 
foreign material that may have accumulated during storage. 

11) Before installation remove all drying agents (Silica Gel). 
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Conditions and terms of sale 

CONTROLLING PROVISIONS: These terms and conditions 
shall control with respect to any purchase order or sale of Seller’s 
products.  No waiver, alteration or modification of these terms 
and conditions whether on Buyer’s purchase order or otherwise 
shall be valid unless the waiver, alteration or modification is 
specifically accepted in writing and signed by an authorized 
representative of Seller. 

DELIVERY:  Seller will make every effort to complete delivery 
of products as indicated on Seller’s acceptance of an order, but 
Seller assumes no responsibility or liability, and will accept no 
backcharge, for loss or damage due to delay or inability to deliver 
caused by acts of God, war, labor difficulties, accident, delays of 
carriers, by contractors or suppliers inability to obtain materials, 
shortages of fuel and energy, or any other causes of any kind 
whatever beyond the control of Seller.  Seller may terminate any 
contract of sale of its products without liability of any nature, by 
written notice to Buyer, in the event that the delay in delivery or 
performance resulting from any of the aforesaid causes shall 
continue for a period of sixty (60) days.  Under no circumstances 
shall Seller be liable for any special or consequential damages or 
for loss, damage, or expense (whether or not based on negligence) 
directly or indirectly arising from delays or failure to give notice 
of delay. 

SELLER’S LIABILITY: Seller will not be liable for any loss, 
damage, cost of repairs, incidental or consequential damages of 
any kind, whether based upon warranty (except for the obligation 
accepted by Seller under “Warranty” above), contract or 
negligence arising in connection with the design, manufacture, 
sale, use or repair of the products or of the engineering designs 
supplied to Buyer. 

RETURNS:  Seller cannot accept return of any products unless 
its written permission has been first obtained, in which case same 
will be credited subject to the following: (a) All material returned 
must, on its arrival at Seller’s plant, be found to be in first-class 
condition; if not, cost of putting in saleable condition will be 
deducted from credit memoranda. (b) A handling charge 
deduction of twenty percent (20%) will be made for all credit 
memoranda issued for material returned.  (c) Transportation 
charges, if not prepaid, will be deducted from credit memoranda. 

CANCELLATION OR ALTERATION: Cancellation or 
alteration of an order  by Buyer may not be made without advance 
written consent of Seller and shall be subject to a cancellation 
charge.  The cancellation charge will be a minimum of fifteen 
percent (15%) or actual cost incurred by Seller at the time of 
cancellation or alteration, whichever is greater. 

SHIPMENTS:  All products sent out will be carefully examined, 
counted and packed.  The cost of any special packing or special 
handling caused by Buyer’s requirements or requests shall be 
added to the amount of the order.  No claim for shortages will be 
allowed

SPECIAL PRODUCTS: Orders covering special or non-
standard products are not subject to cancellation except on such 
terms as Seller may specify on application. 

QUOATIONS:  All quotations are subject to approval, 
acceptance and correction at the home office.  Any errors in 
quotations resulting in orders will be corrected and re-submitted 
to the customer for their acceptance or refusal.  All quotations are 
valid for 45 days from the date on the quotation.  

PRICES AND DESIGNS: Prices and designs are subject to 
change without notice.  All prices are F.O.B. Point of Shipment,
unless otherwise stated. 

TAXES:   The amount of any sales, excise or other taxes, if any, 
applicable to the products covered by this order, shall be added to 
the purchase price and shall be paid by Buyer unless Buyer 
provides Seller with an exemption certificate acceptable to the 
taxing authorities. 

TERMS OF SALE: For value received, Buyer agrees to honor 
all terms of the sale, as outlined on the reverse hereof, including, 
but not limited to the following: 

3% 10, net 30 days unless otherwise specified in writing. 

Buyer agrees and understands that payments will be 
considered past due if payment is not received within thirty 
(30) days of the invoice date. 

Buyer agrees that all past due payments shall bear interest at 
the rate of 1.5% per month (18% per annum) until paid in 
full.

Buyer agrees that it is the intention of Buyer and Seller to 
conform strictly to all usury laws now in force and effect in 
the state of purchase. 

Buyer further agrees not to suffer or permit any charge, lien, 
security interest, adverse claim or encumbrance of any and 
every nature whatsoever against the equipment until the 
indebtedness secured thereby is satisfied in full. 

Minimum invoice amount will be no less than  $25.00 plus 
transportation.

USE OF EQUIPMENT: Buyer agrees to maintain and use the 
equipment solely in the conduct of its own business, in a careful 
and proper manner, and in conformity with all applicable permits, 
licenses, statues, ordinances, regulations and laws. 

INSURANCE: Buyer shall have and maintain at all times with 
respect to all equipment insuring against risk of fire, theft and 
other risks as Seller may require, until the indebtedness secured 
thereby is satisfied in full. 

unless made in writing within ten (10) days of receipt of a 
shipment.  Claims for products damaged or lost in transit should 
be made on the carrier, as Seller’s responsibility ceases, and title 
passes, on delivery to the carrier.
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Recycling (keeping in mind the instructions in force):
–  the elements of casing, gear pairs, shafts and bearings of gear 

reducer must be transformed into steel scraps. The ele-
ments in grey cast iron will be subjected to the same tre-
atment if there is no particular instruction;
–  the worm wheels are made in bronze and must be treated 

adequately;
–  exhausted oils must be recycled and treated according to the 

instructions.
The paragraphs marked with present symbol contain 
dispositions to be strictly respected in order to assure 
personal safety and to avoid any heavy damages to the 
machine or to the system (e.g.: works on live parts, on lif-

ting machines, etc.); the responsible for the installation or mainte-
nance must scrupulously follow all instructions contained in 
present handbook.

1 - General safety instructions
Gear reducers and gearmotors present dangerous parts because 
they may be:

– live;
– at temperature higher than +50 °C;
– rotating during the operation;
– eventually noisy (sound levels > 85 dB(A)).

An incorrect installation, an improper use, the removing or disconnec-
tion of protection devices, the lack of inspections and maintenance, 
improper connections may cause severe personal injury or property 
damage. Therefore the component must be moved, installed, commis-
sioned, handled, controlled, serviced and repaired exclusively by 
responsible qualified personnel (definition to IEC 364).
It is recommended to pay attention to all instructions of present 
handbook, all instructions relevant to the system, all existing safety 
laws and standards concerning correct installation.
Attention! Components in non-standard design or with constructive 
variations may differ in the details from the ones described here fol-
lowing and may require additional information.
Attention! For the installation, use and maintenance of the electric 
motor (standard, brake or non-standard motor) and/or the electric sup-
ply device (frequency converter, soft-start, etc.) and accessories, if any 
(flow indicators, independent cooling unit, thermostat, ecc) consult the 
attached specific documentation. If necessary, require it.
Attention! For any clarification and/or additional information consult 
Rossi and specify all name plate data.
Gear reducers and gearmotors of present handbook are  normally 
suitable for installations in industrial areas: additional protection 
measures, if necessary for different employs, must be adopted and 
assured by the person responsible for the installation.
IMPORTANT: the components supplied by Rossi must be incorpora-
ted into machinery and should not be commissioned before the 
machinery in which the components have been incorporated 
conforms to:

–  Machinery directive 2006/42/EC and subsequent updatings; 

in particular, possible safety guards for shaft ends not being 
used and for eventually accessible fan cover passages (or 
other) are the Buyer’s responsibility;

–  «Electromagnetic compatibility (EMC)» directive 2004/108/
EC and subsequent updatings.

When operating on gear reducer (gearmotor) or on components 
connected to it the machine must be at rest: disconnect motor 
(including auxiliary equipments) from power supply, gear reducer 
from load, be sure that safety systems are on against any accidental 
starting and, if necessary, pre-arrange mechanical locking devices (to 
be removed before commissioning).
If deviations from normal operation occur (temperature increase, 
unusual noise, etc.) immediately switch off the machine.
The products relevant to this handbook correspond to the technical 
level reached at the moment the handbook is printed. ROSSI MO-
TORIDUTTORI reserves the right to introduce, without notice, the 
necessary changes for the increase of product performances.

2 - Operating conditions
Gear reducers are designed for industrial applications according to 
name plate data, at ambient temperature 0 � +40 °C (with peaks at 
-10 °C and +50 °C), maximum altitude 1 000 m.
Not allowed running conditions: application in aggressive environ-
ments having explosion danger, etc. Ambient conditions must com-
ply with specifications stated on name plate.

3 - How supplied
3.1 - Receipt

At receipt verify that the unit corresponds to the one ordered and has 
not been damaged during the transport, in case of damages, report 
them immediately to the courier.
Avoid commissioning gear reducers and gearmotors, that are even if 
slightly damaged.

3.2 - Name plate

Every gear reducer presents a name plate in anodised aluminium 
containing main technical information relevant to operating and con-
structive specifications and defining, according to contractual agree-
ments, the application limits (see fig. 1); the name plate must not be 
removed and must be kept integral and readable. All name plate data 
must be specified on eventual spare part orders.

3.3 - Painting

Products are painted according to the painting table shown on page 20.
Before adding further coats of paint (use dual-compound paints only), 
properly protect the seal rings (which must neither be damaged nor 
painted), degrease and sand the gear reducer (or gearmotor) surfaces.

3.4 - Protections and packing

Overhanging free shaft ends and hollow shafts are treated with protec-
tive anti-rust long life oil and protected with a plastic (polyethylene) cap 
(only up to D � 48 mm for overhanging shafts, D �110 mm for hollow 
shafts). All internal parts are protected with protective anti-rust oil.
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Unless otherwise agreed in the order, products are adequately     
packed: on pallet, protected with a polyethylene film, wound with 
adhesive tape and strap (bigger sizes); in carton pallet, wound with 
adhesive tape and strap (smaller sizes); in carton boxes wound with 
tape (for small dimensions and quantities). If necessary, gear redu-
cers are conveniently separated by means of anti-shock foam cells or 
of filling cardboard.
Do not stock packed products on top of each other.

4 - Storing

Surroundings should be sufficiently clean, dry and free from ex- 
cessive vibrations (veff � 0,2 mm/s) to avoid damage to bearings (ex-
cessive vibration should also be guarded during transit, even if within 
wider range) and ambient storage temperature should be 0 � +40 °C: 
peaks of 10 °C above and below are acceptable.
The gear reducers filled with oil must be positioned according to the 
mounting position mentioned on the order during transport and storage.
Every six months rotate the shafts (some revolutions are sufficient) 
to prevent damage to bearings and seal rings.
Assuming normal surroundings and the provision of adequate pro-
tection during transit, the unit is protected for storage up to 1 year.
For a 2 year storing period in normal surroundings it is necessary to 
pay attention also to following instructions:
–  generously grease the sealings, the shafts and the unpainted 

machined surfaces, if any, and periodically control conservation 
state of the protective anti-rust oil;

–  for gear reducers and gearmotors supplied without oil: insert anti-
condensation pastilles into the gear reducers to be replaced befo-
re due date and remove them before commissioning (as alternati-
ve completely fill the gear reducers with lubrication oil and the 
specified level before commissioning).

For storages longer than 2 years or in aggressive surroundings or 
outdoors, consult Rossi.

5 - lnstallation

5.1 - General

Before the installation, verify that:
–  there were no damages during the storing or the transport;
–  design is suitable to the environment (temperature, atmosphere, 

etc.);
–  electrical connection (power supply, etc.) corresponds to motor 

name plate data;
–  used mounting position corresponds to the one stated in name 

plate.
Attention! When lifting and transporting the gear reducer 
or gearmotor use through holes or tapped holes of the 
gear reducer casing; be sure that load is properly balanced 
and provide lifting systems, and cables of adequate sec-

tion. If necessary, gear reducer and gearmotor masses are     stated 
in Rossi technical catalogues.
Be sure that the structure on which gear reducer or gearmotor is 
fitted is plane, levelled and sufficiently dimensioned in order to assu-
re fitting stability and vibration absence (vibration speed veff � 3,5 
mm/s for PN � 15 kW and veff � 4,5 mm/s for PN > 15 kW are accep-
table), keeping in mind all transmitted forces due to the masses, to 
the torque, to the radial and axial loads.
For the dimensions of fixing screws of gear reducer feet and the 
depth of tapped holes consult the Rossi technical catalogues.
Carefully select the length of fixing screws when using tapped holes 
for gear reducer fitting, in order to assure a sufficient meshing thread 
length for the correct gear reducer fitting to the machine without 
breaking down the threading seat.

Attention! Bearing life and good shaft and coupling 
running depend on alignment precision between the 
shafts. Carefully align the gear reducer with the motor and 
the driven machine (with the aid of shims if need be, for 

gear reducers size � 400 use level tapped holes), interposing flexible 
couplings whenever possible.

Incorrect alignment may cause breakdown of shafts and/or bear-
ings (which may cause overheatings) which may represent heavy 
danger for people.
Do not use motor eyebolts when lifting the gearmotors.
Position the gear reducer or gearmotor so as to allow a free passage 
of air for cooling both gear reducer and motor (especially at their fan 
side).

Avoid: any obstruction to the air flow; heat sources near the gear 
reducer that might affect the temperature of cooling air and of gear 
reducer (for radiation); insufficient air recycle and applications hinder-
ing the steady dissipation of heat.

Mount the gear reducer or gearmotor so as not to receive vibrations.

Mating surfaces (of gear reducer and machine) must be clean and suffi-
ciently rough (approximately Ra � 6,3 �m) to provide a good friction 
coefficient: remove by a scraper or solvent the eventual paint of gear 
reducer coupling surfaces.

When external loads are present use pins or locking blocks, if ne-
cessary.

When fitting gear reducer and machine and/or gear reducer and even-
tual flange B5 it is recommended to use locking adhesives on the 
fastening screws (also on flange mating surfaces).

Before wiring-up the gearmotor make sure that motor voltage corre-
sponds to input voltage. If direction of rotation is not as desired, 
invert two phases at the terminals.

Y-� starting should be adopted for no-load starting (or with a very 
small load) and for smooth starts, low starting current and limited 
stresses, if requested.

If overloads are imposed for long periods or if shocks or danger of 
jamming are envisaged, then motor-protection, electronic torque li-
miters, fluid couplings, safety couplings, control units or other similar 
devices should be fitted.

Usually protect the motor with a thermal cut-out however, 
where duty cycles involve a high number of on-load starts, it is nec-
essary to utilise thermal probes for motor protection (fitted on the 
wiring); magnetothermic breaker is unsuitable since its threshold 
must be set higher than the motor nominal current of rating.
Connect thermal probes, if any, to auxiliary safety circuits.
Use varistors and/or RC filters to limit voltage peaks due to con-
tactors.

When gear reducer is equipped with a backstop device1), provide a 
protection system where a backstop device breaking could cause 
personal injury or property damage.

Whenever a leakage of lubricant could cause heavy damages, increase 
the frequency of inspections and/or envisage appropriate control devic-
es (e.g.: remote level gauge, lubricant for food industry, etc.).

In polluting surroundings, take suitable precautions against lubricant 
contamination through seal rings or other.

For outdoor installation or in a hostile environment (atmospheric cor-
rosivity category C3 according to ISO 12944-2), protect the gear 
reducer or gearmotor with a proper dual-compound anticorrosion paint; 
added protection may be afforded by applying water-proof grease 
(especialIy around the rotary seating of seal rings and at shaft end 
access points).
Gear reducers and gearmotors should be protected whenever pos-
sible and by appropriate means from solar radiation and extremes of 
weather: protection becomes essential when high or low speed 
shafts are vertically disposed or when the motor is installed vertical 
with fan uppermost.
For ambient temperature greater than +40 °C or less than 0 °C, con-
sult Rossi.
When gear reducer or gearmotor is supplied with water cooling by 
coil or independent cooling unit, see ch 7.

1)  The presence on gear reducer of backstop device is stated by the arrow near the low 
speed shaft, indicating the free rotation, excluding shaft mounted gear reducers where 
B or C designs are stated (see Rossi technical catalogues).

Designation (see 
table on the right)

Non-standard designs

Motor power

Gearmotor 
output speed

Gear reducer 
nominal power

Two months and year 
of manufacture

Mounting position (when 
differing from IM B3 
or B5)

Gearmotor 
service factor

Transmission 
ratio

Ø Flange - motor 
shaft

Fig. 1 (for more information, see Rossi technical catalogs; consult us).

 Designation

  Product
 Machine Train of gears Size Design

 R, MR V, IV, 2IV 32 ... 250 UO ... Worm

 R, MR 2I, 3I 32 ... 180 FC ..., PC ..., UC ... Coaxial

 R, MR I, 2I, 3I, 4I 40 ... 631 UP ... Parallel shafts

 R, MR CI, ICI, C2I, C3I 40 ... 631 UO ... Right angle shafts

 R C 80 ... 320 PO ..., FO ... Right angle shafts

 R 2I 85 ... 250 OP Shaft mounted

Note: Starting from 04/05/2010 the company name ROSSI MOTORIDUTTORI S.p.A. has been changed into Rossi S.p.A., and the nameplates have been updated accordingly.
Attention! for the maintenance, installation of gear reducers coupled with synchronous and asynchronous servomotors (even if with a different name plate) follow the instructions of present handbook.

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 428 of 507



15RossiOperating instructions 4090INS.VPR-en1210HQM

DE

EN

5.2 - Fitting of components to shaft ends

It is recommended that the holes of parts keyed onto shaft ends 
should be machined to H7 tolerance; for high speed shaft ends hav-
ing D � 55 mm, tolerance G7 is permissible provided that the load 
is uniform and light; for low speed shaft end having D � 180 mm, 
tolerance must be K7 if load is not uniform and light.
Before mounting, thoroughly clean mating surfaces and lubricate 
against seizure and fretting corrosion.
Attention! Installing and removal operations should be carried out 
with the aid of jacking screws and pullers using the tapped hole at 
the shaft butt-end (see table in fig. 2) taking care to avoid impacts 
and shocks which may irremediably damage the bearings, the 
circlips or other parts, for H7/m6 and K7/j6 fits it is advisable that the 
part to be keyed is preheated to a temperature of 80 � 100 °C.

The couplings having a tip speed on external diameter up to 20 m/s 
must be statically balanced; for higher tip speeds they must be 
dynamically balanced.
Where the transmission link between gear reducer and machine or 
motor generates shaft end loads, (see fig. 3), ensure that:
–  loads do not rise above catalogue values;
–  transmission overhang is kept to a minimum;
–  gear-type transmissions must guarantee a minimum of backlash 

on all mating flanks;
–  drive-chains should not be tensioned (if necessary – alternating 

loads and/or motion – foresee suitable chain tighteners);
–  drive-belts should not be over-tensioned.

5.3 - Shaft-mounting

When shaft mounted, the gear reducer must be supported both axially 
and radially (also for mounting positions B3 ... B8) by the machine shaft 
end, as well as anchored against rotation only, by means of a reaction 
having freedom of axial movement and sufficient clearance in its 
couplings to permit minor oscillations always in evidence without 
provoking dangerous overloading on the gear reducer.
Lubricate with proper products the hinges and the parts subject to 
sliding; when mounting the screws it is recommended to apply lock-
ing adhesives.
For the mounting of the “kit using reaction disc springs” (sizes �125 
parallel shafts) use the tapped butt end hole on the shaft end of the 
driven machine and the flat machined chamfered surface for com-
pressing and fitting the disc springs into the reaction recess.
Concerning the reaction system, follow the project indications sta-
ted in the technical catalogues Rossi. When-ever personal injury or 
property damage may occur, foresee adequate supplementary 
protection devices against:
–  rotation or unthreading of the gear reducer from shaft end of driven 

machine following to accidental breakage of the reaction arrange-
ment;

–  accidental breakage of shaft end of driven machine.

5.4 - Hollow low speed shaft

For machine shaft ends onto which the hollow shafts of gear reduc-
ers are to be keyed, h6, j6, and k6 tolerances are recommended, 
according to requirements.
Important! The shoulder diameter of the shaft end of the driven 
machine abutting with the gear reducer must be at least 1,18 � 1,25 
times the internal diameter of hollow shaft. For other data on 
machine shaft end, in case of standard hollow low speed shaft, 
stepped shaft, with locking rings or bush, with shrink disc see Rossi 
technical catalogues.

Attention! For vertical ceiling-type mounting and only 
for gear reducers equipped with locking rings or bush, gear 
reducer support is due only to friction, for this reason it is 
advisable to provide it with a fastening system.

When installing and removing gear reducers and gearmotors with 
hollow low speed shaft incorporating a circlip groove – whether 
with keyway or shrink disc – proceed as per fig. 4a and 4b, respec-
tively, on page 12.

Warning. Even if low speed shafts are principally machined within 
H7 tolerance, a check using a plug could detect two areas with 
slightly smaller diameters (see Fig. 5a): this reduction is inten-
tional and does not affect the quality of keying - which in fact 
will be improved in terms of duration and precision - and it does 
not represent an obstacle to the assembly of a machine shaft end 
executed according to the usual methods, such as to the one shown 
on Fig. 4a.

In order to remove the hol-
low low speed shaft of the 
parallel and right angle 
shaft gear reducers (this is 
the first operation to per-
form when disassembling 
the gear reducer) turn the 
shaft until the keyway is fac-
ing the intermediate shaft 
as indicated in fig. 5b and 
push the shaft from the ref-
erence groove side (circum-
ferencial keyway on shaft 
shoulder).

The system shown in fig. 4c and 4d, page 12, is good for axial fas-
tening; when the shaft end of the driven machine has no shoulder 
(as in the lower half of the drawing) a spacer may be located 
between the circlip and the shaft end itself. Parts in contact with the 
circlip must have sharp edges.

The use of locking rings (fig. 4e, page 12) or locking bush (fig. 4f 
page 12),will permit easier and more accurate installing and removing 
and eliminate backlash between the key and keyway.

The locking rings or bush are fitted after mounting and after having 
carefully degreased the coupling surfaces. Do not use molybdenum 
bisulphide or equivalent lubricant for the lubrication of the parts in 
contact. When tightening the bolt, we recommend the use of a lock-
ing adhesive.

Respect the tightening torques stated in the table on page 20.

In case of axial fastening with locking rings or bush – especially 
when having heavy duty cycles, with frequent reversals – verify, 
after some hours of running, the bolt tightening torque and eventu-
ally apply the locking adhesive again.

When fitting with shrink disc (fig. 4g, page 12) proceed as follows:
–  carefully degrease the surfaces of hollow shaft and shaft end of 

driven machine to be fitted;
–  mount the gear reducer onto the shaft end of driven machine fol-

lowing the method indicated in fig. 4a, page 12;
–  gradually and uniformly tighten the screws of shrink disc by a 

continuous sequence (not crossing) and during several phases up 
to a torque stated in the table on page 20;

–  at operation end verify the screw tightening torque by means of a 
dynamometric key (flat, when it is mounted onto machine end).

 D d
 Ø Ø

  11 �  00 M  5
  14 �  19 M  6
  24 �  28 M  8
  30 �  38 M 10
  42 �  55 M 12
  60 �  75 M 16
  80 �  95 M 20
 100 � 110 M 24
 125 � 140 M 30
 160 � 210 M 36
 240 � 320 M 45

Shaft ends

Fig. 2U
T.

C
 8

86

Fig. 3

 Incorrect Correct Incorrect Correct

U
T.

C
 6

66

groove side �

opposite side to groove
Fig. 5b

UT.C 322

UT.C 117

Fig. 4a
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6.2 - Lubrication table

Independently-lubricated bearings, motor-bearings, backstop device fitted to motor:
lubrication is «for life» (except some cases of motors in which relubrication device is adopted). Should there be either a possibility of the grease 
becoming contaminated, or a very heavy type of duty-cycle, it is good policy to check on the state of the grease (between one change and the 
next, or every year or 2 years) and remove and replace grease in independently-lubricated bearings (every change or every other change, or every 2 
or 4 years). Bearings should be filled with ESSO BEACON 3 bearing-grease for ball bearings, KLÜBER STABURAGS NBU 8 EP for roller bearings; 
lubricate the backstop device with ESSO BEACON 2.

 Product How supplied* and plugs Directions for first filling

Worm 
sizes 32 ... 81

Worm 
sizes 100 ... 250

Coaxial 
sizes 32 ... 41

Right angle shaft
(cat. L)
sizes 80 ... 125

Coaxial  
sizes 50 ... 81

Parallel and
right angle shaft
sizes 40 ... 81

Coaxial 
sizes 100 ... 180

Parallel and
right angle shaft
sizes 100 ... 631

Right angle shaft
(cat. L)
sizes 160 ... 320

Shaft mounted

FILLED WITH 
SYNTHETIC OIL

AGIP Blasia S 320, KLÜBER 
Klübersynth GH 6-320, 

MOBIL Glygoyle HE 320, SHELL
Tivela S 320

Worm speed � 280 min-1

KLÜBER Klübersynth GH 6-680 
MOBIL Glygoyle HE 680

SHELL Tivela S 680
Filler plug

1 filler plug sizes 32 ... 64

Filler/drain plug
2 filler/drain plugs for sizes 80, 81

WITHOUT OIL

(except different statement on 
lubrication name plate)

Filler plug with valve, 
drain and level plug

Before putting into 
service, fill to speci-
fied level with syn-
thetic oil (AGIP Blasia 
S, ARAL Degol GS, 
BP-Energol SG-XP, 
MOBIL Glygoyle HE, 
SHELL Tivela S ... , 
KLÜBER Klübersynth 
GH 6...) having the 
ISO viscosity grade 
given in the table.

FILLED WITH 
SYNTHETIC GREASE

SHELL Tivela GL 00 
IP Telesia Compound A 

MOBIL Glygoyle Grease 00

Filler/drain plug
(only for coaxial)

FILLED WITH 
SYNTHETIC OIL

KLÜBER Klübersynth GH 6-220
MOBIL Glygoyle 30
SHELL Tivela S 220

Filler/drain plug
2 filler/drain plugs for sizes 80, 81

WITHOUT OIL**

(except different statement 
on lubrication name plate)

Filler plug with valve
(with breathing for shaft 
mounted gear reducers), 
drain and level plugs

Before putting into service, 
fill to specified level with 
mineral oil (AGIP Blasia, 
ARAL Degol BG, BP-En ergol 
GR-XP, ESSO Spartan EP, IP 
Mellana oil, MOBIL Mobilge-
ar 600, SHELL Omala, TEXA-
CO Meropa, TOTAL Carter 
EP) or poly glycol** synthe-
tic oil (KLÜBER Klübersynth 
GH6 ..., MOBIL Glygoyle, 
SHELL Tivela S) or polyal-
phaolefines** synthetic oil 
(AGIP Blasia SX, CASTROL 
Tribol 1510, ELF Reductelf SYNTHESE, ESSO Spartan SEP, KLÜBER Klübersynth EG4, MOBIL SHC 
Molykote L11 ...) having the ISO viscosity grade given in the table.

ISO viscosity grade [cSt]

  Ambient temperature 0 � +40 °C2)

 Worm speed Gear reducer size
 min-1

  100  125 ... 161   200, 250

   B31), V5, V6  B6, B7, B8 B31), V5, V6  B6, B7, B8

 2 800 � 1 400 3) 320 320  220  220
 1 400 �   710 3) 320  320  320  220
   710 �   355 3) 460  460  460  320
   355 �   180 3) 680 680  460  460
 < 180 680  680   680

1)  Not stated on the name plate.
2)  Peaks of 10 °C above and 10 °C (20 °C for � 460 cSt) below the ambient tem-

perature range are acceptable.
3)  For these speeds we advise to replace oil after running-in.

ISO viscosity grade [cSt]

  Speed n2  Ambient temperature1) [°C]
  min-1  mineral oil synthetic oil
 Right
 angle shaft  Others 0 � 20 10 � 40 0 � 40

 > 710  000 >  224 150 150 150
 710 � 280  224 � 22,4 150 220 220
 280 �  90  22,4�   5,6 220 320 320
 < 90  000 <   5,6 320 460 460

1)  Peaks of  10 °C (20 °C) below and 10 °C above the ambient temperature 
range are acceptable.
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Oil-change interval and lubricant quantity

Oil quantity [l] for worm gear reducers sizes 32 ... 81
For the other sizes the quantity is given by the level stated by the proper plug.

   R V, MR V   R IV, MR IV   MR 2IV
 Size B31), V5, B6, B7 B81) B31), V5, B6, B7 B81) B31) B6, B7 B81) V5, V6
  V6   V6

 32 0,16 0,2 0,16 0,2 0,25 0,2  –  –  –  –
 40 0,26 0,35 0,26 0,32 0,4 0,32 0,42 0,5 0,42 0,42
 50 0,4 0,6 0,4 0,5 0,7 0,5 0,6 0,8 0,6 0,6
 63, 64 0,8 1,15 0,8 1 1,3 1 1,2 1,55 1,2 1,2
 80, 81 1,3 2,2 1,7 1,5 2,5 2 1,7 2,8 2,3 1,8

1) Not stated on name plate (B8, only sizes 32 ... 64).
Ambient temperature 0 � +40 °C with peaks up to –20 °C and +50 °C.

An overall guide to oil-change interval is given in the table, and assumes pollution-free 
surroundings. Where heavy overloads are present, halve the values.

Apart from running hours, replace or regenerate the oil each 5 � 8 years according to size, 
running and environmental conditions.

Lubrication «for life» (assuming external pollution-free environment).

Lubrication «for life» (assuming external pollution-free environment). Oil quantity [l] for sizes 50 ... 81

 Oil Oil-change
 temperature [°C] interval [h]

 � 65 18 000
 65 �  80 12 500
 80 �  95  9 000
 95 � 110  6 300

 Oil Oil-change interval [h]
 temperature [°C] mineral oil synthetic oil

    �  65 1) 8 000 25 000
 65 �  80 1) 4 000 18 000
 80 �  95 1) 2 000 12 500
 95 � 110 1) –  9 000

Grease quantity [kg] for coaxial gear reducers

   R 2I  MR 2I, 3I
 Size B31), B6, B7, B8 V5, V6 B51) V1, V3

 32 0,14 0,25 0,1 0,18
 40, 41 0,26 0,47 0,19 0,35

1) Non stated on name plate
Ambient temperature 0 � +40 °C with peaks up to –20 °C and +50 °C.

1)  Values admissible only for parallel, right angle shaft gear reducers (cat. G and 
L) an for non-continuous duties.

1) Not stated on name plate.
2)  Values valid for R 2I; for MR 2I the values are 

respectively: 0,8; 1,2; 2,3.
3)  The first reduction stage (the first two for 4I) is 

lu bricated with grease for life.
Ambient temperature 0 � +40 °C with peaks up to 
–20 °C and +50 °C.

   R 2I, 3I  MR 2I, 3I

 
Coaxial

  B6, B7,
 

size
 B31)

 B8, V6 
V5

 50, 51 0,8 1,1 1,4
 63, 64 1,6 2,2 2,8
 80, 81 3,1 4,3 5,5

An overall guide to oil-change interval is given in the table, and assumes 
pollution-free surroundings. Where heavy overloads are present, halve the 
values.

Apart from running hours:
—  replace mineral oil each 3 years;
—  replace or regenerate synthetic oil each 5 � 8 years according to gear 

reducer size, running and environmental conditions.

The oil quantity is given by the level stated by the proper plug.

**  Identification through specific lubrication name plate.
**  Lubrication with synthetic oil (polyglycol basis must be with special internal painting; polyalphaolefines basis is advisable for sizes � 200 and obligatory for sizes � 400). It is always 

recommended, particularly for: high speed gear reducers, increase of oil-change interval («long life»), increase of the ambient temperature range, increase of the thermal power or 
decrease of oil temperature.

 R I R 2I, MR 2I R 3I, MR 3I MR 4I

 
Parallel

 B31), 
B7

 B6, B31), 
B62) B7, B31), 

B6
 B7, B31), 

B6
 B7, 

V53)

 
size

 B81),  V5, V6 B81),  V5, V6 B81),  V53), V6 B81),  V6,
 40, 00 – – – 0,4 0,9 0,55 0,47 0,7 0,6 – – – –
 50, 00 – – – 0,6 0,9 0,80 0,70 1,05 0,9 – – – –
 63, 64 0,7 0,8 1,0 0,9 1,4 1,20 1,00 1,50 1,3 1,1 1,8 1,4 1,3
 80, 81 1,2 1,5 1,9 1,5 2,7 2,30 1,70 2,90 2,5 1,9 3,2 2,7 2,5

   Right R CI, MR CI R ICI, MR ICI MR C3I

 angle B31), 
B8

 V5, B31), 
B6 B8

 V5, B31), 
B6 B8

 V5,
 size B6, B7  V6, B71),   V6, B71),   V6,

 40, 00 0,26 0,35 0,3 0,31 0,5 0,40 0,35 – – – –
 50, 00 0,4 0,60 0,45 0,45 0,8 0,65 0,50 0,5 0,9 0,7 0,55
 63, 64 0,8 1,00 0,95 1,00 1,6 1,20 1,15 1,2 1,8 1,4 1,35
 80, 81 1,3 2,00 1,80 1,60 2,7 2,20 2,00 1,9 3,0 2,5 2,30
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6 - Lubrication

6.1 - General

Depending on type and size, gear reducers and gearmotors may be 
grease-lubricated and supplied FILLED WITH GREASE, or (synthetic 
or mineral) oil-lubricated and supplied FlLLED WlTH OlL or WlTHOUT 
OIL depending on type and size (see ch. 6.2). When supplying 
WITHOUT OIL, the filling up to specified level (normally stated by 
means of transparent level plug) is Buyer’s responsibility.

Every gear reducer has a lubrication plate.

Concerning lubricant type and quantity, gear reducer type, how sup-
plied, plugs, filling instructions, oil-change interval, etc. see lubrica-
tion table (6.2).
Be sure that for gear reducers and gearmotors size � 100, the filler 
plug is provided with a valve (symbol ); otherwise, replace it 
with the one normally supplied with.
When gear reducer or gearmotor is provi-
ded with a spilway plug (red colour) fill 
after unscrewing a.m. plug in order to 
check the obtained level by oil outlet.
When gear reducer or gearmotor is provi-
ded with a level plug with rod, fill with oil 
up to specified level on rod.
When gear reducer or gearmotor is supplied with a level plug (size 
�100), the necessary lubricant quantity is that which reaches a.m. 
Ievel in center line of plug (gear reducer at rest) and not the 
approximate quantity given on the catalogue.
Usually bearings are automatically and continuously lubricated 
(bathed, splashed, through pipes or by a pump) utilising the main 
gear reducer lubricant. The same applies for backstop devices, when 
fitted to gear reducers.
In certain gear reducers in vertical mounting positions V1, V3, V5 and 
V6, and right-angle shaft gear reducers in horizontal positions B3, B6 
and B51 (though not gearmotors in this case, for which the above 
indications hold good) upper bearings are independently lubricated 
with a special grease «for life», assuming pollution-free surroun-
dings. The same applies for motor bearings (except some cases in 
which relubrication device is adopted) and backstop devices when 
fitted to motors.
Always be sure that the gear reducer is located as per the mounting 
position ordered, which appears on the name plate. When no indica-
tion is given, the gear reducer may be used in horizontal mounting 
position B3 or B5 (B3, B8, worm gear reducers size � 64), or vertical 
position V1 (in the case of right angle shaft gear reducers in the 
design incorporating flange FO1...).
Combined gear reducer units. Lubrication remains independent, 
thus data relative to each single gear reducer hold good.

6.3 - Extruder support lubrication (parallel and right angle shaft)
The lubrication of extruder support is separate from the gear redu-
cer, except:
– for designs HA ... HC;
– in presence of the independent cooling unit, if applied to lubricate
 both the gear reducer and the support.
The separate lubrication of extruder support sensibly improves the 
reliability and real life of the axial bearing; the separation between 
gear reducer and support is granted by a seal ring.
With separate lubrication, for the extruder support, use polyalphao-
lephines based synthetic oil (MOBIL SHC XMP 680, CASTROL Tribol 
1510/680) with ISO 680 cSt viscosity grade.
With common lubrication (designs HA ... HC in presence of inde-
pendent cooling unit, if applied to lubricate both the gear reducer 
and the support), lubricant ISO viscosity grade must be according to 
the instructions given in ch. 6.2 «lubrication table» and oil must be 
polyalphaolephine based synthetic type.
For the filling up of oil of extruder support, see the table below.

For the lubrication of gear reducer refer to ch. 6.2, lubrication table.

7 - Cooling system

7.1 - Cooling by fan

If there is fan on the gear reducer verify 
that there is sufficient space allowing for 
adequate circulation of cooling air also 
after fitting coupling protection. If a cou-
pling protection is fitted (drilled case or 
wire netting), smooth, the coupling hub, if 
necessary.

7.2 - Water cooling by coil

The presence of coil is given by water inlets (pipes DIN 2353) protru-
ding from the casing as shown in the following figure.

Attention: Do not tamper with the eventual stop plate in order to keep 
the pipes them locked; in particular keep the pipe locked while tighte-
ning the nut of connection pipe. Water fed into the system must:
– be not too hard;
– be at max temperature +20 °C;
– flow at 10 � 20 dm3/min;
– have a pressure 0,2 � 0,4 MPa (2 � 4 bar).
Where ambient temperature may be less than 0 °C, make provision 
for water drain and compressed air inlet, so as to be able to empty 
out the coil completely and avoid freezing up.

When risking high input pressure peaks, install a safety valve set to 
a proper operating threshold.

7.3 - Independent cooling unit

See specific documentation supplied together with the unit.

8 - Commissioning

Carry out an overall check, making particularly sure that the gear 
reducer is filled with lubricant.
Where star-delta starting is being used, input voltage must match 
the motor lower voltage (� connection).
For asynchronous three-phase motor, if the direction of rotation is 
not as desired, invert two phases at the terminals.
Before running gear reducers fitted with backstop device, make 
sure that the direction of rotation in machine, gear reducer and 
motor all correspond correctly.

Attention! One or more startings in the false direction, 
even if short, could irremediably damage the backstop 
device, the coupling seats and/or the electric motor.

A running-in period is advisable:
–  of approx. 400 � 1 600 h for gear reducers with worm gear pairs 

in order to reach maximum efficiency;
–  of approx. 200 � 400 h for gear reducers with bevel and/or cylin-

drical gear pairs in order to reach maximum functionality.
The temperature of both gear reducer and lubricant may well rise 
beyond normal values during running-in. After the running-in period it 
may be necessary to verify the gear reducer fastening bolt tightness.
Note: worm gear reducer efficiency is lower in the first running 
hours (about 50) and at every cold starting (efficiency will be better 
with oil temperature increasing). For further information consult 
Rossi technical catalogues.

9 - Maintenance

9.1 - General

At machine rest, verify at regular intervals (more or less frequently 
according to environment and use):
a)  all external surfaces are clean and air passages to the gear redu-

cer or gearmotors are free, in order that cooling remains fully 
effective;

b)   oil level and deterioration degree (check with cold gear reducer at 
rest);

c)  the correct fastening screws tightening.
During the operation check:
 –  noise level;
 –  vibrations;
 –  seals;
 –  etc.

Attention! After a running period, gear reducer (excluding 
the shaft mounted gear reducers) is subject to a light inter-
nal overpressure which may cause burning liquid dischar-
ge. Therefore, before loosening whichever plug wait until 

gear reducer has become cold; if not possible, take the necessary 
protection measures against burning due to warm oil contact. ln all 
cases, always proceed with great care.
Maximum oil temperatures indicated in lubrication table (see ch.6.2) 
do not represent a hindrance to the gear reducer regular running.
Oil change. Execute this operation at machine rest and cold gear 
reducer.
Prearrange a proper drain oil collection, unscrew both the drain plug 
and the filler plug in order to facilitate oil draining; dispose the 
exhaust lubricant in compliance with the laws in force.

air

U
T.

C
 7

64

 Size d A1) spanner
  Ø � 
 125 ... 180 12 140 22
 200 ... 280 12 150 22
 320 ... 360 16 160 30
 400 ... 631 16 200 30

A

1)  These values for some mounting 
positions and designs can vary.

 Gear reducer Lubrication of extruder support
 size Separate lubrication1) Joint lubrication2)

 
125 ... 451

 Filling up Filling up
  to the level (of support) to the level (of gear reducer)

1) Support with metal filler plug with filter and valve, level and draining plug.
2) The level is metal only in the gear reducer casing.
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Wash the inside part of gear reducer housing using the same oil type 
suitable for the running; the oil used for this wash can be applied for 
further washings after proper filtering by 25 μm of filtration standard.
Fill in the gear reducer again up to level.
It is always recommended to replace the seal rings (see ch. 9.3)
When dismounting the cap (whenever gear reducers are provided 
with), reset the sealing with adhesive on cleaned and degreased 
mating surfaces.

9.2 - Coil

In case of long non-running periods at ambient temperatures lower 
than 0 °C, the coil should be emptied out using compressed air to 
blast out all the coolant, so as to avoid freezing-up which would 
cause the coil to break.

9.3 - Seal rings

It is always recommended that the seal rings are replaced with new 
ones when they are removed or during periodic checks of gear redu-
cer; in this case, the new ring should be generously greased and 
positioned so that the seal line does not work on the same point of 
sliding contact as the previous ring.
Oil seals must be protected against heat radiation, also during the 
shrink fitting of parts, if applicable.
Durating depends on several factor such as dragging speed, tempe-
rature, ambient conditions, ect.; as a rough guide; it can vary from 
3 150 to 25 000h.

9.4 - Motor replacement

Since gearmotors are realised with standardised motor, motor 
re placement – in case of failure – is extremely easy. Simply observe 
the following instructions:
–  be sure that the mating surfaces are machined under accuracy 

rating (IEC 60072-1);
–  clean surfaces to be fitted thoroughly;
–  check and, if necessary, lower the parallel key so as to leave a 

clearance of 0,1 � 0,2 mm between its top and the bottom of the 
keyway of the hole. If shaft keyway is without shoulder, lock the 
key with a pin.

For worm gearmotors MR V, parallel shaft gearmotrs MR 2I and 
MR 3I 140 ... 360, right angle shaft gearmotors MR CI, C2I (motor 
shaft end keyed directly into the worm, the cylindrical or bevel pnion 
shaft, respectively);
–  check that the fit-tolerance (push-fit) between hole and shaft end is 

G7/j6 for D � 28 mm, F7/k6 for D � 38 mm;
–  lubricate surfaces to be fitted against fretting corrosion.
For parallel shaft gearmotors (2I, 3I) with motor size 200 ... 315 
and gearmotors MR V, MR 2I and MR CI with non-standard 
design «Square flange for servomotors», proceed as follows for 
disassembling:

–  align the key through hole with the tightening screw of the hub 
clamp;

– loosen the tightening screw and consequently the hub clamp;
–  disassemble the motor.
For worm gearmotors MR IV and MR 2IV, parallel shaft gearmo-
tors MR 3I 40 ... 125 and MR 4I, right angle shafts gearmotors MR 
ICI and MR C3I, coaxial gearmotors (cylindrical pinion keyed on to 
the motor shaft end);
–  check that the fit-tolerance (standard locking) between hole and 

shaft end is K6/j6 for D � 28 mm, and J6/k6 for D � 38 mm;
–  make sure that the motors have bearing location and overhang 

(distance S) as shown in the table;

–  mount onto the motor shaft as follows:
–  the spacer pre-heated at 65° C treating the relevant motor shaft 

area with adhesive type LOXEAL 58-14 and checking that betwe-
en keyway and motor shaft shoulder there is a  cylindrical part 
ground by 1,5 mm at least; pay attention not to damage the 
external surface of spacer;

–  the key in the keyway, making sure that a contact length of at least 
0,9 times the pinion width is present;

–  the pinion pre-heated at 80 ÷ 100 °C;

10 - Sound levels
Most of the Rossi product range 
is cha racterised by sound pres-
sure levels L̄pA (mean value of 
mea-surement, assuming nomi-
nal load and input speed n1 =
1 400 min -1, at 1 m from exter-
nal profile of gear reducer  stan-
ding in free field on a reflecting 
surface, according to draft pro-
posal ISO/CD 8579) lower or 
equal to 85 dB(A).

The table indicates the pro ducts 
which can exceed a.m. thre-
shold. For further information 
about sound levels of every sin-
gle product see Rossi technical 
catalogues.

 Motor Min dynamic load capacity Max dimension
 size daN ‘S’ mm

  Front Rear
  63    450    335 16
  71    630    475 18
  80    900    670 20
  90  1 320  1 000 22,5
 100  2 000  1 500 25
 112  2 500  1 900 28
 132  3 550  2 650 33,5
 160  4 750  3 350 37,5
 180  6 300  4 500 40
 200  8 000  5 600 45
 225 10 000  7 100 47,5
 250 12 500  9 000 53
 280 16 000 11 200 56

 Machine/Train of gears iN Size

 Parallel shaft R I � 3,15 � 160

   � 4 � 200

  R 2I all � 320

  R 3I all � 400

  R 4I � 160 � 500

   � 200 � 630

 Right angle shaft R CI all � 320

  R C2I � 63 � 400

   � 71 � 500

  R C3I all � 630

 Right angle shaft R C 1 � 250

–  the axial fastening system when foreseen (self locking screw on 
motor shaft butt-end with washer and spacer or hub clamp with 1 
or more dowels, fig. a); for the cases foreseen without axial faste-
ning (fig. b), apply adhesive type LOXEAL 58-14 also on the motor 
shaft part laying under the pinion;

–  in case of axial fastening system with hub clamp and dowels, make 
sure that they do not overhung from spacer external surface: 
screw the dowels completely and, if necessary, imprint the motor 
shaft with a point;

–  grease (with grease type KLÜBER Petamo GHY 133N) the pinion 
teeth, the seal ring rotary seating and the ring itself, and assemble 
carefully.

9.5 - Bearings

Since there are many different types of bearings in a gear reducer 
(roller, tapered roller, straight roller, etc.) and each bearing works with 
different loads and speeds depending on the input speed, the nature 
of the load of the driven machine, the transmission ratio, etc., and 
with different lubricants (oil bath, oil splash, grease, oil circulation, 
etc.), it is not possible to define any periodical maintenance and 
replacement of bearings in advance.
If a precautionally maintenance is required, undertake periodical 
checks to verify noise level and vibration with the help of appro-
piate diagniostic equipment and instruments. If the measured 
values worsen even slightly it is necessary to stop gear reducer or 
gear motor and after having inspected inside the unit replace the 
bearings which are subject to breakdown.

9.6 - Metal filler plug with filter and valve

When the gear reducer or gearmotor (size � 100) is 
equipped with metal filler plug with filter and valve 
(see fig.), in order to clean it, it is necessary to 
unscrew it from the gear reducer (preventing any 
debris or other foreign items from entering the 
reducer, disassemble the cover, wash it with solvent, dry with com-
pressed air and reassemble it). This operation is to be made accor-
ding to environment conditions.
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Painting table

Table of tightening torques for axial fastening bolts and shrink disc2)

 Worm gear 32 40 50 — 63, — 80, 100 125, 160 161 — 200 — 250 — — — — — — — — —
 reducers size     64,  81,  126,

 Parallel and right 40 50 — 63 64 80 81 100 125 140 — 160 180 200 225 250 280 320, 360 400, 450, 500, 560, 630,
 angle shaft size                  321,  401, 451, 501, 561, 631,

 M [daN m]
 for rings or bush 2,9 3,5 4,3 4,3 4,3 5,1 5,3 9,2 17 21 21 34 43 66 83 135 166 257 315 — — — — —

 Bolts for axial fastening
 UNI 5737-88 M81) M81) M101) M10 M10 M10 M10 M12 M14 M16 M16 M20 M20 M24 M24 M30 M30 M36 M36 M30 M30 M36 M36 M36
 class 10.9

 M [daN m]
 for shrink disc — 0,4 — 1,2 1,2 1,2 — 3,0  3  3 —  6  6 10 10  25  25  25  25 49 49 49 49 84

 Bolts for shrink
 disc UNI 5737-88 — M5 — M6 M6 M6 — M8 M8 M8 — M10 M10 M12 M12 M16 M16 M16 M16 M20 M20 M20 M20 M24 
 class 10.9

1) For worm gear reducers UNI 5931-84.
2) The bolts of shrink disc must be gradually and uniformly tightened, with continuous sequence (not diagonally!) and in several phases up to the reaching of maximum tightening torque stated on table.

1) When gear reducers are coupled with servomotors (servogearmotors) the final colors is matt black RAL 9005.
2) Integrated low backlash planetary servogearmotors.
3) Before adding further coats of paint, properly protect the seal rings and carefully degrease and sand the gear reducer surfaces.

Note
- Class 8.8 is usually sufficient.
-  Before tightening the bolt be sure that the eventual centering of flanges are inserted properly
- The bolts are to be diagonally tightened with the maximum tightening torque.

Table of tightening torques fastening bolts (foot 
and flange) 

 

 class 8.8 class 10.9

 M50 000,6 0000,85
 M60 001,1 0001,50
 M80 002,5 0003,55
 M10 005,6 0007,15
 M12 008,5 0012,85
 M14 013,5 0019,85
 M16 020,5 0029,85
 M18 028,5 0040,85 
 M20 040,5 56
 M22 055,5 0077,00
 M24 071,5 0100,00
 M27 100,5 0140,00
 M30 138,5 0195,00
 M33 200,5 0280,00
 M36 250,5 0355,00
 M39 295,5 0420,00
 M42 410,5 0580,00
 M45 500,5 0710,00
 M48 610,5 0860,00
 M56 980,5 1380 

Table of tightening torques for plugs

Thread
dimension [daN m]

 G 1/4’’ 0,7
 16 MB 1,4
 G 1/2’’ 1,4

 G 3/4’’ 1,4
 G 1’’ 2,5

Bolt M (daN m)
UNI 5737-88

Product Size Internal painting External painting Notes

Final color 
Blue RAL 5010

Features

Worm 32 … 81

Epoxy powder  
(prepainted)

Epoxy powder 
(prepainted)

Resistant to atmospheric 
and aggressive agents

(atmospheric corrosivity category C3 
according to ISO 12944-2)

Suitable for further coats of 
dual-compound paints only3)

Machined parts remain 
unpainted and are protect-

ed with an easily removable 
anti-rust oil (before painting 
remove the protective oil)

Parallel and 
right angle

40 … 81

Coaxial type 32 … 41

Worm 100 … 250

Single-compound 
ester epoxy or 

phenolic resin basis 
primer  

(prepainted)

Single-compound ester 
epoxy or phenolic resin 

basis primer  
(prepainted)

+
Water-soluble  

polyacrylic  
dual-compound enamel

Resistant to atmospheric 
and aggressive agents

(atmospheric corrosivity category C3 
according to ISO 12944-2).

Suitable for further coats of 
dual-compound paints only3)

Machined parts are painted 
wih water-soluble polyacrylic 

dual-compound enamel

The internal painting does 
not resist polyglycol syn-

thetic oils (polyalphaolefines 
synthetic oils are suitable).

Remove by a scraper or 
solvent the possible paint 
of gear reducer coupling 

surfaces 

Coaxial type 50 … 81

Parallel and 
right angle

100 … 631

Coaxial type 100 … 180

Right angle 
(cat. L)

160 … 320

Right angle 
(cat. L)

80 … 125

–
Water-soluble 

polyacrylic 
dual-compound enamel

Remove by a scraper or 
solvent the possible paint 
of gear reducer coupling 

surfaces Shaft mounted  

Coaxial2) 56 … 142

–

Dual-compound epoxy 
polyamide primer

+
Water-soluble dual-com-

pound polyacrylic enamel 
(matt black RAL 9005)

Resistant to atmospheric 
and aggressive agents

(atmospheric corrosivity category C3 
according to ISO 12944-2).

Suitable for further coats of 
dual-compound paints only3)

Machined parts remain 
unpainted and are protect-

ed with an easily removable 
anti-rust oil (before painting 
remove the protective oil)

Right angle 
shaft2)

85 … 142
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Motor: see specific instructions.

NOTE
When consulting Rossi state:
– all data of gear reducer or gearmotor name plate;
– nature and duration of failure;
– when and under which conditions the failure occured;
–  during the warranty period, in order not to loose validity, do not disassemble nor tamper the gear reducer or gearmotor without approval 

by Rossi.

 Trouble Possible causes Corrective actions

Gear reducer troubles: causes and corrective actions

Excessive oil temperature 

Damaged raceway surface (scoring, rust, dent, etc.)

Position the gear re ducer correctly

Clean/replace filler plug with vent valve
Low speed shaft not rotating 
even with high speed shaft/
motor running

Consult Rossi

Consult Rossi

Vibrations Check the fastening and the bearings
Lubricant leaking 
from seal rings

Seal ring with worn, bakelized, damaged or false 
mounted seal lip

Replace seal ring (see ch. 8.3)

Restore the raceway

Mounting position differs from the one stated on the 
name pla te

Inadequate lubrication:
–  excessive or insufficient oil quantity;

–  unsuitable lubricant (diffe rent type, too viscous, 
ex hausted, etc.)

wrong mounting position
Too tightened taper roller bearings
 Worm gear reducer with excessive load during 
running-in
Excessive ambient tempe rature

Check:
–  oil level (gear reducer at rest) or quantity 

–  lubricant type and/or state (see ch. 6.2 lubrication 
table); replace if necessary

Change mounting position
Consult Rossi
Reduce the load

Increase the cooling or correct the ambient temperature

Inefficiency of auxilia ry bearing lubrication
system

Check the pump and the pipes

Inefficient or out of service oil cooling system: obstruc-
ted filter, insufficient oil (exchanger) or water (coil) flow 
rate, pump out of service, water temperature 	20 
°C, etc.

Oil leaking from filler plug Too much oil Check oil level/quantity 
Incorrect mounting position Check mounting position 

Check pump, pipes, oil filter and safety devices effi-
ciency (pressure switchs, thermostats, flow indica-
tors, etc.)

Anomalous noise

Inefficient vent valve

One or more teeth with:
–  dents or spallings
– excessive flanks roughness

Consult RossiWorn, faulty or badly lubricated bearings

Broken key

Completely worn gear pair Consult Rossi

Lubricant leaking from 
joints (covers or 
half-casing joints)

Defective oil seals Consult Rossi

Taper roller bearings with ex cessive clearance

Worn, faulty or badly lubricated bearings Consult Rossi

Obstructed passage of air Eliminate obstructive material
Slow or missing air recycle Arrange auxiliary ventilation
Radiance Screen gear reducer and motor properly

Consult Rossi

Water in the oil Defective cooling coil or heat exchanger
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Produkthaftpflicht / Bemerkungen zur Anwendung

Der Kunde ist für die korrekte Auswahl und Anwendung der Produkte im Bereich von seinen industriellen 
und/oder kommerziellen Erfordernissen verantwortlich, ausser wenn die Anwendung  von einem autorisier-
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Product liability, application considerations
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confirmed by Rossi. The Customer is always responsible for the safety of product applications. Every care 
has been taken in the drawing up of the catalog to ensure the accuracy of the information contained in this 
publication, however Rossi can accept no responsibility for any errors, omissions or outdated data. Due to 
the constant evolution of the state of the art, Rossi reserves the right to make any modification whenever to 
this publication contents. The responsibility for the product selection is of the customer, excluding different 
agreements duly legalized in writing and undersigned by the Parties. 
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A-1234 Wien
Phone  +43 1 690 66
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e-mail: info.austria@habasit.com
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&'()*+,-.�/01234+/2,,125,/56+,-741+/04526+4/-8/,94:1/
;45:;4;/2;<2=,2>4+/:=/14?2,:-=/,-/-.412,:-=2?/+284,@/
2=;/42+4/-8/72:=,4=2=54A

B-1/7-+,/2..?:52,:-=+C/,94/4=5?-+4;/+,165,612?/+92.4/
52=/.1-<:;4/9:>9/86=5,:-=2?/01234/+284,@/D:,9-6,/
14E6:1:=>/2;;:,:-=2?/.1-,45,:<4/742+614+A/F94/.1-;65,G+/
9:>9/14?:20:?:,@/861,941/:7.1-<4+/,94/86=5,:-=2?/+284,@/
2=;/:=5142+4+/,94/488:5:4=5@/-8/,94/4=,:14/7259:=4/-1/
.?2=,/:=/D9:59/:,/:+/6+4;A/

F94/+4=+:,:<4/0123:=>/,-1E64/2;H6+,74=,/+9-D+/:,+/
<2?64/D94=/4I25,/.-+:,:-=:=>/:+/14E6:14;/-1/D94=/;1:<4+/
214/,-/04/2;2.,4;/,-/592=>:=>/.1-;65,:-=/.1-54;614+A/

J,/+:7.?:8:4+/.1-;65,:-=/.1-54;614/-.,:7:K2,:-=/
:774=+4?@C/:=5142+4+/.1-;65,:-=C/72I:7:+4+/8?4I:0:?:,@/
2=;/:7.1-<4+/.1-;65,/E62?:,@A

)/861,941C/-6,+,2=;:=>/592125,41:+,:5/-8/,94/&'()*+,-.�/
01234/:+/,94/54=,12?/D421/2;H6+,74=,A/F9:+/7:=:7:+4+/,94/
;2=>41/-8/2;H6+,74=,/411-1+C/+:7.?:8:4+/72:=,4=2=54C/
+2<4+/,:74/2=;/72:=,4=2=54/5-+,+/2=;/,94148-14/2?+-/
14;654+/7259:=4/;-D=,:74+A

 !"�#���$%���L��M�N��O��/-8841/2/5-7.?4,4/12=>4/-8/,94/72=@/
2=;/<21:-6+/;4+:>=+/=44;4;/8-1/;:88414=,/2..?:52,:-=+A/P421?@/
QR/@421+/-8/4I.41:4=54/D:,9/+.1:=>/2..?:4;/+284,@/01234+/2=;/
/;4,2:?4;/3=-D?4;>4/-8/,94/76?,:.?4/;472=;+/-=/4?45,1:52?/.-D41/
,12=+7:++:-=/,459=-?->@/+6..-1,/-61/.1->127A/'61/,1:4;/2=;/
,4+,4;/,459=-?->@/2=;/-61/5-=,:=62?/2;<2=54+/D:,9/14>21;/,-/
6+41*+.45:8:5/-.,:7:K2,:-=/-8/-61/.2?4,,4/-8/+,165,612?/+92.4+/
/>6212=,44/,94/.41845,/01234/8-1/4259/:=;:<:;62?/2..?:52,:-=A

 !"�#���$%#$�����������N��O��/.1-<:;4/9:>9/.-+:,:-=:=>/2=;/
14.4,:,:<4/2556125@/4<4=/2,/9:>9/+D:,59:=>/814E64=5:4+A//S4=+:,:<4/
2;H6+,74=,/-8/,94/0123:=>/,-1E64/:+/.-++:0?4A/F9:+/+,165,612?//+92.4/
52=/04/2;2.,4;/,-/72=@/;:88414=,/2..?:52,:-=+/6+:=>//;:88414=,/
2172,614/;:+3+A

 !"�#���$%#��T�����N��O��/52=/14259/<41@/9:>9/0123:=>/
/,-1E64+A/F94@/214/+6:,20?4/8-1/9-?;:=>/72++4+/-1/?-2;+//D:,9-6,/
81:5,:-=/D-13C/2?,9-6>9/0123:=>/2,/?-D/+.44;+/D:,9/?-D/81:5,:-=/
D-13/:=/+6:,20?4/2..?:52,:-=/5-=;:,:-=+/:+/2?+-/.417:,,4;A

 !"�#���$%#��U���N��O��/92<4/2/54=,41:=>/1454++/2=;/2/
/,2..4;/9-?4/-=/,94:1/1421/8254C/+-/,92,/,94@/52=/04/7-6=,4;/
-=,-/2/,259->4=412,-1A/F9:+/01234/2?+-/2??-D+/4I25,/.-+:,:-=:=>/
D:,9/9:>9/14.4,:,:<4/2556125@/6+:=>/:,+/+4=+:,:<4/0123:=>/,-1E64/
/2;H6+,74=,A

 !"�#���$%#$��O�T������U���N��O��/92<4/,94/+274/02+:5/
/86=5,:-=+/2+/,94/,259-/01234A/F94@/214C/9-D4<41C/2;;:,:-=2??@/
4E6:..4;/D:,9/2=/4I,1474?@/+,1-=>/2172,614/;:+3/D9:59/.417:,+/
9:>9/81:5,:-=/D-13A

 !"�#���$%#$��O�T����N��O��/5-74/:=/,D-/861,941/<21:2,:-=+A/
F94+4/214/0-,9/4E6:..4;/D:,9/2=/4I,1474?@/+,1-=>/2172,614/;:+3/
8-1/9:>9/81:5,:-=/D-13A/F94/;4+:>=/D:,9/2=/-.4=/;:+,2=54/1:=>/
/;:++:.2,4+/01234/942,/<41@/E6:53?@/:=,-/,94/+611-6=;:=>/2142A/F94/
;4+:>=/D:,9/2=/4=5?-+4;/;:+,2=54/1:=>/:+/6+4;/D94=/9:>9/81:5,:-=/
D-13/76+,/04/20+-104;/2=;/D94=/9:>941/.1-,45,:-=/2>2:=+,/
-6,41/:=8?64=54+/:+/14E6:14;A

 !"�#���$%#���T���2=;
 !"�#���$%#V�5-7.?@/D:,9/W1-,45,:-=/JW/XYA
F94@/214/86??@/4=5?-+4;C/+42?4;/2=;/.1-,45,4;/2>2:=+,/5-11-+:-=A
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L��� !"�#���$%���L��M�N��O��

\�]#�����

S72??/+,165,612?/;:74=+:-=+/

D:,9/9:>9/0123:=>/,-1E64+A

S:7.?4/2=;/.1-0?47*8144/01234/:=+,2??2,:-=A/

^-6=,:=>/.-++:0?4/D:,9-6,//

,:74*5-=+67:=>/2;H6+,74=,+A
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[T�����!N�����̀

abbcdefghijcikldmngigcjnjfcgoielbfmnpiqcfgjri

fgijsfribnjnpchtlindlidlqdlrlgjleiufjsinibcmmni

vlwhwixoyifgrjlneiczixwy{w

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 440 of 507



�

�

�����
��	
�����


��������������������������
���� ��!���"��#�"$�

%�&��"��'�"$��&������
()*+,*-./0*.*.12/3*,4/5/05)16/27)85+6/5)65/8-)/

4*14/365)/)626)962/5.:/5/0-.1/26)9*+6/0*86;

<6=05+65>06/?51.6,*+/+-*0@/

*.2705,*-./+0522/(;

A*886)6.,/5)?5,7)6/:*2B2/,-/

?66,/:*886)6.,/8)*+,*-./3-)B/

:6?5.:2/5.:/23*,+4*.1/,*?6/

/)6C7*)6?6.,2;

D6.2*,*96/5:E72,?6.,/-8/,46//

4-0:*.1/=-*.,/9*5/26,/2+)632/

?5B6/+72,-?*F6:/5:5=,5,*-.2/

8-)/:*886)6.,/5==0*+5,*-.2/

/=-22*>06;

G-/2608H,3*2,*.1/5.:/,46)68-)6/.-/

/*.5:96),6.,/50,6)5,*-./-8/,46/5*)/

15=@/?65.*.1/+-.2,5.,/=-2*,*-.*.1/

/5++7)5+I;

J"���K�"��"�L�������
(52,@/652*0I/)65:5>06/+6.,)50/365)/5:E72,?6.,;

M-?=06,60I/6.+0-26:/:62*1.;/

N)-,6+,*-./ON/PQ;

D586/>)5B*.1/,-)C76/,)5.2?*22*-./

9*5/5/?6,50/)-,-)/3*,4/5/96)I/0-3/

?522/?-?6.,/-8/*.6),*5;

R*.*?50/>5+B0524/>6,366./47>/

5.:/)-,-)/)6270,*.1/8)-?/5/=)6+*26/

,--,4/8-)?;

%�#S����TU����V����"&����V��"W��X�'�"$���
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��"��#$%&'()*(+,-./--/%,)*'01,%2%34)1+-)5'',)
)$(%6/7/,3)/,,%6+*/6')+,7)*'01,%2%3/0+224)6/+52')
)-%28*/%,-)%9)*1')1/31'-*)-*+,7+(7)9%()7'0+7'-:);1')
)$(/.+(4)('+-%,-)9%()*1/-)-800'--)+(')1/31'-*)$(%780*)
<8+2/*4)+,7)*1')<8+2/*4)+&+(','--)%9)+22)%8()$'(-%,,'2:
=8()>?@)?A=)BCCD)0'(*/9/0+*/%,)('/,9%(0'-)*1')1/31)
7'.+,7-)&1/01)&')-'*)8$%,)%8(-'26'-:)E')+(')+52')
*%)%99'()4%8F)%8()08-*%.'(F)-%$1/-*/0+*'7)<8+2/*4)
).+,+3'.',*F)%8()+0G,%&2'73'7)-*+,7+(7)%9)
$(%780*)<8+2/*4)+,7)%8()2%,3)4'+(-)%9)'H$'(/',0')+,7)
)+008.82+*'7)IG,%&#1%&J)/,)5%*1).'01+,/0+2)+,7)/,)
'2'0*(/0+2)$%&'()*(+,-./--/%,)*'01,%2%34F)'+(,/,3)4%8()
*(8-*)54)$(%6/,3)%8()&%(*1:

K����� �

L=MN#-*%$�)5(+G'-)+(')-$(/,3)+$$2/'7F)'2'0*(%).+3,'*/0)
-+9'*4)5(+G'-:)?9)*1')5(+G')/-)7'#','(3/-'7F)/*)/-)02%-'7F)
*1'('54)0%.$24/,3)&/*1)*1')('2'6+,*)-+9'*4)7'.+,7-)
':3:)%,)$%&'()9+/28(')%()%,)OPOLQO@RS)A;=T:)?9)*1')
5(+G')/-)7'#','(3/-'7F)1'2/0+2)-$(/,3-)UDDV)$('--)+3+/,-*)
*1')+(.+*8(')7/-G)UWV:);1')(%*%()UXWV)9(/0*/%,)2/,/,3-)UYVF)
&1/01)+(')0%,,'0*'7)6/+)+)3'+()185)UDV)&/*1)*1')7(/6')
-1+9*F)+(')02+.$'7)5'*&'',)*1')+(.+*8(')7/-G)UWV)+,7)
*1')5(+G').%8,*/,3)-8(9+0':)?9)*1')0%/2)UBV)/-))','(3/-'7F)
+).+3,'*/0)9/'27)/-)58/2*)8$)&1/01)+**(+0*-)*1')+(.+*8(')
7/-G)UWV)*%)*1')0%/2)0+((/'()UZVF)*1'('54)('2'+-/,3)*1')(%*%()
UXWV)&/*1)*1')9(/0*/%,)2/,/,3-)UYV:);1')5(+G'-)+(')('2'+-'7)
/9)6%2*+3')/-)+$$2/'7:

[%/-*)7(/6'-)+,7)*(+0*/%,)7(/6'-)%,),+((%&)+/-2').+*'(/+2)
1+,72/,3)-4-*'.-)+(')'<8/$$'7)&/*1)L=MN#-*%$�)
)5(+G'-:);1')L=MN#-*%$�)$%-/*/%,/,3)5(+G')+*)*1')('+()%9)
*1')7(/6').%*%()5(+G'-)*1')7(/6')+*)-2%&)-$''7-))'H+0*24)
+*)*1')('<8/('7)$%-/*/%,:);1')L=MN#-*%$�#$'+G)2%+7)
5(+G')%,)*1')1%/-*).%*%()8-8+224)$(%6/7'-)*1')-+.')
)98,0*/%,-)78(/,3),%(.+2)%$'(+*/%,)\)5(+G/,3)+*)-2%&)
-$''7-)+,7)'H+0*)$%-/*/%,/,3:);1/-)5(+G')/-))+77/*/%,+224)
+52')*%)5(+G')-+9'24)+*)1/31)-$''7-)+,7)&/*1)7%&,))&+(7#
.%6/,3)2%+7-:)?*)/-)0+$+52')%9)+5-%(5/,3)'H*('.'24)
1/31)9(/0*/%,)&%(G)+,7)%9)7/--/$+*/,3)/*)<8/0G24)/,*%)*1')
)-8((%8,7/,3)+('+:

]̂ _̀ ab� �c

�̀������� �����d������b����
e���f �b��g

h

h

]̂ _̀ ab� �c������� !�g������b�i����j��k�b
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&'��(������)'����"�����(��������������������

�����������*

�(����$'��+�������""���!,��

������$��%�

-./0123456.789:4;<=48>4564?;;4@A

B/5/C63894DE?FGEHI4IEJ-

�������! !� ����

�(����"��

���%�� )��! !� �$��%�

K95/1C9L459MN21M/C4L/5/4

/O/1C/PC94624.9789Q5

���������(������

�(����"��#�$��%��"���

��' �! ��� ���&� '��������

-./0123456.789:4GR48>4564ST4@A

-.6MN8.94UE?F=EHI4IEJ-

�����������V

�(��)�'$�#���"��

���,�����$��%�

-./0123456.789:4ST48>4564RS?;4@A

-.6MN8.94UE?FREHI4IEJ-

������������!�� W!��

�(��X'!��������"��#�$��%��"���

���,������ )�������)�!,��

-./0123456.789:4S48>4564YS;;4@A

B/5/C63894DE?FZEHI4IEJ-

������)'��������

�(��)�'$�����"��#�$��%��

"������,�����)�!,��

-./0123456.789:4R;;48>4564RY;;4@A

-.6MN8.94UE?;G;EHI4IEJ-

������)!�%�����

�(����"��#�$��%���#�����

"���$��%��)!�%�

K95/1C9L459MN21M/C4L/5/44

/O/1C/PC94624.9789Q5

�������! �������

�(��(#)��'�!��[�� �'���!��

$��%���#�����"����! �����\��

]6CL1234̂6.M9:44;<T48>4564S;40@

B/5/C63894DES?;EHI4IEJ-

��������������

�(����"��$��%���#�����"���

,���!����� )�! ��! �)��\���

-./0123456.789:4GR48>4564GZ;4@A

B/5/C63894DE?FFEHI4IEJ-
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:��6�1�2�������6�72�����52�.���;��2�32��8��1�<=��.�����66�.�8��2�
5�1.�9
>81�31�4����.81<=���87�=5�.8�?@?�AB9

��������� ����!�!�"!"#$%&'()$
*!+)�$C$D$EE
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��00=1�0H@��;����.�/��/�1��-�.0/����71�<=��0���9�I/��31�4����
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_OrRT�'�q����������pcUR�0),k(��k�� k��pRSiO[WY� k��sSOVPR�SRĵOoORS� � ��
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THE CAVEX CYCLONE
OPERATION & MAINTENANCE MANUAL

USER DATA SHEET
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ORDER No:  Z95878 

CONSULTANT:

CLIENT: HMA TECHNIPLAN
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DUTY
DESCRIPTION

Single cyclones 

EQUIPMENT Nos:

CYCLONE
MODEL No.
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INLET Ø: 111

VORTEX FINDER
Ø:
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CYCLONE
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Single cyclones 
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INTRODUCTION

CAVEX cyclones are a product of Weir Minerals Australia Ltd. This manual is designed 
as a reference for users of CAVEX hydrocyclones. 

 The purpose of this manual is to - 

 1. Outline the construction of the CAVEX series cyclone; 

 2. Outline the principles and methods of operation of a hydrocyclone; and  

 3. Describe how to maintain a CAVEX cyclone and cyclone cluster.  

 Further advice can be obtained by contacting your local Weir Minerals Australia Limited 
representative.
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TERMINOLOGY

2.1 Cyclone

 A cyclone is a simple conically shaped vessel with a tangential inlet and two outlets at 
either end of its axis. Cyclones are a continuously operating classifying (sizing) device 
that uses centrifugal force to accelerate the settling rate.

2.2 Hydrocyclone

 A hydrocyclone is a sub-class or specialised application of a cyclone whereby the process 
stream is a liquid, generally with suspended solid particles, ie. a slurry. The common 
purpose of the hydrocyclone is to separate or classify sub-sieve size solid particles 
according to their size. 

For brevity, this manual will use the term cyclone to mean hydrocyclone

2.3 CAVEX

CAVEX is the name for the new range of cyclones developed by Weir Minerals Australia 
Ltd. specifically for grinding circuit applications.

 2.4 Spigot

 Also referred to as an apex, the spigot is the outlet at the apex end of the cyclone. 
Commonly it is a simple short cylindrical part, the internal diameter of which is varied to 
suit the performance required. The size of the spigot has the greatest effect on the 
underflow density. 

2.5 Underflow

 The underflow is the fluid stream, which discharges from the spigot. Cyclones are most 
commonly operated in a vertical orientation so that the spigot discharges vertically 
downward to produce the "underflow". In slurry applications, the underflow contains the 
coarser solids product at the higher density. 

2.6 Overflow

 Correspondingly the fluid stream, which discharges through the Vortex Finder at the 
cylindrical end of the body of the cyclone, is referred to as the "overflow". In slurry 
applications, the overflow contains the finer solids product at a lower density
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Cavex Cyclone

Vortex Finder 

Feed Chamber 

Cone

Spigot

250CVX10
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GENERAL DESCRIPTION

.3.1 Cyclone Construction

 CAVEX cyclones are unique in their design and materials of construction. The CAVEX 
cyclone is a heavy duty design comprising several rigid casing components with 
corresponding internal, replaceable wear liners (refer to the components diagram in Section 
8).  The casings are fastened together by metric bolts and quick release clamps. 

 The CAVEX cyclone liner system is designed so that no adhesives are required to fasten 
the liners to the casing. Each liner is moulded to fit precisely into its respective casing 
component. 

 These features enable plant personnel to readily replace worn components without the 
delays commonly associated with glued liners. 

3.2 Materials

 CAVEX cyclones smaller than model 500CVX (ie. 20” dia.) have casings made of Dough 
Moulding Compound (DMC).  DMC is a high-tech, pressure moulded, fibre-reinforced 
polymer with the properties of strength, relative lightness, inherent corrosion resistance, 
exact replication and lower cost. 

 CAVEX cyclones larger than model 400CVX (ie.15” dia.) have fabricated carbon steel 
casings, with the exception of some smaller cones. 

 The Weir Minerals Australia material code can be identified as the last three characters of 
the part number. DMC is coded P09 and mild steel is coded E02. The part numbers and the 
material codes are listed on the cyclone components diagram included with this manual. 

 The liners are moulded from specially formulated natural rubber compounds. Different 
wear resistant materials suit different wear environments, for which the Warman 
formulated rubber has proven to be the most universally wear resistant and cost effective 
material. 

 Typically, wear is greatest in the lowest section of the cyclone, particularly the spigot. In 
some applications, ceramic lower cones and spigot liners have proven a cost effective 
substitute for rubber. Your Warman representative can advise on the use of special wear 
resistant materials available. 
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3.3 Cyclone Models

 The "size" of a cyclone is usually defined by the internal diameter of the cylindrical section 
of the body or feed chamber of the cyclone.  CAVEX cyclone models are defined by the 
nominal diameter in millimetres, followed by the letters “CVX” and the included cone 
angle. eg. 400CVX10. 

Table 1.  CAVEX cyclone models.

Cyclone Model Cyclone
Diameter

(mm)

Nominal
Cone Angle

(°)
100CVX 100 6 

150CVX06 150 6

250CVX10 250 10

400CVX10 375 10

500CVX10 500 10

500CVX 500 17.5

650CVX 650 17.5

650CVX 650 13

800CVX 800 18 

800CVX 800 13 
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PRINCIPLES OF OPERATION 

4.1 General

 The hydrocyclone is a simple device, most commonly used for separating or classifying 
solid particles in a liquid medium or slurry. 

 Unlike a screen, which employs a fixed dimensional limit on the particle size allowed to 
pass, the hydrocyclone separates the solid particles according to their relative settling rates. 
However, rather than using gravity as the accelerating or settling force as in a settling tank, 
the separation action in a hydrocyclone is induced by the centrifugal force created within 
the cyclone body. 

 The inherent settling rate of a slurry is dependent on particle size grading, shape, viscosity 
of the liquid and most importantly, the relative density and concentration of the solid 
particles in the slurry. 

4.2 Fluid Flow & Particle Motion in a Hydrocyclone

 Except for the region in and just around the inlet duct, the motion of the fluid within the 
cyclone body has circular symmetry.  Most of the incoming fluid moves in an outer helical 
flow to the outer portion of the cone where it begins to feed across towards the centre. 
Some of the downward flow leaves through the spigot while most of the flow reverses its 
vertical direction component via an inner helical flow and discharges out through the 
vortex finder. 

 A comparatively minor flow pattern short circuits along the top of the feed chamber and 
around the outside of the vortex finder to join the rest of the fluid in the overflow. 

 Solids particles within the slurry are accelerated outward towards the walls of the cyclone 
body by centrifugal force. This force is greatest on the particles of greatest mass (ie 
greatest size or relative density). As a result, the coarser, heavier solids migrate towards 
and along the inner wall of the cyclone to leave with some liquid as the underflow. The 
finer, lighter solids are largely entrained by the drag force of the liquid and leave the 
cyclone with most of the liquid via the overflow. 

 A proportion of all size particles (equal to the water split) will also be entrained by the 
liquid in the underflow and is considered a bypass or unclassified portion.  This portion of 
fine particles (slimes),misreporting to the underflow, can be reduced by maximising the 
underflow density. 
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4.3 Cyclone Separation Performance

 The common measure of the separation between the fine and coarse solids is the d50, 
commonly referred to as the cutpoint. 

 The d50 is the particle size diameter for which 50% by mass reports to the underflow. 
Solids progressively larger than d50 size have a probability greater than 50% of reporting 
to the underflow. 

 Another measure of separation in a cyclone is the proportion of liquid reporting to the 
underflow compared to that in the feed. This is referred to as the "water split" and is 
commonly denoted ‘Rf’. 

 The efficiency of separation is most usefully expressed as a graph of the percentage of 
solids reporting to underflow versus the particle size and is referred to as a Tromp Curve 
or Recovery Curve (refer Figure 2). 

Figure 2: Typical Cyclone Efficiency Curve 
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 The Recovery Curve is S-shaped, passing through the cutpoint and intersecting the Y axis 
(% reporting to underflow) at a value equal to the water split. This can be understood by 
considering that all very fine particles are insufficiently distinct from the liquid molecules 
and thus will be separated in the same ratio as the liquid separates, ie as defined by the 
water split (Rf). 

 The water split can vary considerably according to the operating conditions and cyclone 
geometry and can be manipulated accordingly. As such, it is common to remove the 
effect of the water split from the efficiency definition by correcting the recovery curve so 
that it passes through the origin. 

 The corrected efficiency curve is defined by the equation - 

   Rc = Ra - Rf
     100 - Rf 

 where Rc = Corrected recovery 
   Rf - Water split 
   Ra - % Actual recovery 

 Figure 2 illustrates both the Actual Recovery Curve and the Corrected Recovery Curve. 

 Note that the Corrected Recovery Curve also defines a Corrected D50 value, denoted 
D50c. The D50c is a useful value when comparing the performance of different Cyclones 
for a particular application. 

 4.4 Operational Variables

Operational variables are the factors external to the cyclone which affect the 
performance of the cyclone. 

 • Feed Solids Concentration

  Usually expressed as percent solids by weight (abbreviated Cw), the proportion of 
solids in the feed slurry has a substantial effect on the classification performance of 
the cyclone. In principle, the higher the percentage of solids, the coarser the cutpoint 
(higher d50).  For example, an increase in solids from 5% to 20% by volume,  will 
approximately double the cutpoint of the cyclone. 

• Pressure

  The pressure required for the correct operation of a cyclone varies according to the 
size of the cyclone and the application. It is important that an accurate pressure 
gauge be located on feed distributor or the feed pipe adjacent to the cyclone inlet, to 
provide a constant indication of the operating pressure.
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  The pressure reading should be - 

  -  Steady, indicating a constant feed. 
  -  Within the designed operating range, usually 50 to 150kPa depending on the   
   application.  

  A change in feed pressure will affect the classification performance and the water split 
of the cyclone. 

  Generally, the higher the pressure, the finer the separation and the lower the water 
split.

  The maximum safe operating pressure recommended is 250kPa. 

4.5 Cyclone Variables

 Cyclone variables are the various dimensional options available for each cyclone model 
and include - 

 • Inlet Diameter

  - The inlet section is rectangular in shape and is an integral part of the feed 
chamber liner. 

  - The area of the rectangular section is equivalent to the area of a circle, the diameter 
of which is referred to as the "equivalent inlet diameter" and denotes the inlet size. 

  - Some CAVEX models have a range of inlet diameters from which to select, 
according to the performance and capacity required. 

 • Vortex Finder Diameter

  - There area a wide range of diameters available for each cyclone model. The 
vortex finder size has the greatest effect on cyclone performance for any given 
cyclone size, viz. the smaller the vortex finder, the finer the classification and the 
lesser the capacity of the cyclone. 

 • Spigot Diameter

  - The spigot diameter is generally the most convenient variable to adjust or change 
and can be considered the "tuning" variable once a cyclone is installed. 

- The spigot diameter has greatest effect on the underflow density of the cyclone. In 
general, a decrease in spigot diameter will increase the underflow density and 
improve the efficiency of the classification. However, take care that the spigot 
diameter is not reduced to the extent that a "rope" condition prevails. Roping 
indicates that the spigot is overloaded and that the volume of solids reporting to 
the underflow is too high and a larger spigot is required. 
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INSTALLATION REQUIREMENTS

5.1 General

 The cyclone must be supported by the mounting plate, or mounting feet provided. No 
external loads should be applied to the cyclone. 

 The cyclone should be installed in a manner to ensure ready maintenance access, 
particularly to the spigot. 

WARNING - DMC cyclone body components are unsuitable for oxy-acetylene cutting 
or any form of welding.

 Cyclones are generally installed with their axis vertical.  Cyclones performance is 
affected when the cyclones are inclined greater than 45° from the vertical. For horizontal 
or inclined cyclones, a minimum angle of 10° - 15° depending on cone angle between the 
cyclone axis and horizontal is advised. To ensure the cyclone will self drain on shutdown 
a minimum angle of 5° is suggested.  

5.2 Feed Pump

 The majority of cyclones are fed via a centrifugal pump connected to a hopper or tank. 
Were the head height is sufficient the cyclones may be gravity fed. 

 The pump and the hopper must be designed to deliver a constant flow of slurry to the 
cyclone at the required pressure. Fluctuations in the cyclone feed will affect the cyclone's 
performance. 

 If valves are placed between the distributor and the cyclone, the valve should be fully 
open while the cyclone feed pump is operating.  This will prevent high pressures in the 
distributor arrangement. 

5.3 Cyclone Feed Pipe

 The cyclone feed pipe must be the same diameter as the cyclone inlet flange (or feed 
matching piece). The length of the feed pipe must be at least equal to 10 pipe diameters. It 
is not recommended to have any bends closer than 5 pipe diameters ahead of the cyclone. 

5.4 Isolation Valve

 The cyclone isolation valve should be a full bore type, such as a slurry knife gate valve 
(eg Warman AK valve), or pinch type valve, or a standard knife gate valve with 
polyurethane or ni-hard flow deflector cones. Valves should not be used to throttle the 
flow to the cyclone as the resulting turbulence will affect the efficient performance of the 
cyclone and rapidly wear the valves.   
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5.5 Pressure Gauge

 It is recommended to install a pressure gauge on the feed distributor or cyclone feed pipe, 
adjacent to the inlet (refer Section 4.4). The type most commonly selected is a 100mm 
diameter, stainless steel body, with a full deflection of 0-250kPa. A large diameter 
(50mm) diaphragm type gauge protector assembly is essential for the effective utilisation 
of the gauge. 

5.6 Overflow Pipework

 Overflow pipework must maintain the diameter of the cyclone overflow connection and 
contain only large radius bends to direct the flow downward. 

 Usually, the overflow pipe is short, discharging directly into a collection launder or tank 
at a level between the cyclone inlet and the spigot. If a longer overflow leg is required for 
the installation, a siphon breaker must be installed. 

 NOTE:  The overflow pipes should not be reduced in diameter or directed upward as this 
will create back pressure and thereby significantly affect the performance of the 
cyclone.

5.7 Underflow

 The cyclone underflow must discharge into an open launder or collection box. No 
restrictive pipework should be attached to the spigot. 

 Design of the underflow launder should allow easy visual observation of the spigot 
discharge spray so that the plant operator is not impeded in checking the underflow 
condition and detecting any blockages. Access to change the spigot liner should also be 
considered.

 The point of impact of the underflow spray on the walls of the launder is subject to high 
abrasive wear and should be protected by suitable material or the use of a Warman spigot 
spray guard or Cavguard to deflect the spray downward. 

5.8 Cyclone Cluster

 If more than two cyclones are required in parallel circuit, the cyclones should be installed 
in a radial configuration around a central feed distributor to ensure an even flow 
distribution to each cyclone. 

 Such configurations are referred to as clusters (cyclopacks, nests) and are usually 
integrated with common overflow and underflow launders. In-line manifolds can provide 
uneven distribution and are usually only considered for use on fine, very dilute slurries. 
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 Correct cluster design is an important element in the successful operation of multiple 
cyclone installations. Weir Minerals can engineer the cluster design for particular 
installation requirements. 

 Typically, clusters have four mounting points or feet attached to the overflow tank or 
underflow tank, upon which the total load of the cluster is distributed. 

WARNING:

 - No external loads should be applied to any part of the cluster, other than the lift 
points designated for installation purposes.

- Typically, all the wetted internal surfaces are lined with elastomers or other wear 
resistant material. Welding onto external steel work will damage internal linings.

5.9 Pre-commissioning Check List

 - Ensure that the pressure gauge or pressure sensor has been mounted (if applicable). 
 - Check that launders are free of refuse for any loose items. 
 - Check the operation of the isolation valves and ensure the correct valves are open for 

initial start-up, particularly if the feed pump has a variable speed drive. 

5.10 Storage Prior to Installation

 Weir Minerals cyclones are elastomer lined and require protection from prolonged periods 
(months) of exposure to direct sunlight while in storage. Similarly, the rubber lined cyclone 
cluster launders should always be protected from sunlight by means of tarpaulins or other 
protective coating. 

ST18 Luggage Point STP Sewage Treatment Plant - C1011-024 - Grit Dredger 1 OM Manual

Q-Pulse Id: MAN28 Active: 20/10/2014 Page 496 of 507



22

6. HYDROCYCLONE 
MAINTENANCE
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HYDROCYCLONE MAINTENANCE

6.1 General

 CAVEX cyclones are designed for heavy-duty industrial applications, particularly where 
high wear necessitates the regular checking and replacement of internal wear liners. 
Typically, site experience will determine the frequency with which particular cyclone 
components will require replacement. For example, it is normal for the spigot liner to wear 
out faster than the cone liners. 

 Similarly, in closed circuit grinding circuits, scats or tramp material can prematurely 
damage the feed chamber liner. 

Regular inspection of problem areas is the best solution

 Any unusual or excessive wear should be reported to your Weir Minerals representative for 
consultation on possible alternatives. 

6.2 Lifting, Assembly/Disassembly

 Generally cyclone components for cyclone models up to the 400CVX can be man handled, 
their light-weight DMC construction. At all times individuals should assess their capacity 
to lift components. Larger cyclone models contain some heavier components, requiring 
lifting assistance. 

 For inspection or replacement of particular liners, partial disassembly can be performed 
with the cyclone installed. To carry out a full inspection, or liner replacement, the 
cyclone should be taken to a convenient work area.

 Cyclones can be lifted by a soft-sling placed around the feed chamber and under the inlet 
duct, or by the eye-bolt, or lifting lug provided. 

 Assembly/disassembly is best undertaken with the cyclone suitably restrained upside 
down, sitting on its “head”. Each section can then be easily removed in turn, commencing 
with the spigot housing at the top. 

 The cyclones housings are secured by hexagonal head metric bolts of varying sizes, or 
quick release clamps (refer Components Diagram for sizes). Only tighten flange bolts 
sufficiently for components to be held firmly in place as indicated by the table of bolt 
torques below. 

 CAUTION: Flange bolts must not be over tightened, as this will cause the liners to 
distort and crack the DMC flanges, eg.  Do not use non- adjustable 
pneumatic type "rattle guns".  Do not cut corroded or over tightened 
bolts with a "gas-axe" as this will damage the DMC casing.
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Table of Bolt Torques recommended for DMC cyclone components for bolts used 
with washers under the head and nut: 

Bolt Size Recommended
Torque

Allowance on 
Torque

M10 10 Nm 2 Nm
M12 17 Nm 4 Nm
M16 42 Nm 10 Nm
M24 150 Nm 39 Nm

Table of bolt torques recommended for DMC cyclone components or bolts used 
WITHOUT  washers: 

Bolt Size Recommended
Torque

Allowance on 
Torque

M10 10 Nm 2 Nm
M12 14 Nm 4 Nm
M16 22 Nm 6 Nm
M24 97 Nm 24 Nm

6.3 Casing

 DMC requires little maintenance. Should minor damage be sustained, such as where a liner 
has worn through, the worn area can be filled with polyester based putty or filler. 

 Since DMC components are much less expensive than steel, repair is generally 
unwarranted. Structurally damaged components should be replaced. 

6.4 Liners

 Each of the casing segments has a corresponding moulded elastomer liner, commonly 
natural rubber, which fits snugly into its casing housing. 

 Liners can be easily inspected by unbolting and removing the casing segments. 

 CAVEX cyclone liners do not require any adhesives or special tools for replacement. All 
components are part numbered and their position in the cyclone is readily identifiable on 
the components diagram for the cyclone. 

 When replacing the liners, a liberal quantity of hand cleaner cream applied to matching 
face will assist.

 WARNING: 1. DO NOT USE SHARP EDGE TOOLS OR IMPLEMENTS. 
    2. DO NOT USE GREASE OR OIL.
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6.5 Vortex Finder

 The vortex finder can initially be inspected by removing the overflow pipe. Full inspection 
requires the vortex finder to be pulled out from the cyclone cover. Usually the vortex finder 
is a tight fit such that it may be easier to also remove the cover housing the vortex finder. 

6.6 Spigot

 The spigot liner is prone to the highest wear and this should be checked regularly. A gauge 
of the correct dimension can be inserted in the spigot liner or the spigot liner can be easily 
removed by unfastening the spigot holder. 

 To a large extent, the underflow density is controlled by the spigot liners internal diameter. 
Excessive wear will cause a lowering of the underflow density (refer to Section 4.5; Spigot 
Diameter). 

6.7 Cyclone Cluster

 Routine maintenance on cyclone clusters is minimal. A six monthly inspection and repair 
of damaged paint work and any protective lining is recommended. Welding onto the 
external surface of cluster steelwork will damage any internal linings. Repair to cluster 
linings will depend on the type of material and should be carried out by experienced 
lining applicators. Also check the condition of the cyclone isolation valves, particularly if 
deflector cones are fitted.(Refer cyclone maintenance schedule p27)
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6.8 Trouble Shooting

 IMPORTANT: SHUT OFF FEED TO CYCLONE BEFORE CARRYING 
OUT WORK ON THIS EQUIPMENT. 

SITE SAFTEY PROCEDURES TAKE PRIORITY

SYMPTOM REASON REMEDY
Spigot not discharging 
correctly

Spigot blocked,
eg foreign material 

Cyclone inlet blocked 

Liner has become loose and 
collapsed

Insufficient Feed. 

Remove spigot and clear. 

Dismantle feed matching 
piece and clear. 

Remove liner and replace 
(or reseat) 

Shut off cyclones. 

High density or 'rope' 
discharge

Feed density too high 

Spigot too small 

Reduce feed density by 
adding water at sump. 

Replace spigot with larger 
size.

Low density spigot 
discharge

Feed density too low. 

Spigot too large. 

Reduce water addition at 
sump. 

Replace spigot with 
smaller size. 

Overflow discharge 
intermittent 

Vortex finder collapse (lost 
rigidity)

Insufficient Feed. 

Cyclone inlet blocked 

Liner has become loose and 
collapsed

Vortex finder blocked 

Replace vortex finder. 

Shut off cyclones or add 
more feed volume. 

Dismantle feed matching 
piece and clear 

Remove liner and replace 
(or reseat) 

Remove and clean 

Pressure gauge reading 
fluctuating severely - 
'surging'. 

Cyclone feed pump running with 
insufficient feed. 

Shut off cyclones or add 
more make-up water at 
sump. 
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SUGGESTED CYCLONE MAINTENANCE SCHEDULE 
Task Initial Inspection Frequency 

Inspect cyclone and overflow 
pipe for leaks 

Daily - shift start Daily - shift start 

Check cyclone underflow and 
overflow for blockages 

Daily - shift start Daily - shift start 

Inspect correct fitting of clamp 
rings

Daily - shift start Daily - shift start 

Inspect for loose missing 
fasteners

Daily - shift start Daily - shift start 

Inspect overflow pipe for wear 
(internal)

Week 4 , 8, 12 Schedule to suit 

Inspect Vortex Finder internal 
diameter 

Week 4 , 8, 12 Schedule to suit 

Inspect Cover Liner for wear Week 4 , 8, 12 Schedule to suit 
Inspect Feed Chamber Liner for 
wear

Week 4 , 8, 12 Schedule to suit 

Inspect Cone Liners for wear Week 4 , 8, 12 Schedule to suit 
Inspect Spigot liner internal 
diameter 

Week 4 , 8, 12 Schedule to suit 

Inspect casings for wear damage Week 4 , 8, 12 Schedule to suit 

DISTRIBUTOR AND LAUNDERS 

Task Initial Inspection Frequency 
Inspect for loose missing 
fasteners

Daily - shift start Daily - shift start 

Inspect distributor (internal) for 
wear

Week 4, 12, 20 Schedule to suit 

Inspect overflow launder lining 
for wear 

Week 4, 12, 20 Schedule to suit 

Inspect Underflow Launder lining 
for wear 

Week 4, 12, 20 Schedule to suit 

Inspect valves for serviceability Week 4 , 8, 12 Schedule to suit 

INITAL INSPECTION 
‘Initial Inspection’ times are a suggested time frame only to assist in establishing the 
maintenance ‘Frequency’ and can/should be adjusted to suit characteristics of the slurry being 
processed.

FREQUENCY
‘Frequency’ will depend on the findings on initial Inspections and coordinated with site 
maintenance programs to minimise down time. 
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7. RECOMMENDED 
CYCLONE

SPARES
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400CVX10

WEIR MINERALS LTD.

RECOMMENDED CAVEX SPARES.

CAVEX CYCLONE MODEL No. 400CVX10

EFFECTIVE 1-Jan-11 RUNDATE: 3-Feb-12
SUPERSEDES 0-Jan-00 11:02:52 AM

   QUANTITIES ARE MINIMUM FOR ONE (1) DUTY CYCLONE FOR A 24 MONTH PERIOD.

     OPERATING / WEARING SPARES. $ AUSTRALIA.

No. PER QTY. PART ITEM  UNIT
CYCLONE. RECM. NUMBER. DESCRIPTION. PRICE.

1 3 15080CVX140U03 **   X VORTEX FINDER (POLYURETHANE)
OR 2 15080CVX140A12 **   X VORTEX FINDER (CHROME ALLOY)
1 2 15018CVXR55       X FEED CHAMBER COVER LINER
1 2 15035CVX111R55 **   X FEED CHAMBER LINER
1 2 15004C-10R55 CONE LINER 15-10
1 2 10004C-10R55 CONE LINER 10-10
1 2 15064CVX110R55 **   X SPIGOT LINER - 110mm (RUBBER)
1 2 15064CVX110Z14 **   X SPIGOT LINER - 110mm (CERAMIC)

NOTES : **    PART NUMBER FOR LARGEST FITTING SHOWN, REPLACE WITH SIZE REQUIRED AS BELOW.
X     PARTS REQUIRED TO CONVERT 15CE10 OR 15CS10 TO CAVEX 400CVX10 (SEE BELOW ALSO)

FEED CHAMBER LINER SIZES AVAILABLE, mm.dia. 94, 111,
(15035CVX***R55)

VORTEX FINDER SIZES, mm. dia. 100, 110, 120, 130, 140, 150,
(15080CVX***U03 OR 15080CVX***A05)

SPIGOT SIZES AVAILABLE, (RUBBER) mm.dia. 60, 70, 80, 90, 100, 110, 
(15064CVX***R55)

SPIGOT SIZES AVAILABLE, (CERAMIC) mm.dia. 60, 70, 80, 90, 100, 110, 
(15064CVX***Z14)

  FEED FLANGES AVAILABLE: A1 = ANSI #150 (150mm).....B3 = TABLE "D" (150mm)

     CAPITAL / INSURANCE SPARES.

No. PER QTY. PART ITEM  UNIT
CYCLONE. RECM. NUMBER. DESCRIPTION. PRICE.

1 15032CVXP09 X FEED CHAMBER 
1 15017CVXP09 X FEED CHAMBER COVER
1 PER 15015C-10P09  CONE 15-10
1 FIVE 10015C-10P09  CONE 10-10
1 UNITS 15074CVXY14 X SPRAY GUARD LINER (CERAMIC)
1 15111CVXP09 X FIXED SPIGOT HOUSING
1 15029CVXB3U38 X FEED FLANGE (TABLE D)

OR 15029CVXA1U38 X FEED FLANGE (ANSI#150)
1 15051CVXAP62 X "STANDARD" HDPE OVERFLOW PIPE 
1 10072C265C23  QUICK RELEASE CLAMP (CONE TO SPIGOT)

   ALL PRICES FOT EX WORKS CAPITAL CITY AND EXCLUSIVE OF GST.

   WEIR MINERALS AUSTRALIA LTD GENERAL CONDITIONS OF SALE SHALL APPLY.

2012 Spare Pricing.xls 400CVX10 3/02/2012
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SECTION 2 

Isogate WS Knife Gate Isolation Valve - Operation 
& Maintenance Manual 
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SECTION 3 
DRAWINGS

DRAWING LIST
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