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SET POINTS FOR CASWELL ST. 
The operation levels are to be amended post October 2000 on completion of the Wembley Park main. 
The set points will be as follows: 
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Maximum rising main flow rate = 9001/sec. 
Maximum speed/pump, 2 pumps running = 50 Hz = 900I/sec. 

Minimum speed = 26Hz = 1001/sec through rising main. 

2.050 m 
2.778 m 

Probable slab level on wet well room. 
Surveyed level @ gutter on corner. 

2.050 m Probe Suspension Level 

11.000 m Probe length 

10.000 100.0% 1.050 m Probe upper range 20mA 

0.000 00.00% -8.950 m Probe lower range 4 mA 

1.506 m Surcharge @ Wembley Park 0/F 17 

0.725 m Surcharge @ Stones Corner 

9.650 96.5% 0.700 m Wet Well "A" AR! 2 year TWL 

9.600 96.0% 0.650 m Start lag pump 
At the same speed as the lead pump. 

9.550 95.5% 0.600 m The PID output will have reached 100% ie the lead pump is 
running at 50hZ. 

9.250 92.5% 0.300 m Start lead pump at minimum speed. 
PID control is enabled after a delay of 45 sec. This enables the 
flow to stabilise and acts as an anti-integral wind-up function. 
Once activated this remains in activation until the pump stops. 

8.650 86.5% -0.300 m Set Point 

8.600 86.0% -0.350 m Stop lag pump 

8.550 85.5% -0.400 m Stop lead pump (BWL) 

6.265 62.7% -2.685 m Inflow level from Wembley Park Sewer Overflow Manhole 
(Station Outlet) 

6.247 62.5% -2.703 m Inflow level from Woolloongabba Sewer Overflow Manhole 
(Station Outlet) 

6.200 62.0% -2.750 m Pump under capacity open valve 

5.900 59.0% -3.050 m Warning high level alarm wet well 13" 

5.800 58.0% -3.150 m Close valve 

0.000 0.0% -8.950 m Length of probe 
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Brisbane Water 
Caswell Street Sewage Pumping Station Version 2.4 - 21 August 2000 

1 OVERVIEW 

The Caswell Street Pump Station Upgrade included replacement of the old pumps with 
Three 210 kW Flygt pumps, new electric's and MCC, and the installation of a Remote 
Terminal Unit (RTU) to send information and alarms via telemetry to the Telemetry Control Room. 

A Programmable Logic Controller performs the automatic pump operation at Caswell Street with selector switches 
on the MCC to allow for manual pump operation if required. 

A new rising main from Caswell Street to the Kingsbury Street interconnection was also installed together with a 

new valve pit located at the Caswell Street Pump Station which allows sewage to be directed to either the old rising 
main or the new rising main. 

2 DESCRIPTION OF OPERATION 

2.1 DESIGN CRITERIA 
Pumps Installed 3 

Maximum Flow 1000 Vs 

Minimum Flow 340 Us 

Maximum Number of Pumps Operating 2 

2.2 PROCESS DESCRIPTION 
The Caswell Street Pump Station consists of a wet well to provide surge capacity for the sewage inflow and a dry 
well housing three sewage pumps and a dry well sump pump. 

The three variable speed sewage pumps discharge into a common header in the dry well, which connects to the 
rising mains via a valve pit. 

The three new pumps installed at Caswell Street are all variable speed, and have start and stop ramping to prevent 
water hammer. 

Under normal inflow conditions to the pump station, one pump will operate intermittently. Each pump has a 
minimum flow limit to ensure that a minimum scour velocity is maintained in the rising main. 

Under high inflow conditions to the pump station, a second pump will start, and the two pumps will then operate 
until the Wet Well Level (WWL) is reduced. 

During normal operation under automatic control the pump speed is adjusted based on the wet well level. As the wet 
well level rises the pump speed will increase (and call up a second pump if necessary), and as the level falls the 
pump speed will decrease. When the inflow to the pump station is less than the pump minimum flow limit, the wet 
well level will decrease to the Bottom Water Level (BWL) and stop the pump. 
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2.3 CONTROL PHILOSOPHY 

2.3.1 System Control 

Control of the system is from the Pump Station Motor Control Centre (MCC) mounted on the ground floor. The 
MCC doors contain drive stop/start control pushbuttons and indicating lights, mode selector switches and speed 
setting potentiometers for the pumps. A GE-FANUC PLC mounted within the MCC performs drive start/stop 
functions, mode determination, drive sequencing and control loop functions. 

The general function of the control system is to control the sewage pumping rate to match the inflow rate where 
practicable based on wet well level, in order to keep the wet well level within an acceptable operating range. 

The control system is effective only when the control mode selector switches for the sewage pumps (PPI, PP2, PP3) 
mounted on the respective MCC door are in AUTO mode. When they are in manual mode, the speeds of the pumps 
can be controlled directly using the potentiometers provided, but they will not maintain preset flowrates and 
starting/stopping will not be dependent on wet well level. 

2.3.2 Pump Duty Rotation 

The pumps are assigned specific temporary duties by the PLC. These duties are termed the "Lead" pump, the "Lag" 
pump and the "stand-by" pump. 

The Lead pump is the operating pump and the Lag pump is started to assist the Lead pump if the Lead pump is 
operating at its maximum flow and the wet well level continues to rise. The Stand-by pump is used to assume the 
duty of either Lead or Lag pump in the advent of a failure. 

The duty allocation of the pumps will rotate whenever any of the following occurs: 

The Lead pump stops due to pumping down of the wet well 

The Lead pump has run continually for 24 hours 

The Switchboard Alarm Accept and Spare (rotate) pushbuttons have been pressed simultaneously 

The PLC has recovered from a power loss 

The Duty Rotation of the three pumps has the following sequence: 
Duty Lag Stand-by 
PP1 PP2 PP3 
PP2 PP3 PP1 
PP3 PP1 PP2 
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2.3.3 Pump Operation 
Refer to Operating Philosophy heading : 3 

2.3.4 Stand-by Pump 

The stand-by pump will start if either the lead or lag pump fails to start when required or the lead or lag pump fails 
when operating. The stand-by pump performs the duty of the pump that has failed. 

G: \CNPMSS \Officer Directory\CMBW\CaswellSt\FunCas24.doc Page 8 21/08/00 

Caswell Street East Brisbane SPS SP011 OM and Functional Specificaton OM Manual

Q-Pulse Id TMS734 Active 29/01/2014 Page 15 of 119



 

Brisbane Water 
Caswell Street Sewage Pumping Station Version 2.4 - 21 August 2000 

2.3.5 Control Loops 

The PLC based control system consists of a Level (Demand Flow) Controller a Total Flow Controller and three 
Individual Flow Controllers (one for each pump). 

2.3.5.1 Level (Demand Flow) Controller 

This Controller uses proportional control only, to output a required "demand" flow based on the wet well level. As 
the wet well level rises the controller will output a higher demand flow, and as the wet well level falls, the demand 
flow will decrease proportionally. The Level (Demand Flow) Controller output is cascaded as the set point to the 
Total Flow Controller. 

2.3.5.2 Total Flow Controller 

The Total Flow Controller compares the actual totalised flow of the pumps, to the set point (which is the cascaded 
Level (Demand Flow) Controller output).The Total Flow Controller is cascaded as the set point to the three pump 
flow controllers. 

2.3.5.3 Individual Pump Flow Controllers 

Each pump has an Individual Flow Controller, which compares, the flow being delivered by the pump, to the 
cascaded setpoint from the Total Flow Controller. The output from each Individual Flow Controller is input to the 
variable speed drive of each pump to vary the pump speed, and hence flow. 

2.4 COMPARTMENTALISATION (AUTO VALVE OPERATION) 

2.4.1 Background 
The objective of the Caswell St. Pump Station compartmentalisation is to lower the wet weather surcharge level at 
the outlet of the Wembley Park Sewer and help to reduce the frequency and severity of sewer overflows in 
Wembley Park. 
This project forms a part of Stage 2 works of the Augmentation of Norman Creek Sewers 
( Wembley Park) Works to Abate the Impact of Wet Weather Overflows. 

Camp Hill and Coorparoo suburbs including Wembley Park experience some of the most sensitive overflows 
within the Norman Creek sewer catchment. In addition to the high inflow infiltration rates in the sewer system due 
to the age and condition of sewers, and backup due to the under capacity of the S I main sewer, the poor wet 
weather performance of Branch Sewer No 3 is compounded by additional limitations created by high peak sewer 
levels at Caswell St pump station. 
A contract was let in 1993 to ADS Environmental Services to gauge and model the sewers in the Norman Creek 
catchment . The wet weather surcharge levels recorded by the gauges around Caswell St pump station showed that 
the catchment wet weather flows were much greater than the capacity of the pumps and the pump station wet 
well surcharged even in small rain events. The levels in the sewer system in the pump station vicinity were 
controlled by the overflow thresholds of existing overflows upstream of the pump station. Subsequent sewer 
modelling by GH & D confirmed these findings. 

The outlet of the Wembley Park sewer at Caswell Street is drowned by 3.5 metres above the obvert of the pipe 
during significant rain resulting in severe back up in the sewer and aggravating overflows in Wembley Park. 

Dynamic modelling of the catchment No 3 system has indicated that lowering the levels at the outlet of the 
Wembley Park sewer to the obvert of the pipe by pumping at 4001/s will significantly reduce overflows in 
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Wembley Park at Overflow No 17 for rain fall up to a frequency of one year Annual Recurrence Interval ( ARI) 
event. 

Caswell St Pump Station was upgraded in 1993 to a maximum capacity of 10001/s with two pumps operating. 
Three identical submersible type pumps with a maximum capacity of 5001 /s at 28m head each were installed with 
variable speed drives and a capability to operate a single pump at 335 Us during dry weather. A 900 mm MSCL 
rising main was also constructed to replace the old 600 mm diameter main. 

The feasibility report on Augmentation of Norman Creek Sewers ( Wembley Park) has identified the 
Compartmentalisation of the Caswell Street pump station and utilising one pump ( up to approximately 50 % of 
the station capacity) for Wembley Park catchment as forming a part of Stage 2 of the Overflow Abatement 
Works. 

2.4.1.1 Function of The Facility 

The proposed modifications to the Wembley Park sewer near Caswell Street pump station and the 
Compartmentalisation of the Pump station will enable isolation of the Wembley Park sewer from the Norman Creek 
Main sewer during wet weather events and will enable one of the operating pumps to be utilised for transferring 
flows from the Wembley Park catchment into the Norman Creek Interceptor Sewer, when the pump station is not 
affected by power failure. 

2.4.1.2 Project scope 

Caswell St Pump station compartmentalisation Project comprises the design and construction of the following 
components and any other minor works required for completion of the project. 

Construction of a 70m section of sewer at Stanley St / Caswell St junction from Wembley Park sewer to 
diversion manhole K D 

Installation of a non return valve ( tideflex valve ) on the Wembley Park sewer in a new manhole . 

Modifications to the wet well at Caswell St. pump station including installation of a electrically actuated 
knifegate valve. 
Installation of additional level detection equipment at the pump station 
Reprogramming of the Pump Control equipment. 

2.4.1.3 Description of the Facilities 

The existing sewer system and the configuration showing the entry of the main sewers into the pump station are 
shown on Figure 1. As part of the 1993 upgrading of Caswell St pump station, three new submersible type Flygt 
Pumps with a capacity of 5001 /s at 28 m head were installed in the dry well with variable speed drives. At 
maximum load two pumps are to operate with the third pump as a standby. 
The works will involve the following:Caswell St. pump station will be compartmentalised by dividing the wet well 
into two sections an upstream well and downstream well. Existing Pump No 1 and 2 will draw from upstream wet 
well and pump No 3 will draw from downstream wet well. 

Wet weather flows from the upstream sewers will enter the Caswell st upstream wet well from the upstream 
diversion manhole via the upstream 900 dia inlet pipe as is presently installed. 

Wet weather flows from Wembley Park sewer will enter the downstream well via the new connecting sewer to the 
new downstream diversion manhole and through the 600 dia inlet pipe. 

To compartmentalise the wet well, the existing opening on the central partition wall near the bottom of wet well 
will need to be closed and the wall raised up to the soffit of the floor above wet well at elevation +2.05m AHD to 
prevent spills from upstream wet well. 
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Though the wet well is to be compartmentalised, an interconnection will be provided between the two wells with a 

valve control. A knife gate valve is to be installed to provide interconnection between the two wet wells. The valve 
is to be incorporated with the closure arrangement at the existing lower opening of the partition wall. The knife gate 
valve is to be electrically activated and will incorporate an actuator, extension spindles/ brackets and pedestal at 
floor level + 2.05m AHD. 

Additional level detection equipment for the downstream well and knife gate valve is provided. 

Reprogramming of PLCs, RTU at the pump station and data base at the Newstead Control. 

2.4.1.4 Works in Caswell St pump station wet well 

The central partition wall in the wet well is to be raised to the soffit of the existing slab level at +2.05m AHD and 
the opening on the wall near the bottom of the well is to be closed. 

2.4.1.5 Knife gate Valve 

The proposed knife gate valve shall be installed at the opening for interconnection of the wet wells and shall 
incorporate extension spindles up to the floor at elevation + 2.05 m AHD, pedestal at floor level and an electrical 
actuator with manual override. The valve shall be controlled by levels in wet wells as described under the operating 
philosophy. 

3 OPERATING PHILOSOPHY 

3.1 KNIFE GATE POSITION 
The two wells will remain connected via the knife gate valve with the valve in the open position normally. 
The pump station will operate as one station for dry weather pumping and for wet weather events of small 
magnitudes. This is where inflows are less than the capacity of the pumps and no surcharge would occur in the wet` 
wells. The valve will not be allowed to close unless pump 3 is available and if closed and pump 3 fails the valve 
shall open immediately. 

3.2 WET WELLS "A" AND "B" 
The wet wells are designated Wet Well "A" and Wet Well "B". 
Wet Well "A" receives the sewage from the Woolloongabba Sewer and incorporates 2 pumps, pumps No. 1 & 2. 
Wet Well "B" receives sewage from the Wembley Park Sewer, but only in the event of wet weather where the level 
in the sewer allows the sewage to flow through the new diversion manhole into Wet Well "B". Wet Well "B" 
incorporates 1 pump only, pump No.3 . 

3.3 PUMP STATION CONTROL 

3.3.1 Knife Gate Valve 
Under normal conditions the pump station operates as a 3 pump VFD control Sewage Pumping Station. The 
dividing knife gate valve is fully open. 

When the level in the wet well rises to Start Duty Pump level the Duty Pump Pumps 1, 2 or 3 will start.. 
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3.3.2 Auto Mode 
The pumps shall be controlled such that when the pump station is in auto mode the pump station output flow rate 
shall not exceed Maximum Rising Main Flow Rate. This is achieved by limiting the maximum operating frequency 
of the pumps to 50Hz (actual value to be determined at commissioning) when two pumps are operational in other 
than Total Flow Control and limited by the Total Flow Controller under normal operating conditions. When 
"Maximum Rising Main Flow Rate" is achieved an urgent alarm shall be generated at the Newstead SCADA 
system. 

Control of the pump station will be based on the current state of the wet well level with the pumps operating on a 

lead/lag configuration. Under normal conditions, with the wet well rising and the wet well level and flow signals 
valid, the site will pump in a combination of level and flow control affected by a Proportional/Integral/Derivative 
(P.I.D) Controller that will reside in the PLC. 
In the event of a failure of a wet well level probe, all associated pumps will immediately stop. 

While the isolating valve is opened the station shall be controlled by the Wet Well "A" probe. 

The delivery shall be down the 900 mm main only the 600mm main is to be isolated. 
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3.3.2.1 Set Points 

The operation levels are to be amended post October 2000 on completion of the Wembley Park main. 
The set points will be as follows: 
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Maximum Rising Main Flow Rate = 900 1/sec. 
Maximum Speed/Pump, 2 pumps running = 46Hz = 9001/s 

Minimum Speed = 26 Hz = 1001/sec through rising main. 

2.050 m 
2.778 m 

Probable Slab Level on wet well room. 
Surveyed level @ gutter on corner. 

2.050 m Probe suspension level 

11.000 m Probe Length 

10.000 100% 1.050 m Probe upper range 20mA 

0.000 0.00% -8.950 m Probe lower range 4 mA 

1.506 m Surcharge @ Wembley park 0/F 17 

0.725 m Surcharge @ Stones Corner 

9.650 96.5% 0.700 m Wet Well "A" ART 2 year TWL 

9.600 96.0 0.650 m Start lag pump. 
At the same speed as the lead pump.. 

9.550 95.5 0.600 m The PID output will have reached 100 % ie the lead pump is 
running at 50Hz. 

9.250 92.5 0.300 m Start lead pump at minimum speed. 
PID control is enabled after a delay of 45 sec. This enables the 
flow to stabilise and acts as an anti -integral wind-up function. 
Once activated this remains in activation until the pump stops 

8.650 86.5 -0.300 m Set Point. 

8.600 86.0 -0.350 m Stop Lag Pump 
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8.550 85.5 -0.400 m Stop lead pump (BWL) 

6.265 62.7 -2.685 m Inflow level from Wembley Park Sewer Overflow Manhole 
(Station Outlet) 

6.247 62.5 -2.703 m Inflow level from Woolloongabba Sewer Overflow Manhole 
(Station Outlet) 

6.200 62% -2.750 m Pump Under Capacity Open Valve 

5.900 59% -3.050 m Warning High Level Alarm Wet Well "B" 

5.800 58% -3.150 m Close Valve 

0.000 0.0% -8.950 m Length of Probe 

The lead pump will be requested to start at "minimum speed" (this speed will be a set constant and will be used in 
all Auto PLC controlled conditions as the pump minimum speed.) when the wet well level exceeds the "start lead 
pump level". 
The pump will continue to run at "minimum speed" until a delay period expires to allow for stabilisation. The set 
point shall be the PID control level. 

A wet well level PID control loop shall cascade to a flow PID control loop where the output of the level loop 
controller shall be the set-point for the flow loop controller. 
Pump speed shall be capable of varying from minimum speed to a maximum speed. 
The modulating PID control will continue until the "stop lead pump level" is reached. 

Should the level rise to the "Start lag pump" set point the lag pump shall start. The flow controller shall then control 
both pumps at the same speed determined by the calculated PID speed. 
Both pumps will continue to run until the wet well level drops to the "Stop Lag Pump" level Set point for a time 
period (initially set to 30 seconds). At this point the lag pump will stop. The lead pump will continue to run as 
described above. 

3.4 WET WEATHER EVENT 
Should the level in the wet well continue to rise to the "Close Valve" level the isolating valve will close. 
On fully closing the station shall operate as 2 separate stations . Station "A" and Station "B". 
Each will be controlled from its associated wet well probe. 
Only 1 pump is to be allowed to operate per station while the valve is fully closed. If pumps 1 & 2 are operating at 
valve closure the lag pump is to be shut down. Should Station "A" duty pump fail the lag pump shall become the 
duty pump. Should both pumps fail the valve is to remain closed unless the level reaches "Pump Under Capacity 
Open Valve". Pump 3 shall be the duty pump for Station "B". 

Two separate PID controls each as per above in Auto Mode are to perform calculations and control for each station. 
Should the levels in the 2 wells differ dramatically and subsequent differing NPSH`s, it is envisaged that: 

In "Flow Control" the individual flow meters are used to control the pumps, therefor the speed of the pump will 
compensate for any hydraulic changes in the system. 

If 1 or more flow meters fail and the operation reverts to level control the minimum speed shall be determined by the 
maximum calculated output speed of both PID controllers, if > than Minimum Speed above. The integral value of 
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the PID and the error shall wind up the output to control the level. The common rising main calculated "Maximum 
Rising Main Flow Rate" shall remain as the maximum flow restriction. 
Site tests will determine the "Maximum Speed" for each pump while 2 pumps are running . This shall be used 
should the station be required to run in level control. 

Wet weather control shall continue and the isolating valve remain closed until the level in Wet Well "B" <= "Stop 
Lead Pump" of Wet Well "B". 

If the level in Wet Well "B" rises to "Pump Under Capacity Open Valve" the assumption is that the pump in Station 
"B" is under capacity and requires the assistance of the pump in Wet Well "A". Once activated the station shall 
revert to normal dry weather control and latch until the level is lowered to < "Stop Lag Pump". 

3.5 SURCHARGE IMMINENT CONDITION 

3.5.1 Surcharge imminent electrode (Not Installed) 
(Allowance in PLC to be made for future works) 
On activation of the surcharge imminent electrode 
the lead pump will start, a surcharge imminent alarm shall immediately be sent to the operator (future). This 
function while active shall override the wet well control. 
The lead pump will operate at 100% speed until the surcharge imminent electrode goes inactive and has been 
inactive for a time period (initially set to 3 minutes). 

3.5.2 PLC Calculated Surcharge Imminent Alarm (Future) 
Should the wet well level exceed a PLC calculated Surcharge Imminent parameter an alarm shall be raised 
immediately to the operator 

3.6 AUTO MODE FLOW METER FAILURE 
In the event of a failure of a flowmeter, an alarm (future)shall be generated at the operators SCADA system. An 
additional level only PID loop controller shall become the speed control output for the VFD's bypassing the flow 
loop. 
Control shall remain as above. 

3.7 TIDEFLEX VALVE 
The proposed tideflex valve shall be located in a new manhole on the Wembley Park sewer at a suitable location 
downstream of manhole 2/1022. The stiffness of the valve shall be such as to allow the dry weather flows with 
minimum head loss. The valve shall be capable of resisting a back pressure of 10m. 

4 PLANT OPERATION AND CONTROLS 
4.1 CONTROL MODES: AUTOMATIC /MANUAL /EMERGENCY 

MANUAL 
There are three modes of operation for each sewage pump drive: 

Automatic 
Manual 
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Emergency Manual 

4.1.1 Automatic 
In automatic mode the PLC will close or open the contactor as required by the wet well level, provided the 
auto/manual switch is in "automatic". 
Speed control is via the PLC. 
In both automatic and manual mode, the PLC provides protection features to stop the drive when required, eg. Low 
flow for pumps. 

4.1.2 Manual 
In normal manual mode the emergency mode selector is in the "normal" position and the 
Auto/manual switch in the "manual" mode. In this mode the PLC receives a start pulse 
When the start pushbutton is pressed and will close the contactor provided: 

All control devices will permit a pump start 
Auto/manual switch for the drive is in the manual position 

Speed control is via the manual MCC panel-mounted potentiometer. 

4.1.3 Emergency Manual 
The emergency manual mode is for use by electricians only under extreme circumstances. When running in 
emergency manual mode, the PLC is not operational and there is no equipment protection other than thermal 
overload for the motor. In this mode the emergency mode selector must be in the "emergency" position and the 
auto/manual switch in the "manual" position The PLC output is by passed when "emergency" is selected. The drive 
will run when the START pushbutton is pressed, which activates a self latching circuit for the drive contactor. The 
emergency mode selector switch is mounted within the MCC module to restrict access. 

Speed control is via the manual MCC panel-mounted potentiometer. 

4.2 START UP 

4.2.1 Automatic 
When the mode selector switch is set to Auto, the lead pump will automatically start when the wet well level reaches 
"Start Lead Pump" 

If the level continues to rise to "Start Lag Pump" this will then initiate an automatic start of the lag pump. 

4.2.2 Manual 
When a pump mode selector switch is set to Man., pressing the START pushbutton can manually start the pump. 

NOTE: 
When a pump is set to MAN and started, it is possible to pump the wet well level down to a level where the pump 
will aerate and lose its prime. If the potentiometer speed control is not set to a high enough value, it is possible for a 

low flow trip to occur due to the pump not delivering sufficient flow. If such a situation arises, reset the alarm and 
start the pump again at a higher speed control setting. 
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4.2.2.1 Manual Start: 

Set START MODE. SELECTOR to MAN 
Set potentiometer SPEED CONTROL to 70% 
Press MANUAL START 

Once started in Manual, the pump speed can be adjusted via the potentiometer SPEED 
CONTROL. 

4.2.2.2 Emergency Manual 

The Emergency Manual mode is only to be used by electricians and is only intended for short-term opertion of a 
pump. 

Emergency Manual Start: 
Set START MODE SELECTOR to MAN 
Open MCC door and set EMERGENCY SELECTOR to EMERGENCY 
Set potentiometer SPEED CONTROL to 70% 

. Press MANUAL START 
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4.3 ALARMS/INTERLOCKS 

4.3.1 Sewage Pump Control Panels 

Each sewage pump has the following alarm lamps located on the respective MCC control panel. 

Bearing Over-temperature - Activated from a thermistor on the bottom bearing of the motor/pump 
Interlocks: Trips out operating pump 

Motor Over-temperature - Activated from a RTD within the pump motor. 
Interlocks: Trips out operating pump 

Water In Motor Oil - Activated from a sensor within the oil reservoir 
Interlocks: Trips out operating pump. 

The above alarms are supplied as part of the Flygt pump protection system. 
Pump Protection Trip - If any of the above three alarms is activated, the Pump Protection Trip alarm will become 
activated. 

VF Drive. Fault - This is a group fault which is a general alarm and is initiated from the Fuji VSD. Fault codes are 
displayed on the VSD keypad, and reference should be made to the Fuji VSD manual for details of specific faults. 
Interlocks: Trips out operating pump. 

Reflux Failed to open - Activated if a pump is started and the reflux valve swing 
Arm fails to move away from the proximity switch or if the swing arm returns to the rest position at the proximity 
switch when the pump is operating 
Interlocks: Trips out operating pump. 

Reflux Failed to Close - Activated if the reflux valve swing arm fails to return to its rest position at the proximity 
switch when a pump has been stopped. Interlocks> Trips out operating pump. 

NOTE: 
Each sewage pump control panel has a READY TO RUN IN AUTO lamp, which will not be lit if requirements are 
not met, and the mode selector switch is not set to Auto. 

4.3.2 LC Control Panel 

The PLC control panel on the MCC contains four alarms. 

Wet Well Level HI HI - Activated when the wet well level reaches Warning High Level Alarm Wet Well 
"8". Interlocks: none. 

Sump HI HI Level - Activated from a multitrode level sensor located in the dry well sumps 
Interlocks: Trips out operating pump(s) and inhibits starts of other pumps. 

Power Failure Bus I - Activated by a power failure on Bus I 

Power Failure Bus 2 - Activated by a power failure on Bus 2 
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4.3.3 Sump Pump Control Panel 

The dry well sump pump controls are on the back panel of the MCC and includes on alarm lamp: 

Motor Overload Fault - Activated in the advent of a thermal overload 
Interlocks: Trips dry well sump pump. 

4.4 SHUTDOWN 

4.4.1 Automatic 
When the mode selector switch is set to Auto. the lag pump will automatically shut down when the wet well 
decreases to "Stop Lag Pump" and the lead pump will shut down when the wet well level reaches "Stop Lead 
Pump". 

4.4.2 Manual 
To stop a pump operating in Manual, the SPEED CONTROL should be slowly turned back to zero prior to pressing 
the STOP push button. This procedure will ramp down the pump speed to avoid water hammer and sudden closure 
of the reflux valve. 

4.4.2.1 Manual Stop: 

Turn SPEED CONTROL slowly to 0%. 
Press STOP. 

4.4.2.2 Emergency Manual 

The stop procedure for Emergency Manual is the same as for Manual: 
Emergency Manual Stop: 

Turn SPEED CONTROL slowly to 0%. 

4.5 DRY WELL SUMP PUMP 

The dry well sump pump operates from high and low level signals from a multitrode electrode located in the dry 
well sump. 

An Auto/Man selector switch is located on the MCC panel. 

4.5.1 Automatic Mode 

When set to Auto, the dry well sump pump will automatically start when a HI level is detected by a multitrode 
electrode located in the dry well. When a low level is detected, the sump pump will automatically stop. 
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4.5.2 Manual Mode 

When set to Man. the Pump will continue to start and stop based on high and low levels 
Detected by the multitrode. 

If the MANUAL START push button is pressed when in Manual mode, the sump pump 
Will start and continue to run until: 
The EMERGENCY STOP push button is pressed 
Or 
The Auto/Man. switch is set to Auto and the dry well sump is at the low level. 
The Sump Pump electrics are all hard wired. The PLC's only function with respect to the Sump Pump is to check for 
a Dry Well Sump alarm from the multitrode electrode, which the PLC then outputs to the RTU. 

4.6 ELECTRICAL ISOLATION 

4.6.1 Sewage Pumps 
Electrical isolation and tag out of sewage pumps is via the isolator switch located on the top left hand corner of each 
pumps MCC control panel. 

The isolators should not be turned ON or OFF more than 5 times per hour. 

4.6.2 Sump Pump 

The sump pump isolation switch is located on the Distribution Board, behind an outer 
Compartment panel. 

4.7 ELECTRICAL INSTALLATION 

4.7.1 Switchboard Layout and Power Circuits 

Drawing 57QK010 shows the Electrical Single Line Diagram for the Caswell Street MCC, and Power Electric 
Switchboard Pty Ltd drawings show the MCC layout. Electrical schematic and single line diagrams are contained in 
Appendix I. the MCC is located on the ground level floor above the wet well, inside the station building. Power is 

supplied to this MCC from the site 11kV switchboard and three 11kV transformers outside the building. 

The incoming supply to the MCC consists of three separate circuits - one from each transformer. Each incoming 
circuit has a Terasaki XSSOONE circuit breaker, which provides overcurrent, and overload protection. The MCC 
busbar is split into two buses (1 and 2) which are joined by a 2500 A bus-tie switch. Two sewage pumps (PPI and 
PP2) and two transformers are on Bus 1. The bus tie switch is operated under normal operation and all incomers are 
normally energised. The transformers and pump sizes are closely matched such that one transformer cannot run two 
pumps. 

Note: If one of the two transformers feeding Bus I fails then it is recommended to close the bus tie switch until 
the incomer is re-energised. 
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The small power distribution board is fed from the two buses by two mechanically-interlocked switches such that 
both switches cannot simultaneously be on. Under normal operation it would be fed from Bus 1 as the two incomer 
supply configuration has greater availability than Bus 2. This distribution board supplies power to the PLC and the 
station instruments. 

If Bus I power is lost the distribution board supply switch should be switched to Bus 2 to allow operation of sewage 
pump PP3 in auto or manual modes. 

The MCC contains four motor starters for the three sewage pumps and one sump pump, as well as supplies for the 
control transformers and the building services distribution. 

The MCC also has an instrument tier containing a Programmable Logic Controller (PLC) and door mounted 
indicating lights and push buttons for non-drive plant control. 

All sewage pump motor starters contain a Terasaki X5400 moulded case circuit for overcurrent protection, a 
Sprecher & Schuh CAI contactor for motor control, a Fuji VSD unit, and a Flygt CAS relay for motor and pump 
protection. The Fuji VSD includes earth-fault protection. Each motor has a field mounted control isolator. 

4.7.2 Switchboard Control Circuits 
The control voltage used is I IOVAC supplied from one of two--415V /1 IOV control transformers mounted within the 
switchboard and fed off the small power distribution board. Each transformer is fully wired for service, but one is 
kept as a spare with links and fuses removed. The control transformers should not be paralleled. 

The PLC mounted in the instrument tier is used for equipment control, and a typical sewage pump motor control 
circuit (for PPI) is shown on drawings 57QK01land 57QK012. 

The circuit is designed so that the PLC controls the drive provided certain hard-wired elements in the circuit are 
ready. As shown in drawing 57QK011, PLC output Q000I will close the contactor, provided: 

Control power is on 
Control circuit breaker is closed 
Motor circuit breaker is closed 
VSD has not tripped 
Pump protection relay has not tripped 
Local control isolator is closed 
Emergency stop pushbutton is closed 
Emergency mode selector is in normal position 

The circuit has the following inputs to the PLC, with PLC pneumonics stated in brackets as shown in the 
PLC code (a copy of the PLC code is contained in Appendix 2). 

"Control Power Available indicates circuit breakers are closed and control 
Power is bn. (PPIPOW) 

"Drive Running" indicates contactor closed. (PPIRLN) 

"VF Drive Healthy" indicates VSD not tripped. (PPIVFD>) 

"Pump Protection Healthy" indicates PPR not tripped. (PPI PP>) 
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"Ready to. Run" indicates that at all field equipment (stop button/isolator) is ready. 
(PPI RDY) 

Auto indicates all hard-wired circuit elements are ready for an automatic start. A red indicating light in parallel with 
this input shows the operator that this drive is ready for a level-initiated start. (PPIAUT) 

I 

"Local Start" from the start pushbutton. (PPI STT) 

Outputs are "Close Contactor" (PPIGO) to control the contactor and "VF Drive Fault", "Pump Protection Trip" and 
"Low Flow Trip" fault lights. Each sewage pump starter also has an hour run meter, ammeter, a run light, an auto- 
ready light, three pump protection relay fault lights, an Auto/Manual selector switch and an Emergency Mode 
selector switch. 

Auxiliary wiring to control the VF drive is as shown in the drawings and includes: 

Normally open CI contact to FWD terminal to start the drive. Reset pushbutton contact to RST terminal to reset 
faults. 
Manual mode speed control wiring to terminals II, 12 and 13 from the door-mounted potentiometer. 
Auto mode speed control wiring to terminals II and Cl from the PLC. Auto manual mode selector contact to AUT 
terminal when in Auto position to select PLC speed control signal. 
Link to-T11R terminal as no external-to-VSD fault device is used to directly shut down the VF drive. 

The dry well sump pump wiring is shown on drawing 57QK025. This starter is hard-wired only. It incorporates 
MCB and TOL protection, and a compartment-mounted emergency stop pushbutton and field-mounted 
power/control isolator. The drive has an auto/manual run mode selector. Auto running is determined by a level 
instrument in the pump's local sump set into the dry well basement floor, with the pump starting when this sump 
level is near basement floor level and stopping with the level near the bottom of the sump. The auto run relay 
overrides the mode selector when the pump is required to be running due to a dry well sump high level. The starter 
also has an hour run meter, ammeter, a run light, a ready light, and an overload light. A separate level alarm relay 
and main panel light indicates high level in the local sump. 

Drawing 57QK017 shows miscellaneous control wiring to the PLC and specific 24 VCD outputs to the station 
telemetry unit. 

4.8 PLC CODE 

The PLC code is documented throughout the listing, however certain frequently used blocks of code are described in 
detail below. The PLC code is contained in Appendix 2. 

The PLC controls all drives in manual and automatic modes. 

The PLC code is arranged on a drive basis with each drive and its associated alarms being grouped. 
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4.8.1 Motor Control 

A typical motor control routine is shown for PPI starting at rung 63. This should be read in conjunction with 
schematic drawings CST-E451 and -E452. The following standard drive code arrangement is used. 

RPA : run permit flag indicating in any mode that all protection flags are ready for 
Operation eg. PPI RPA at rung 64. 

In the case of PPI these flags are: 

PPI POW : flag from power failure logic indicating MCC drive power supply is on and balanced. 

PPIRDY : PP1 hardwired circuit is ready for service, ie. control power on, VF drive healthy, local isolator closed, 
emergency stop button not operated. 

PPI.VFD# : PPI VFD fault alarm latch set, ie. alarm has occurred but has not been acknowledged and reset. 

PPIPP# : PPI pump protection fault alarm latch set, ie. alarm has occurred but has not been acknowledged and reset. 

PPILF# PPI low flow alarm latch set, ie. alarm has occurred but has not been acknowledged and reset. 

PPIRF# PPI reflux valve fail-to-close alarm latch set, ie. alarm has occurred but has not been acknowledged and 
reset. 

Provided the above conditions are correct, the permit flag PPIRPA will permit a start at rung 75. 

GO : PLC output, which closes the drive contactor, eg. PPIGO at rung 63. These rung functions are as follows: 

In manual mode when the local start button is pushed, (input PP1STT), the drive will start provided it is not in auto, 
(PPIAUT off) and the drive is permitted to run (PPIRPA on). The drive running input PPIRUN, will latch the drive 
after the contactor closes. 
In automatic mode, the drive will start when the drive is in auto. And the drive has received a start call aligning with 
its duty status. This logic is set elsewhere. 

REST Reset input. When the drive Reset pushbutton is pressed, a fault reset relay 
Resets VFD and PPR devices and PLC logic alarm latches, eg. PP1REST at rung 68. 

The PLC provides a ramped deceleration of the pump when stopping in auto mode. 

4.9 FIELD ALARMS 
Alarms resulting from field equipment signals are handled by the code and cause appropriate. Annunciation and 
shutdown. 

A typical alarm routine is shown at rung 73 for PPI Pump Protection Fault. The 
Following standard notation is used throughout the program for alarms: 

Field input indicating alarm, eg. PPIPP> 
Alarm flag, which is triggered after time delay, eg. PPIPPF 
Alarm latch which latches when alarm occurs even if field input resets, eg. 
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PP1PP# 
Accept latch which latches when operator pushes the alarm accept pushbutton, 
Eg. PPIPP% 

Indicator lamp which flashes quickly (using %M0001) when alarm occurs, is steady after alarm is 

acknowledged and goes out when reset. 
Trigger to cause flashing alarm light to operate, eg. PPIPP@ 

The action of each alarm and consequent events are stated at each alarm page. 

4.9.1 As-Built Control Alterations 

During commissioning of the pump station, a limitation on the station maximum 
Discharge flowrate was implemented on a temporary basis, prior to permanent higher 

Level weirs being installed at the Hawthorn Park overflow. This involved suitable setting of the overall flow loop 
upper clamp limits, for the two cases when the lag pump is and is not running. The wet well level/demand flow. 
Characteristic was limited to the same 
Value as the overall flow controller. 

Rungs 236 and 237 contain the overall flow controller upper clamp limit settings. Rung 321 contains the demand 
flow characteristic (upper clamp) limit setting. These should be set to the same value at all times. 
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7 

ACTUATOR CONTROL CIRCUITS 

BASIC 10 ACTUATOR STANDARD WIRING DIAGRAM 200-000 

Positive switching remote controls. Refer to Rotork for non-standard voltage optiong. 

Circuit is drawn with power supply off 

V a" 
5 

" 

m 
FS1 1 2A2B 

6 
C1 

LK1 
SK.4 
2 3 

Current 
transformer 

SK.5 

SK.1 

Power PCB 

3 2 

PS1 
rt OV DC supply 

24V DC supply 

SK.3 
1 - a.. 
2 

j4 

2 

O 

OVAC 
120VAC 

UMW 
1 2 3 4 SK.2 

SK.4 

Main PCB 

SK.6 

CC 
, 

SK.3 

SK.2 

Remote input/relay PCB 
T/stat bypass - ESD 
Close 
Stop/maintain 
Open 
Common -VE 20-60V AC/DC 

10SK.3 
8 

9 

OVDC 
24VDC 

3 phase 
supply 

etz 
Min citi 

Common -VE 60-120V AC/DC EIS 
me ocks 
Open interlock 
Close interlock 

2 Common -VE 20-60V AC/DC 
Common -VE 60-120V AC/DC 

SK.1 

SK.5 

O en 
4/411111. 

%MP' 
Close 
Local 

Remote 

Local control 
PCB 

Sri 

indication unit 
SK.7 

SK.1 

- Battery 

2SK.1 

1 3 

SK.4 

2M3 

Ell 4 

S4 8me 

Indication co ntac s 
Make at fully 
closed 
Make at fully 
open 
Break at fully 
closed 
Break at fully 
open 

S3 6 
7 

*The actuators are normally despatched 
with the status feedback contacts 
configured as follows: 

Si - Contact makes at fully Closed 

S2 - Contact makes at fully Open. 

S3 - Contact breaks at fully Closed. 

S4 - Contact breaks at fully Open. 

TRANSFORMER TAPPING OPTIONS 

Type 1 

Tap Nom 50/60Hz 50Hz 60Hz 

W 220/230 176-242 198-259 

X 380/400 304-418 342-446 

Y 415/420 332-457 374-487 

Z 440/460 352-484 396-517 

Fuse FS1 - 250mA anti-surge. 

Type 2 

Tap Nom 50/60Hz 50Hz 60Hz 

W 346/380 285-388 321-419 

X 480/500 406-552 432-564 

Y 240/250 192-261 216-282 

Z' 550/575 445-605 501-654 

Fuse FS1 - 250mA anti-surge. 

'150mA anti-surge. 

Type 3 

Tap Nom 50/60Hz 

X 660/660 

50Hz 60Hz 

534-726 600-726 
Fuse FS1 - 150mA anti-surge. 
All transformer types - PS1 self resetting 
fuse. 

Max external load on terminals 4 & 5 to be 
5W. 

Control signal threshold voltages to be 
minimum On 20V AC/DC maximum 
'Off' = 3V. 

Minimum control signal duration to be 
300mS. 

Current drawn from each remote control 
signal is 5mA on 24V DC and pro rata on 
higher voltages. 

Wires are identified at each end by terminal 
no. or tag no. 

All socket connections between PCB's are 
wired pin 1 to pin 1 etc. 

*NOTE Status feedback 
Each indication contact can be individually 
configured to make or break for one of the 
following functions: 

An intermediate or end position 
Torque trip opening 
Torque trip closing 
Torque trip in mid travel 

Actuator closing 
Actuator opening 

Actuator output rotating 
Motor stalled 

Battery low 

Hand operation 

Blinker 
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ROTORK RANGE 

REMOTE CONTROL CIRCUITS 

Max external load on 24V DC supply from 

actuator terminals 4-5 to be 5W. 

Form a 

Open/Close push-to-run control. 

Form b 

Open/Close maintained control with mid- 

travel reversal. 

Form c 
Open/Stop/Close maintained control. 

Form d 
Two-wire control; energize to open, 
de-energize to close. 

1110(Configure for Open priority.) 

ustomer to link 5 - 33. 

Form e 

Two-wire control; energize to Close, 

de-energize to Open. 
(Configure for close priority). 
Customer to link 5 - 35. 

Form f 
Emergency shut-down to Close valve 
overriding thermostat* and any existing 

signal. (May be added to any of circuits 
above.) Actuator may be configured so that 

thermostat is not by-passed during ESD 

operation. To override external interlocks 
on ESD, additional remote contacts must 
be provided. 

*Actuator hazardous enclosure certification 
is invalidated while the thrmostat is overriden. 

.0 

ic) 

ic) 

m m . -- 
E3 o 0 

a? '9 ...j- 0 0 
CV 

<: 
Nr l GO T 

'.9 o , ' o 
C) 

(j 0 ,- s 000 004zr, 
$- $. .!..-. . 
0 (: F o, 0 < -(1'1 4) 0 o row 0 c°, ... C.) 

t 

t 

36 40 

t 

t 

E) Close 

me 

0 

35 

E)Open 

8 

ti 
m t 0 0 

To external supply or 
terminal 5 t 

O g 

To external supply or 
terminal 5 t 

To external supply or 
terminal 5 t 

40 

(R 
0 0 

t 

Close Open 

To external supply or 
terminal 5 t 

Open Close 

To external supply or 
terminal 5 t 

t 
t Note 
Remote controls may be fed from the internal 24V DC supply at 

terminal 5, when terminals 4-36 must be linked, (or 4-40 for 120V 
AC internal supply versions) or from an external supply when the 
zero/-ve of the supply should be connected as follows: 

To terminal 36 for 20V to 60V DC or AC 

To terminal 40 for 60V to 120V DC or AC 

Terminals 4-36 also to be linked for Form d, e and f control. 

ESD 
switch 

EV To external supply or 
terminal 5 t 
Stayput contacts, make to Close 
Operates with actuator in Local 
or Remote. May be configured fc 

'break to close. 
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rotor* 
ROTORK :42 RANGE 

Installation and 
Maintenance Instructions 

Publication number E170E 
Date of issue 6/98 CE 
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410 his instruction manual prdvides instruction on :- 

Manual and electrical (local and remote) operation. 

* Preparation and installation of the actuator on to the 
valve. 

* Subsequent commissioning and adjustment of the 
Primary Settings for correct valve operation. 

* Commissioning and adjustment of the actuator 
Secondary Settings to suit site specific control and 
indication requirements. 

* Maintenance - Troubleshooting. 

* Sales and Service. 

THE ROTORK 10 RANGE -THE WORLDS 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 quickly and conveniently 
even in hazardous locations. 

Standard diagnostics access information about the control 
system, valve and actuator status in the form of actuator 
display Help Screens. 

Instantaneous torque and position can be monitored on the 
display with a simple key press of the setting tool. 

The actuator containing the setting tool will be identified 
with a yellow label on the terminal cover. 
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IrodHealth and safety 

This manual is produced to enable 
a competent user to install, 
operate, adjust and inspect Rotork 
10 range valve actuators. 

The electrical installation, 
maintenance and use of these 
actuators should conform to the 
requirements of the "Electricity at 
Work Regulations 1989" and the 
guidance given in the "16th edition 
of the IEEE Wiring Regulations", 
also any other National legislation 
applicable. The user should 
therefore make himself familiar with 
these regulations and other 
Statutory Provisions relating to the 
safe use of this equipment. Also 
the user should be fully aware of 
his duties under the Health and 
Safety Act 1974. 

The mechanical installation should 
be carried out as outlined in the 
manual and also in accordance . 

with the relevant 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 explosive 
atmospheres only. They 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 these 
actuators should be carried out in 

accordance with BS 5345 Part 1 

1976 and BS 5345 Part 3 1979. 

No inspection or repair should be 
undertaken unless it conforms to 
the requirements given in these 
standards, and under no 
circumstances should any 
modification or alteration be carried 
out on the actuator as this could 

very well invalidate the conditions 
under which the certification was 
granted 

Access to live electrical conductors 
of the actuator 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 removed 
to a non hazardous area for repair 
or attention. 

Only persons competent by virtue 
of their training and experience 
should be allowed to install, 
maintain and repair these actuators 
and they should carry out this work 
in accordance with the instructions 
given in the manual. The user and 
those persons working on this 
equipment should be familiar with 
their responsibilities under the 
Health and Safety at Work etc. Act 
1974 and relevant Statutory 
Provisions relating to their work. 

WARNING 
Motor Temperatures 
With excessive use motor surface 
temperature could reach 132° C. 

Should further information and 
guidance relating to the safe 
installation, maintenance and use 
of the Rotork IQ Range actuator be 
required, this will be provided on 
request. 
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11E11Storage 

aeur actuator cannot be installed 
diately store it in a dry place 

un it you are ready to wire up. 

If the actuator has to be installed 
but cannot be wired up 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 

*ion providing it is correctly, 
issioned installed and sealed. 

Operating your 
10 Actuatory 

3.1 Operating by Hand 

Fig. 1 

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 and 
it will return to it's original position. 
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 7mm hasp. 

3 

13.2 Operating Electrically 

Check that 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. (See section 8) 

Selecting Local/Stop/Remote 
Operation 

The lower, red selector enables 
either Local or Remote control, 
lockable in each position using a 
padlock with a 6.5mm hasp. 
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. 2 

Local Control 
With the red selector positioned at 
Local (clockwise) the adjacent 
black knob can be turned to select 
Open or Close, for Stop turn red 
knob anti-clockwise. 

Remote Control 
Rotate the red selector to the 
Remote position (anti-clockwise), 
this gives remote control only for 
Open and Close but local Stop can 
still be used by turning the red 
knob clockwise. 
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3.3 Local Valve Position Indication 

Fig. 3 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. 4.1, 4.2 and 4.3) 

As standard, red lamp signifies 
valve open, yellow intermediate, 
and green lamp signifies valve 
closed. Colour functions can be 
reversed on request. 

Automatic Self Test & Diagnosis 
(ASTD). 
On Actuator power up, in the 
unlikely event of a diagnosed 
actuator problem electric operation 
will be inhibited and the Help 
Screen 7 (H7) alarm displayed 
(indicator lamps will flash and the 
LCD will indicate Help Screen 7; 

(H7) with a number between 1-7). 
(Refer to page 52 for information) 

4 

Open 
Red indicator and open symbol 
displayed 

O 

Fig. 4.1 

Mid Travel 
Yellow indicator and percentage 
open value displayed 

Fig. 4.2 

s _I II 
0000 

ZE 

Closed 
Green indicator and closed sy I 

displayed 

0000 
Fig. 4.3 

With the mains supply switched off, 
the liquid crystal display screen is 
powered by a battery and 
continues to display actuator 
position. However, the battery 
does not power screen back- 
lighting, or position indicator lamps. 
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PPreparing Drive Bush 

01 107 to 1035 - 
Thrust Base Types "A & Z" 

Removal of drive bush for 
machining 

Bronze bush fitted into thrust taking 
base. 

Fig. 5 
Turn actuator onto it's side, remove 
the two cap head screws holding 

plate onto thrust base, pull 
he drive bush complete with 

it s bearing assembly. 

Before machining the drive bush, 
remove the thrust bearing from it 
as follows:- 

1. Locate and loosen the grub 
screw in the steel bearing stop 
ring. 

Fig. 6 

2. Unscrew the bearing stop ring 
from the drive bush, slide the 
bearing off the drive bush. Keep 
the stop ring and bearing in a 
safe, clean place ready for 
re-assembly. 

3. Machine the drive bush to suit 
the valve stem, ensure that the 
male thread on the bush is not 
damaged. 

5 

Re-Assembly 

1. Remove all swarf from the drive 
bush, ensuring that the "0" rings 
on the drive bush and bearing 
stop rings are in good condition, 
clean and greased. 

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

3. Screw bearing stop ring with the 
grub screws uppermost onto the 
drive tighten down and 
lock with one grub screw. 

4. Refit the drive bush assembly 
into the base casting on the 
actuator, ensuring that the slots 
in the drive bush are located into 
the drive dogs of the hollow 
output shaft. 

5. Refit the base plate and secure 
with cap headed screws. 

4.2 107 to 1035 - 
Non- Thrust Base Types "B" 

Actuators for non-thrust 
applications have a steel bush with 
a spring clip. 

This clip need not be removed 

Fig.7 
A cast mounting plate is fitted to 
the actuator, which need not be 
removed. 

Removal 
Removal of the drive bush requires 
it to be tapped out from the top 
(handwheel end). Insert a suitable 
drift down the hollow output shaft 
and drive out. 
Re-Fit 
Machine the drive bush to suit, 
clean, grease and re-fit by tapping 
back into the actuator output shaft. 
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4.3 1Q40 to 1095 
Thrust Base Types "A & Z" 

Removal of drive bush for 
machining 

Engage "hand" and turn handwheel 
until retainer set screw is visible 
through hole in actuator base. 

Fig. 8 

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 old rising stem 
valves. 

Fig. 9 

Fig. 10 

Type A drive bush 

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

6 

11111=1;11._ IL 

Fig. 11 

Type A drive bush in position 1 

Fig. 12 

Type A drive bush in position 2 

If the actuator has a type Z3 drive 
bush (Fig. 13) this can only be fitted 
below the actuator base (Fig. 14). 

Fig. 13 

Type Z3 drive bush 

Fig. 14 

Type Z3 drive bush in position 3 
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ssembly 

ving 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 lock tight. 

4.4 1Q40 to 1095 
Non-Thrust Base Types "B" 

Type B1 

Output shaft bored and keyed to 
ISO 5210 standard. There is no 
drive bush to machine. 

7 

Type B3 & 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. 16 

B3/B4 Drive Bush 

Fig. 17 

B3/B4 Drive Bush in Situ. 
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11111 Mounting the Actuator 

Refer to Weights and Measures page 54 for Actuator weights. 

Ensure the valve is secure before fitting the actuator as the combination 
maybe 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.18a for vertical valve 
shafts and Fig.18b for horizontal shafts. 

Trained and experienced personnel should ensure safe lifting particularly 
when mounting actuators at other angles. 

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. 18a Fig. 18b 
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Rising Stem Valves - 
Top Mounting 

a) Fitting the Actuator and Base 
as Combined Unit. 
All Actuator Sizes 

Fig. 19 

Fit the machined drive nut 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 nut 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 :- 7 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 

9 

the drive dogs on the actuator 
output shaft engage into the drive 
nut. Actuator flange should now be 
flush with base flanges. 

Fig. 20 

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. 

5a 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 keyway with adequate 
axial engagement. Engage "hand", 
offer up actuator to the input shaft 
and turn handwheel to align 
keyway and key. Tighten mounting 
bolts. 

5.3 Non Rising Stem Valves - 
Top Mounting 

Treat as for side mounting except 
that when thrust is taken in the 
actuator, a thrust nut must be fitted 
above the drive bush and securely 
tightened. 

5.4 Handwheel Sealing 

Ensure that sealing plug in centre 
of handwheel (or spindle cover 
tube depending on which is fitted) 
is sealed with PTFE tape and fully 
tightened, ensuring that moisture 
does not pass down the centre 
column of the actuator. 
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5.6 IQML Linear Drive Unit 5.5 IOM 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 10. 
(Refer to sections 7/8/9) 

Consists of a lead screw assembly 

arrangement attached to the base 

of the actuator in order to provide a 

linear output stroke between 8mm 

(3/8in) minimum and 120mm 

(4 3/4in) 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. 21 IQML with Yoke 

10 

Fig. 22 IQML without Yoke 

5.7 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 
and wheel, 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. 23 Down stop 2 spanners 
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n the actuator hand wheel 
kwise, linear drive will go down 

and 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-clock) the down stop by one 
third of one turn (equivalent to 
1mm). Run the lock nut down onto 
the tubular down stop and tighten 
with two spanners. There is no "up 
stop" (open) on the linear drive 
unit, the mechanical stop in the 
valve will give this position. Refit 
the top cover tube to the 
handwheel using teflon 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. 

erease Nipple is situated in the 
e of the actuator to enable 

lubrication of the lead screw. 
Periodically, dependant on usage 
and temperature, apply two pumps 
of a grease gun. 

11 
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gmWiring Up 

Check that the supply voltage 
agrees with that stamped on 
actuator nameplate. 

6.1 Earth/Ground Connections 

A lug with a 6mm diameter hole is 
cast adjacent to the conduit entries 
for attachment of an external 
earthing strap by a nut and bolt. 
An internal earth terminal is also 
provided. 

6.2 Removing Terminal Cover 

Using a 6mm alien key loosen the 
4 captive screws evenly. Do not 
attempt to lever off the cover with a 
screwdriver as this will damage the 
"0" ring seal and may damage the 
flamepath on a certified unit. 

Actuators containing a setting tool 
fitted to the inside of the terminal 
compartment cover are identified 
with a self adhesive yellow label on 
the outside of the terminal 
compartment cover. 

A plastic bag in the terminal 
compartment contains :- 

Terminal screws and washers 
Spare cover "0" ring seal, Wiring 
diagram and Instruction book. 

6.3 Cable Entry 

Fig. 24 

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 25 

12 

Fig. 26 

WARNING 
Ensure all cables to be terminated 
are electrically isolated. 
Only Explosion proof certified entry 
reducers and glands 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 and cable glar 
are tight and fully waterproof. S 
unused conduit entries with a ste 
or brass threaded plug. 

6.4 Connecting Terminals 
On EExde enclosure units 
connections to the power and 
control terminals must be made 
using pre-insulated ring tags with a 
maximum tag thickness of 1mm for 
control and 2mm for power. 
Refer to the wiring diagram inside 
the terminal cover to identify 
functions of terminals. Check that 
supply voltage is the same as that 
marked on the actuator nameplate. 
Remove power terminal screen. 
Begin by connecting these cables 
and replace screen. When all 
connections are made ensure 
wiring diagram is replaced in the 
terminal compartment. 

6.5 Replacing Terminal Cover 

Ensure cover "0" ring seal and 
spigot joint are in good condition 
and lightly greased before re- fittii 
cover. 
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gillCommissioning 

The Setting Procedure 

The Rotork IQ Range of actuators 
is the first that enables 
commissioning to be carried out 
without removing covers after 
cabling has been completed. 
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 with power on. 

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. 
The Setting procedure is divided 
into two stages: 

1. Primary functions - 
Settings for end of travel Limit Actions, Torque Values, Limit Positions etc. 

2. Secondary functions - 
Settings covering the control, 
indication and optional 
equipment functions. 

All 10 actuator functions are configured before dispatch to Rotork standard default settings unless alternatives have been specified with the order. Should difficulty be encountered during 
commissioning the default 
settings can be re-instated, 
returning the actuator 
configuration to its original 
manufactured state. Site 
commissioning can then begin again. 
(See section 9.10 page 42) 

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. 

13 

Positional Display 
(This may be an open or 
closed symbol or a 
percentage open value). 

Position Display 

Torque and Position 

Password 

Setting Branch 
(cross-road) 

50 

I I 
refer to Section 10 Monitoring 

P? PC 

Cr 

Primary Functions 
Direction 

Limit Actions 
Torque Values 
Limit Positions 

NOTE: The primary functions must be commissioned first. 

Secondary 
Functions 
Indication 
Contacts 

Control Mode 
Options 

Help Screens 
Defaults 
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7.2 The Setting Tool 

Specification 
Enclosure 
Certification 
Power Supply 
Operating range 

Name 

1. 1 Key* 

2. I Key* 

3. - Key 

4. + Key 

IP67 
EEx is IIC T4 (intrinsically safe). 

9V Battery (supplied & fitted). 
0.75m (from actuator display window) 

Instruction 
Display next function down 

Display next function across 

Decrease/change displayed 
function's value or option setting 

Increase/change displayed 
function's value or option setting 

5.4-1 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) 
5.41 Key 

6. E Key 

7. I Key 

Stop actuator 

Open actuator 

Close actuator 

8. Infra-red Transmitter Window 

14 

Fig. 27 The Setting Tool 

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. 
To replace the battery remove the 
six caphead screws in the back of 
the tool. Remove the back cover to 
expose. battery. 

Take notice of the Approved 
Hazardous Area Battery Types 

label on the inside of the cover for 
replacement 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 
directly in front of the actuator 
indicator window and at a distance 
no greater than 0.75m. 
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With the actuator securely mounted 
on the valve, the mains supply on 
and local control or stop selected. 

PRESS THE I KEY 
The actuator display will change 
and the Torque + Position display 
will be seen. 
For instantaneous torque + position 
monitoring (refer to section 10, 

Monitoring, page 44). 

PRESS THE 'KEY 
The actuator display will change 
and the password protection 
display will be seen. 

*Actuator function settings can 
rotected 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 [1d]. 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 

15 

I 7.5 New Password [P71 

To configure a new password, the 

actuator must be in setting mode 
with the password display - setting 
mode enabled - showing, 
PRE55011(EY. The display will 
change to [PC]. Using the + or - 
key scroll through the available 
passwords until the desired 
password is displayed. 

PRESS THE 4-1 KEY 

Password changed to LIE] 

NOTE: The new password 
becomes effective the next time 
setting mode is entered 

7.6 Checking moda41;ot, 

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 4 KEY 
the procedure branch (cross-road) 
display can now be seen: 
(Refer to 7.7 page 16) 
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,7* re Branch -cross-mad! 

With procedure branch [Cr] 
displayed: (Refer to 7.6 page 15) 

To access the settings 
press the 4 arrow key. 

(Refer to Section 8) 
Commissioning Primary 
Functions 

To access the secondary settings 
press the*arrow key. 

(Refer to Section 9) 
Commissioning Secondary 
Functions 

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 4 arrow key will always display 
the FIRST function on the next 

level DOWN within the procedure. 
The w* arrow key will always 
display the NEXT function on the 

SAME level and will wrap around 
the functions on 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 

16 

mode the settings cannot be 
altered. 
In setting mode, once displayed, a 

new setting can be entered into the 
actuator memory by 
pressing the 4.1 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 e and Ell arrow keys 
together. 

3. Press the e arrow key until the 
display returns to position. 

4. With any actuator Function 
Screen displayed, select Remote 
Control using the red 
Local/Stop/Remote selector. 
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in Commisioning 
Primary Functions 

Fig. 28 

17 

The actuators Primary Function 
settings affect the correct operation 
of the valve by the actuator. If the 
actuator has been supplied with 
the valve, the valve maker or 
supplier may have already made 
these settings. 

ELECTRICAL OPERATION MUST 
NOT TAKE PLACE UNTIL THE 
PRIMARY SETTINGS HAVE 
BEEN MADE AND CHECKED. 

This instruction assumes Setting 
mode has been entered (Refer to 
7.4 page 15) and that full primary 
settings must be set/checked. 

Viewing the Primary, 
Function Settings 

With the actuator mounted on the 
valve, the mains supply on and 
local or stop control selected, point 
the Setting Tool at the actuator 
indicator window from a distance of 
less 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. 29, page 
18. The right-hand side of Fig. 29 
explains the function of each LCD 
display. 
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Viewing the Primary Function Settings 

a 
H 
P? 0PC 

Cr 

Ci 0 C2 

tC 0 10 

LC LO 

50_ 

Positional Display 
(This may be an open or closed 
symbol or a percentage open value). 

Torque and Position Display 

Password Password Change. 

Procedure Branch (crossroad) 

C3 Direction to Close Close Action Open Action 

Torque Value Closing Torque Value Opening 

Limit Closed Limit Open 

Position Display 

Fig. 29 Primary setting function displays 

18 

Refer to section 7 

Commissioning Information 

INDEX TO PRIMARY FUNCTIONS 

C1 Direction to Close Page 19 

C2 Close Action Page 20 

C3 Open Action Page 21 

tC Torque Value Closing Page 22 

tO Torque Value Opening Page 23 

LC Limit Closed Page 24 

LO Limit Open Page 0 
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Direction to Close 
- 

actuator can be configured to be 
ise or anti-clockwise to close. 

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. 

P? PC 

Cr 0 
rti> C2 C3 

tC to 
Z-3- 

Ei--> 10 

150 

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

[C] in the setting field indicating 
clockwise to close. 

0 

0000 

0 

[A] in the setting field indicating 
anti-clockwise to close. 

Having ensured that the display 
corresponds to the established 
closing direction. 

PRESS THE oa KEY 

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

PRESS THE E. KEY 

19 
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Fil,Close Action 

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

P? c> PC 

Cr E> 

C1 * 
tC r tO 

LC r* LO 

* C3 

(Refer to valve manufacturer for 

recommended selection). 

In the absence of valvemaker 
instructions refer to the following 
table 

Valve type 

Wedge gate 
or globe 

"close" "open" 

"torque" "limit" 

Butterfly, thru "limit" "limit" 
conduit, ball, 
plug, sluice 
gate / penstock 
or parallel slide 

20 

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

[Ct] in the setting field indicating 
close on torque. 

[CL] the setting field indicating 
close on limit. 

Having selected the required option 

PRESS THEsa KEY 

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

PRESS THE Ell KEY 

NOTE: When set to close on 
torque, the actuator will apply AO 
value of torque as set for [tC] in 
seating the valve. 
(Refer to tC page 22) 
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IPOpen Action 

a ve actuator can be configured to 
n on torque for back seating 
es or limit for non back seating 

valves (Refer to valve manufacturer for 
recommended setting). In the absence 
of valvemaker instructions set 
"Open Limit". 

[5.0. 

'..)' 

I 1 

P? PC 

Cr E> 

Cl C2 E> 

tC 1: tO 

"<5 

LC > LO 

Using the + or - key display the 
desired option. 

[Ot] in the setting field indicates 
open on torque. 

[OL] in the setting field indicates 
open on limit. 

PRESS THE4-I KEY 

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

PRESS THE 'KEY 

21 

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 23) 
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Torque Value Closing 

The value of torque available in.the 
close direction can be configured 
(Refer to valve manufacturer for 
recommended value). 

The closing torque value can be 
varied between 40% and Rated, in 
1% increments. 

m 
4 
n 
P? *PC 

Cr * 
Cl 4 C2 E> C3 

4- 
E. *to 

LC LO 

11- 

ig 

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 THEra 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 THEOKEY 

NOTE: Rated torque is quoted on 

the actuator nameplate. 

22 

40% of Rated Torque 

99% of Rated Torque 

Rated Torque 
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Torque Value Opening 

Oe value of torque available in the 
en direction can be configured. 

Refer to valve manufacturer for 
recommended value). 

ff 

P? c> PC 

Cr E> 

Cl E> C2 L.' C3 

tC C> 

LC E> LO 

Ito 

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 as in C3 page 21 

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 THE4-IIKEY 

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

23 

Should the set value of torque be 

developed in opening, the actuator 
will torque trip and stop. 

PRESS THE I KEY 

40% 

99% 

Rated 

Boost 

In checking mode, on pressing g 
key after reviewing open torque 
setting, the display will revert to 
valve position. 
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Set Limit'Closed 

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

P? *PC 

Cr 

Cl ' C2 C3 

tC to 

LO 

NOTE: When in checking mode Set 
Limit Closed [LC] does not appear. 

With [LC] displayed 

Limit closed 

Move valve manually to the closed 
position. Allow for overrun by 
winding actuator output open up to 
one turn. 

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

PRESS THENNIKEY 

To check closed limit position hand 
wind valve open one turn, when 
amber lamp should illuminate and 
the closed lamp should extinguish. 
Wind valve back closed one turn, 
when closed lamp should illuminate 
with the amber lamp extinguished. 

24 

Set Limit Open 

31. 

1 1 

P? PC 

Cr 

Cl C2 C3 

tC E-->t0 

LC E> 

150 

NOTE: When in checking mode Set 
Limit Open [LO] does not appear. 

With [LO] displayed 

Limit open 

Move valve manually to the open 
position. Allow for overrun by 
winding actuator output closed up 
to one turn. 

PRESS THE4-IKEY 

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

PRESS THE j KEY 
The open symbol (See Fig. 4.1) 

should now appear. 
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III Return to 
Positional Display 

P? E.> PC 

Cr r;5' 

Cl ff> C2 C3 

tC tO 

LC c> LO 

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. 

25 
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From Password 

Cr 

To 

Primary 
Function 

Contact Function 
Contact S1 rl 

Contact S2 r2 

Contact S3 r3 

Contact S4 r4 

Value 
rl 

Contact Form 
rl 

r2 E> r2 

r3 * r3 

r4 * r4 

ESD ESD ESD Contact T'stat Maintain Two Two Display Control Mode Enable Direction Mode Bypass Local Wire Wire Interlock Invert 
Configuration Al A2 * A3 E-!,, A4 * A5 E A6 E A7 L A8 E A9 

Interrupter Setting Tool Folomatic/CPT Power 
Folomatic Pakscan Timer Control Feedback Loss Inhibit 

Option Selection OF OP b OJ * Or E 01 * OS 
J. 
'N, 

Option Functions If OF, OP or OJ are fitted and selected "ON" their appropriate set up displays will be inserted here. 

Help Screens H1 --> H2 * H3 C> H4 * H5 * H6 

Default Option dl d2 * d3 

Return to Positional Display 

26 

Fig. 30 Secondary Functions 
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 Commissioning 
SeCOndary Functions 

SCONDARY 
NCTION INDEX 

page 
9.1 Accessing the Secondary Settings 27 

9.2 Indication Contacts S1 - S4 28 

9.3 Control Mode Configuration 29 

9.4 Option Folomatic 32 

9.5 Option Pakscan 34 

9.6 Option Interrupter Timer 39 

9.7 Option Setting Tool Local Control 41 

9.8 Option CPT (Current Position Transmitter) 41 

9.9 Option Power Loss Inhibit 42 

9.10 Default Options 42 

10.1 Help Screens refer to Section 46 

27 

Having established that the 
primary settings have been 
correctly set, the secondary 
settings 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. 30 using the* and I keys. 

The actuator wiring diagram will 
indicate any Options fitted. 

Options Infra-red Control [Or] and 
Power Loss Inhibit [OS] are 
standard features their use being 
optional. 

!Accessing the 
Secondary Functions 

In order to display the secondary 
functions it is necessary to press 
thelkey until [Cr] appears. 

If you have chosen to enter 
secondary functions in the 
checking mode the display will be 
as Fig. 31. 
If you have chosen to enter 
secondary functions in the setting 
mode the display will be as 
Fig. 32 (Refer to section 7). 

Fig. 31 Fig. 32 

PRESS THEINIKEY 
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Fl Indication Contacts 
Si S2 S3 and S4 

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

CL 
OP 
tt 
bA 
dC 
dO 
d? 
St 
HA 
bL 
tS 
tO 
tC 
Po 

closed limit 
open limit 
torque trip mid travel 
battery low 
actuator closing 
actuator opening 
actuator moving 
motor stalled 
handwheel operation 
blinker (moving) 
torque trip - any position 
torque trip - opening 
torque trip - closing 
intermediate position 
indication 

S Contact form can be set 
normally open (NO) or normally 
closed (NC). 
Procedure for setting up contacts 
S2, S3 and S4 are the same as 
those shown for S1. 

ContaCt Si :.Function 

Using the +or - key display the 

desired function. 

PRESS THE 4-IKEY 

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

Contact S1 has been configured 
to trip at valve closed limit. 

PRESS THEINIKEY 

28 

rl Contact Value 

When the S Contact function is set 
to [Po], the required intermediate 
position value must be set. 
No other contact function 
requires a value to be set. 

The value can be set from 1')/0 

open to 99% open in 1% 
increments. 
Using the + or - key, display the 
required value. 

PRESS THEfa KEY 

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

0 

0000 

Value set to indicate 
25% open 

PRESS THEll*KEY. 

Contact Si: 
Contact Form 

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

PRESS THE4-IKEY 

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 
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Control Mode 
Configuration 

it is necessary to change the 
fault control configuration follow 

the instructions given in this 
section. 

There are 9 configurable control 
functions as follows: - 

Ai ESD enable 

A2 ESD direction 

A3 ESD contact mode 

A4 Thermostat bypass 

A5 Local maintain 

A6 2 Wire control 

A7 2 Wire control 

A8 Interlock enable 

A9 Display invert 

ESD Enable ' 

The default setting for Emergency 
Shut Down control is [On]. 

With the actuator control set to 
Local or Remote, an ESD signal 
will override any existing open or 
close signal, moving the valve to 
the required emergency position. 
ESD will not override Stop control 
or an active interlock. 

To disable ESD control press the 
+ or - key. The display will change 
to [OF]. 

PRESS THE 4-1 KEY 

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

ESD enabled 

(Refer to A2, A3 and A4) 

29 

ESD. Direction , 

The default setting for Emergency 
Shut Down direction is close [CL]. 

If the actuator is required to open 
the valve in the event of an ESD 
press the + or - key. 
The display will change to [OP]. 

PRESS THE KEY 

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

ESD set to close 

11;11.,ESD Contact Mode 

The default setting for ESD 
Contact Mode is [nO] 
The actuator responds to an 
applied ESD signal derived from a 
external - normally open contact 
making. 
For ESD, where an external - 

normally closed ESD contact 
breaks and the signal is removed 
use the+ or- key. 
The display will change to [nC]. 

PRESS THE4-1 KEY 

The displayed option will flash 
indicating it has been set. 

Actuator shuts down when 
ESD signal is applied. 
If Pakscan FCU option is fitted, A3 
must be set to [nO]. 
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Thermostat By-pass 

The default value for motor 
thermostat by-pass is enabled [ON]. 

The thermostat is normally in 
circuit. When an ESD signal is 
applied the thermostat will 
automatically be by-passed. To 
enable thermostat during ESD 
(thermostat by-pass disabled) A4 
should be changed by pressing 
+ or - key to display [OF]. 

WARNING: Actuator hazardous 
enclosure certification is 
invalidated while the thermostat 
Is By-passed. 

PRESS THE .KEY 

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

Thermostat by-pass disabled 

Self-maintained 
Local Control 

The default for local actuator 

pushbutton control is self- 

maintained [On]. 

If non-maintained (jogging, inching, 

push-to-run) actuator pushbutton 
control is required, press the + or - 
key. 

The display will change to [OF]. 

PRESS THE4a KEY 

The displayed option will flash 

indicating that it has been set. 

Self-maintained local control 

30 

Two Wire Contiol 

For 2-wire remote control form (d) 
and form (e) (Refer to actuator wiring 
diagrams). 
The combination of settings for 
[A6] and [A7] give the following 
priorities. 
OF OF - Close priority 
On On - Open priority 

The default condition is for both 
[A6] and [A7] to be [OF], giving 
Closed priority. 

If you require to change the priority 
press the + or - key. The display 
for [A6] will change to [ON]. 

PRESS THE... KEY 

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

2-wire control - close priority 
PRESS THEROKEY 

Two Wire Control 

Press the + or - key the display f 
[A7] will change to [On]. 

PRESS THE4a KEY 

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

2-wire control - close priority 
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tuators are delivered with the 
Wterlock facility disabled. To 

enable the interlock facility use the 
+ or - key to change the display 
from [OF] to [ON]. 

PRESS THE4aKEY 

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

PRESS THENIIKEY 

0 

R8 
nn 
V 

0000 

NOTE: If an external interlock is 
required in one direction only, it will 
be necessary to connect a link 
between the actuator terminals 
associated with the other direction. 

The default setting for display 
invert is [Of]. The display 
characters are oriented with the 
top towards the yellow indicator 
lamp. 
To rotate the characters through 
180° (bottom towards yellow lamp) 
press the + or- key. 
The display will change to on [On]. 

PRESS THE4-1KEY 

The displayed option will flash and 
the screen display will invert. 
All Position, Torque + Position, 
Help and Setting displays will be 
inverted. 

Display inverted 

31 
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Option Folomatic 

Setting instructions for actuators 
including a Folomatic 
(proportional) Controller for use 
in (analog) valve position control. 

The Folomatic is an optional 
control device - Check actuator 
wiring diagram for inclusion. 

Folomatic set up screens can be 
turned OFF to provide extra 
security. 

Once selected ON the option 
function displays allow 
commissioning of the Folomatic to 
be undertaken. 

NOTE: Turning ON/OFF the 
Folomatic set up screens (when 
fitted) does not affect its operation. 

This instruction lists the Folomatic 
function displays in their sequence 
and assumes that all Folomatic 
functions are to be checked/set. 

The actuator should be selected in 
Local or Stop with the set point 
signal connected to terminals 26(+) 
and 27(-) (Refer to Wiring diagram). 

Display Folomatic 
Set Up Screens 

The action of turning on the 
Folomatic option makes an 

additional series of settings 
available. 

Folomatic Folomatic 
Set Up screens Set Up screens 

OFF ON 

Use the + or - key to select 
Folomatic Display [ON]. 

PRESS THEM KEY 

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

Press theIkey until [01] is 

Displayed. 

32 

Folomatic 
Feedback 

Before commissiong 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 THE4-I KEY 

The displayed option will flash 
indicating that it has been set. 
If setting [01] is modified after 
commissioning the Folomatic, it will 
be necessary to re-commission the 
Folomatic. 

Press the". key to access the 
Folomatic set up displays. 

Set Point 
Signal Type 

Using the + or - key select [ I] f 
current set point signal or [ U] 
voltage set point signal. 

Current mode selected 

PRESS THE 4-IKEY 

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

Press thelOkey to display [Fr]. 
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is Set -point '';'' " ,,,-...' 

Si niFRange 
ing the + or- key select [05], 

WO] 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 Volt 
range selected 

PRESS THE44KEY 

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

Pressutkey to display [FL]. 

ci Valve Pogition - 
LOW Set Point 

APPLY MINIMUM 
SET POINT SIGNAL 

Using the + or - key select: 
= valve closed 

[01] to [99] = percent open 
[sa] = valve open 
to correspond with the LOW 
set point signal. 

Valve closed 
on LOW signal 

PRESS THEM KEY 

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

Press*key to display [FH]. 

Fil 
Valve' Position - 

HIGH set Point 

33 

APPLY MAXIMUM 
SET POINT SIGNAL 

Using the + or - key select: 
[jr] = valve closed 
[01] to [99] = percent open 
[Ea] = valve open 
to correspond with the HIGH set 
point signal. 

Valve open 
on HIGH signal 

PRESS THE41 KEY 

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

Press0key to display [Fd]. 

Deadband AdjustMent 

If the actuator hunts or responds 
unnecessarily to a fluctuating set 
point signal the deadband must be 
increased. If more accurate control 
is required the deadband may be 
decreased. 

Use the + or - key to select the 
Deadband width. Range 00 - 99 
corresponds to 0% - 9.9% of 
setpoint signal. 

NOTE: Maximum deadband is 9.9% 
of valve stroke. Normally minimum 
deadband should not be less than 
1%. 

Deadband set to 1.2% 
of Valve Stroke 

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

Press*key to display [Ft]. 
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11PILMotiom 
Inhibit Timer , 

mirAdjustment - - ' 
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. 
(See note on page 41) 

0 

0000 
Motion inhibit 

time set to 5 seconds 

PRESS THE4aKEY 

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

Press*to display [FA]. 

Action on,Loss of 
Set Point Signal 

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 THE4IKEY 

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. 

Press4ato display [FF]. 

34 

Failsafe Action 

Failsafe action when [FA] enabled. 

Use + or - key to select, on loss of 
set point signal: 

[LO] - move valve to position 
corresponding to minimum 
set point. 

[SP] - stayput on loss of set point 
[HI] - move valve to position 

corresponding to maximum 
set point. 

PRESS THE4J KEY 

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

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

glOption Pakscan 

Setting instructions for 
actuators including a Pakscall, 
Field Control unit for use in 
conjunction with Rotork 
Pakscan 2-wire control system. 

Pakscan (Field Control Unit) is 
an optional device - check wiring 
diagram for. inclusion. 

Pakscan setup screens can be 
turned OFF to provide extra 
security. 

Once selected ON the Pakscan 
option displays enable 
commissioning of Pakscan to be 
undertaken. 

NOTE: Turning ON/OFF the 
Pakscan set up screens (when 
fitted) does not affect its operation. 

This instruction lists the Pakscan 
function setup displays in their 
sequence and assumes that all 
Pakscan functions are to be 
set/checked. 
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Display Pikscan 
Set UPSCieens 

action of turning ON the 
can function makes an 

additional series of settings 
available. 

Use the + or - key to turn ON the 
Pakscan set up display screens. 

Pakscan set up 
screens ON 

PRESS THE$ KEY 

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

Press the 1. key to display Pakscan 
set up displays. 

r) 

Loop Address 

The actuator Pakscan field control 
unit must be allocated a unique 
loop address. 
The actuator must be in 
"Loopback" for its address to be set 
or changed. Loopback can be 
achieved in two ways: 

1. Turn OFF the Master Station. 
2. Disconnect the actuator from the 

2-wire control loop. 

Using the + or - keys display the 
required loop address. 

Address to be set within the range 
01 - FO (Hexadecimal). 

PRESS THE4aKEY 

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

Press theIkey to display [Pb]. 

35 

Loop Baud Rate 
Selection 

The actuator Pakscan field control 
unit must be set up with the loop 
baud rate. For a Pakscan 2-wire 
control loop the selected baud rate 
must be common to the Master 
Station and all the Field Control 
Units included on the loop. 

The actuator must be in 
"Loopback" for its baud rate to be 
set or changed. 

Loopback can be achieved in two 
ways: 

1. Turn OFF the Master Station. 

2. Disconnect the actuator from the 
2-wire control loop. 

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 THEda KEY 

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

Press the arrow key to display [PP]. 

This facility is used when supplementary remote control or volt free digital 

auxiliary inputs are required in addition to Pakscan control or actuator 
status information. It is also possible to have a combination of both. 

eg. Remote open and dose pushbutton control (maintained operation) with 

tank level high and low alarm inputs. 

Normally open or normally closed external contacts can be used. 

There are numerous combinations of input function and form. The 

common combinations are listed below. Apply to Rotork for other options. 
Use the + or- keys to display the required option: 

INPUT REQUIRED CODE 

ESD (NO) STOP/MAINT CLOSE OPEN [Fb] 

ESD (NC) STOP/MAINT CLOSE OPEN [F3] 

AUX4 STOP/MAI NT CLOSE OPEN VF] 
AUX4 AUX3 CLOSE OPEN [3F] 

ESD STOP/MAINT AUX2 AUX1 [CF] 

ESD AUX3 AUX2 AUX1 [8F] 

AUX4 STOP/MAINT AUX2 AUX1 [4F] 

ESD AUX3 CLOSE OPEN [bF] 

AUX4 AUX3 AUX2 AUX1 [OF] 

NOTE: All external contacts to be wired in accordance with publication 
E120E - Remote Control Circuits Forms a, b, c and f. 

36 

Remote auxiliary input selected for 
function/forms FF. 

PRESS THEM KEY 

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

Pakscan 
Position Control 

When valve position control is 
required via the Pakscan 
additional setting must be mad. 

Return to valve position display by 
pressing the down and across 
arrow keys together. 

After entering the correct 
password to put the actuator in 
setting mode: 

Display OF - (Option Folomatic 
Screen) 

Folomatic set up displays are used 
for setting Pakscan Position 
Control Parameters. 

NOTE: The actuator does not 
include a Folomatic. 
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Display Pakscan 
Position Set up Screens 

screens 
position control set 

screens can be suppressed to 
provide extra security. 

Use the + or- key to turn ON the 
Pakscan position set up screens. 

Pakscan position control set up 
screens selected ON 

PRESS THE 4-EKEY 

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

Press I to display Pakscan 
position control display screens. 

Once [Fl] is displayed 
PressimIkey to display [FL]. 

Pakscan Valve 
Position - 0% DV 

On receipt of a 0% desired valve 
(DV) command from the 
Masterstation, the actuator will 
respond by moving to the position 
as set for [FL]. The reported 
position, measured value (MV) will 
relate to the DV. 
Use the + or keys to display the 
valve position at, or nearest to the 
0% (closed) valve position. 

NOTE: On receipt of a digital 
command to close from the master 
station the actuator will move to its 
set closed limit position ignoring 
any other position that may have 
been entered. 

37 

0% DV = Valve closed 

PRESS THE 4aKEY 

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

Pressey to display [FH]. 

Ica pakscan Valve 
Position -100% DV 

On receipt of a 100% desired value 
(DV) command from the 
masterstation, the actuator will 
respond by moving to the position 
as set for [FH]. The reported 
position, measured value (MV) will 
relate to the DV. - 
Use the + or - keys to display the 
valve position at, or nearest to the 
100% (open) valve position.. 

100% DV - Valve open 
NOTE: On receipt of a digital 
command to open from the master- 
station the actuator will move to its 
set open limit position ignoring any 
other position that may have been 
entered. 
PRESS THEE KEY 
The displayed value will flash 
indicating that it has been set. 
Press key to display [Fd]. 
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If the actuator hunts or responds 
unnecessarily to a fluctuating 
desired value the deadband must be increased. If more accurate 
control is required the deadband 
may be decreased. 

The deadband is adjustable from 
[00] to [99] (0% to 9.9% of valve 
stroke). 

Use the + or - keys to display the 
required setting. 

Deadband set to 1.2% 
PRESS THE KEY 

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

Press themkkey to display [Ft]. 

Ft tpalisaa*Motion Inhibit 
astoTtalYAd'ustment 
Whenever the actuator comes to 
rest, the Motion Inhibit Timer (MIT) 
is started. Further operation in 

response to a change in desired 
value is delayed until the MIT times 
out. 

By adjusting the MIT time to suit 
the control application, 
unnecessary actuator/valve 
operation as a response to a 
rapidly fluctuating DV can be 

eradicated. Once a system 
stabilises and steady changes in 
DV take place the actuator will 
respond as necessary. 

Rotork general advice is to set the 
longest possible motion inhibit time 
while maintaining an acceptable 
response time for control. This will 
maximise the working life of the 
actuator and valve. 

Use the + or - keys to display the 
required setting. 

Range 2 - 99 seconds. 

38 

Motion inhibit time set to 5 
seconds. 

PRESS THE4-IKEY 

The displayed value will flash 
indicating that it has been set. 
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Option;,.; ,;:4, `" 

,., . Interrupter r-Timer 

11Pling 

instructions for actuator 
cluding an Interrupter Timer. 

The interrupter timer enables 
pulsed "stop/start" operation by the 
actuator as a response to local and 
remote control commands. 
This effectively increases the valve 
stroke time and can be adjusted to 
prevent hydraulic shock (water 
hammer) and flow surges in 
pipelines. 

The interrupter timer is an optional 
extra - check wiring diagram for 
inclusion. 

Interrupter Timer 
Enabled /' Disabled 

When fitted, the timer will be 
made available for operation. 

The Interrupter cannot be 
enabled or disabled using the 
setting Tool. 

Interrupter timer Interrupter timer 
disabled enabled 

When the timer option is available 
an additional series of settings can 
be accessed by pressing their key 

NOTE: If the timer option is not 
available pressing thej key will not 
access to settings. 

Pressj key to display interrupter 
timer set up displays. 

39 

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]. 
Pressokey to display [JC]. 

IPPosition in Valve Closing. 
:Stroke for Timer to Start 

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

[IF] 

[01] 499] 

[EF- 

valve closed, 
= percentage open 

valve open 

Timer set to start pulsing when 
closing valve reaches 25% open 

PRESS THEE 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 [ ji ] 
Valve closed position. 

Press key to display [JO]. 
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Position in Valve Opening 
,Stroke for Timer to Stop 

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

[ II ] = Valve Closed 
[00'499] = Percentage Open 
[SE] = Valve Open 

0 

0000 

Timer set to stop pulsing 
when opening valve 
reaches 25% open 

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

If the timing is not required in the 
opening stroke select [JO] to [ II ]. 

PressIkey to display [JN]. 

IIP 'ContaCtogOn' Time 

Using the + or- key select the 

actuator run period in the range 

1 - 99 seconds. 

Actuator run period 
set for 5 seconds 

PRESS THE4-1KEY 

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

Press the*key to display [JF]. 

IF' Contactor 'Off' Time 

40 

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

Actuator OFF period 
set for 25 seconds 

PRESS THEM KEY 

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

IPExample 

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. 
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.a Folomatic Option fitted AND 
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. 

licgl Setting Tool 
Control [Or] 

The default setting for Setting Tool 
control is [OF]. 
To enable Tool control press 
the + or- key to select [On]. 
PRESS THE0AKEY 
The displayed option will flash 
indicating that it has been set. 

With the red control selector in 
Local, Setting Tool control keys are 
active (Refer to page 14). 

:nu in 

0000 

0 

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. 

41 

CPT Current Position 
Transmitter [01] 

Setting instructions for 
actuators including a CPT 
providing 4-20 mA analog 
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) 20 
mA 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 re-commissioned. 

(Refer to 9.4 Folomatic (131] 

page 32) 
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9.9 Inhibit Operationir-. 
After Loss [OS] 

The default setting for this option 
is enabled [On]. This ensures that 
the actuator cannot be operated 
electrically if the position sensing 
circuits have not been updated 
after manual operation during a 
combined power failure and low 
battery condition - a black out. 

This feature may be disabled by 
using the + or- key so that [OF] 
appears in the lower part of the 
display. If the feature is disabled it 
is important that the actuator is not 
manually operated during a power 
failure if the battery is low. Manual 
operation can be prevented by 
locking the actuator hand/auto 
lever in the auto position. 

PRESS THE*1KEY 
The displayed option will flash 
indicating that it has been set. 

DefiiiItTOPTOhs 
fdipld2landlAl 

' All IQ actuator functions are configured before dispatch to a set of Rotork 

standard (default) settings. If requested, alternatives specified with the 

order will be used. When site commissioning using the setting tool takes 

place, entered settings overwrite the Rotork defaults and these "Current" 

settings are used by the actuator for operation along with the remaining 

unadjusted defaults. 

Should difficulty be encountered during commissioning the default settings 

can be re-instated, returning the actuator configuration to its original 

manufactured state. Site commissioning must then begin again. 

There are two levels of Default. 

01 Rotork standard or Customers specified settings. 

D2 Rotork basic test settings. 

D3 Rotork only 

NOTE: 01 will return the torque values to their default settings. The set 

limit positions are not changed. 

D2 will reset the limit positions to 25 turns apart, the actuator being at the 

50% position. The set torque values are not changed. 

The functions associated with the Folomatic and Pakscan options are not 

altered by reinstating the defaults.The Interrupter timer option is 

unaffected by the D1 default but the D2 default will disable the option. 

Subsequent reinstating of D1 will re enable the timer but it will require all 

its functions resetting. 

42 
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following table indicates the Rotork Standard DI and D2 default 
actuator function settings. The Current settings used in operation will be 
those as set using setting tool. 

NOTE: The DI default settings shown below are those used by Rotork 
when no alternative has been specified. On re-installing defaults all listed 
functions and their settings must be checked and if necessary adjusted to 
suit site operating conditions. Rotork reserve the right to modify default 
settings without notice. 

PRIMARY FUNCTION 

Cl 

C2 

C3 

tC 

tO 

LC 

LO 

N/A 

Close direction 

Close action 

Open action 

Close torque 

Open torque 

Close limit position 

Open limit position 

Current position 

Close Colour 

Clockwise 

Limit 

Limit 

40% 

40% 

As set 

As set 

As indicated 

Green 

D2 

Clockwise 

Limit 

Limit 

As set 

As set 

25 turns from open 

25 turns from close 

Position = 50% 

Green 

43 

SECONDARY FUNCTIONS D2 

rl Si Close N/O Close N/O 

r2 S2 Open N/O Open N/O 

r3 S3 Close N/C Close N/C 

r4 S4 Open N/C Open N/C 

Al ESD ON ON 

A2 ESD direction Close Close 

A3 ESD on Make contact Make contact 
A4 Thermo-stat bypass ON ON 

A5 Local maintain ON ON 

A6/7 2-wire priority Close Close 

A8 Interlock facility Off Off 

OF Option Folomatic menu as fitted Off 

OP Option Pakscan menu as fitted Off 

OJ Option Int. Timer menu as fitted Off 

Or I-R Control Off Off 

01 C P T (close) 4 MA 4 MA 

Os Power loss inhibit ON ON 
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To reinstate D1 settings, with [di] displayed: 

PRESS THE 4IKEY 

The setting bars will flash indicating the D1 defaults have been reinstated. 

To reinstate D2 settings, with [d2] displayed: 

PRESS THE4-1KEY 

The setting bars will flash indicating the D2 defaults have been reinstated. 

The Default settings for the listed Actuator functions are subject to change 
by Rotork and as such cannot be regarded as comprehensive. 

If the D1 or D2 defaults are reinstated using the default option, the 
current settings must be checked and adjusted using the Setting Tool 
to suit site operating conditions. 

D1 Displayed D2 Displayed 

44 

Maintenance, Monitoring 
and Troubleshooting N. 

Maintenance 
Every Rotork actuator has been 
fully tested before despatch 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. 

Routine maintenance should 
include the following: 

Check actuator to valve fixing 
bolts for tightness. 
Ensure valve stems and drive 
nuts are clean and properly 
lubricated. 
If the motorised valve is rarely 
operated, a routine operating 
schedule should be set up. 
Replace actuator battery every 
5 years. 

The Actuator Battery 
The battery supports the actuator 
position updating circuits and the 
position (LCD) display when the 
main power supply is turned off. 
It ensures the current position is 
updated and displayed when 
manual operation takes place with 
the main power turned off. 
The battery is not required to 
support the EEPROM memory. 
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ique circuit has been 
porated into the battery 

hs, ction of the 10, effectively 
reducing the overall drain and 
significantly increasing the battery 
life. 
Tests show for a "typical" actuator, a 
battery life of 7 years can be 
expected. 
Allowing for a conservative 
margin, Rotork recommend that 
the battery should be replaced 
every 5 years. 

Battery level status indication is 
available as a standard feature 
(Refer to Help screens -10.1 page 46 and 
S contacts Section 9.2 page 28). 

Battery Replacement 
Proceed as follows: 
The actuator battery is located in a 
separately sealed compartment on 
the main electrical control module 
cover, to the left of the control 
selector knobs. If the actuator is 
located in a hazardous area a "hot 

Stpermit must be obtained 
s the actuator can be removed 

to.a non hazardous location. 

It is recommended that the Battery 
is replaced with the mains power 
turned ON. 

For actuators shipped before 1998 
with the optional Data-Logger fitted 
it is essential that battery 
replacement is undertaken with 
main power on, otherwise logged 
data will be lost. Alternatively, 
Logged Data can be downloaded 
and stored using the Rotork 
Communicator (Refer to Publication 
El 72E for information). 

For actuators shipped after 1997 
the battery can be changed with 
the main power on or off. 

* Undo the 4 caphead screws in 
the battery box cover and 
remove battery. 
Used batteries should be 
disposed of in accordance with 
the relevant regulations. 

* Fit replacement battery: 
For CENELEC Actuator 
enclosures use a Duracell 
Procell MN 1604 9 volt 6LR61 
Alkaline battery ONLY. 

45 

For Watertight (WT)- FM - CSA 
actuator enclosures Rotork 
recommend the use of an Ultracell 
Lithium U9VL 9 volt battery as it 
has a long shelf life but any 
equivalent may be used. 

* Replace battery box cover. 
Ensure cover '0' ring is in good 
condition and correctly fitted. 

* Reset Limit Closed and Limit 
Open positions. 

(Refer to section 8 Commissioning 
Primary Functions LC and LO page 24) 

Oil 
Unless specially ordered for 
extreme climatic conditions, Rotork 
actuators are despatched with 
gearcases filled with SAE 80EP oil 
- suitable for ambient temperatures 
ranging from -22 F/-308C to 
160 F/708C. 

IQ Actuators do not require regular 
oil changes. 

(Refer to Weights & measures 
section 11, page 54) 

Monitoring 
The IQ range of actuators are the 
worlds first to 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 easily be evaluated. Tight 
spots in valve travel can be 
pinpointed as well as gauging 
torque developed through stroke 
for Torque Value Setting (See pages 
22 , 23). 
Using the Setting Tool, the display 
can be set to indicate torque and 
position. 
With the actuator displaying current 
position and selected to local or 
stop. 

Press the 4 key 

The display will split, the top 
indicating the instantaneous 
torque, (% rated), the bottom 
indicating the measured position 
(% open). 
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: 9 

00 00 

Example shows 19% (of rated) 
torque at 50% open position. 
Display torque range: [00] - [99] % 
of rated in 1% increments. For 
values of torque above 99% the 
display will indicate [HI]. 
Display position range: 
[ it ] valve closed 
[00] - [99] % open 
[as] valve open 
For a stationary actuator the 
display will capture the last 
measured value. 

To keep the torque + position 
display active press+or -keys. 
The display will remain active for 
approximately 5 minutes from the 
last key operation. 

Troubleshooting 
The 10 range of actuators are the 

worlds 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 On, the actuator 
display is not backlit. Position 
indicator lamp not illuminated. 
With mains power on, the actuators 
display should be backlit. 
(Refer to 3.3 - 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 & 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 3.3 - the Actuator Display.) 

46 

If the display is blank the actuator 
battery must be replaced and limit 
reset. 
(Refer to Section 10, Page 44 The 
Actuator Battery.) 

10.1 Help Displays 

With the actuator powered up and 
Local or Stop control selected, six 
help displays can be accessed 
using the Setting Tool. 
(Refer to Section 9 fig 30 page 26 for 
their location.) 

With remote selected press the I 
key. The help screens will be 
displayed. 

Each display 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 
turning "off". 

For troubleshooting, access Ulm, 

text: 41111, 

following Help displays and re 

H1- Factors inhibiting electrical 
operation and monitoring 
direction of movement. 

H2 - Monitor Local and Remote 
control inputs to the actuator. 

H3 - Monitor remote indication 
outputs derived by the 
actuator. 

H4 Monitor the actuators position 
sensing devices. 

H5 - Monitor the actuators battery 
status and position limit 
status. 

H6 - Torque Trip, Flux and mains 
power supply monitoring. 

Help screen bars marked I tare 
undefined and may be ON, OFF or 
flashing. 
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H-I Factors Inhibiting Electrical 
Operation and Monitoring 
Direction of Movement 

Hel 
Monitor 

Moving Relay 
Clockwise Energised 

Moving 
Anti 

Clockwise 

Thermo- I 
stat Trip 

Motor 
Running 

I Open 
Interlock 
Failed 

Torque Close 
Trip Interlock 

Failed 

Monitor Relay Energised 

Bar OFF= Monitor Relay de- 
energised 
The monitor relay having a 
changeover contact rated at 8 Amp 
240V AC, 30V DC, normally made 
between terminals 42 and 44 with 
its coil energised via the internal 

control circuit supply, will de- 
energise in the event of the any of 
the following: 

Loss of one or more of the power 
supply phases. 
Loss of control circuit supply. 
Actuator selected for local control. 
Local stop selected 
Motor thermo-stat tripped. 

Motor Running 

Bar ON = Actuator Motor running 
Combined with Running Anti- 
clockwise or Running clockwise. 

Open Interlock Failed 

Bar ON = Open interlock failed 
Unauthorised Open electrical 
operation can be prevented by 
interlocking the actuator (open) 
control with an external contact. 
If external interlocks are not 
required the interlock function must 
be selected OFF. 
(Refer to Section 9 (,48) page 31) 

Close Interlock Failed 

Bar ON = Close interlock Failed 
Unauthorised Close electrical 
operation can be prevented by 
interlocking the actuators (close) 
control with an external contact. 
If external interlocks are not 
required the interlock function must 
be selected OFF. 
(Refer to Section 9 (A81 page 31) 

Torque Trip 

Bar ON = Torque Trip 
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 
Overtorque 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 
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maintained control signal. 
To "delatch" the actuator it must be 
reversed. For actuator torque 
adjustment (Refer to section 8. (ICJ 
and ft0] pages 22 & 23). 

Thermo-stat Tripped 

Bar ON =Thermo-stat tripped 
The actuator motor is protected by 
a thermo-stat. 
Should the motor get too hot the 
thermo-stat will trip and the 
actuator stops. On cooling the 
thermo-stat automatically resets, 
enabling operation. See the 
actuator nameplate for Motor 
rating. 

Moving Anti-clockwise 

Bar ON = The motor is turning in 
an Anti-clockwise direction. 

Moving Clockwise 

Bar ON = The motor is turning in a 
Clockwise direction. 

NOTE: When motor drive is 

engaged, clockwise rotation will 

result in the actuator output moving 
Clockwise. 

48 

H2 Monitor Local and 
Remote Control Inputs to 
the Actuator 

H2 
Remote ESD 
Maintain Signal 

Not Present Not Present 

Remote 
Not 

Selected 

Local 
Not 

Selected 

I Local 
Close 

Not Present 

IRemote 
Close 

Not Present 

Local Open Remote Open 
Not Not 

Present Present 

ESD Signal Not Present 

Bar ON = ESD signal NOT 
PRESENT 

Bar OFF = ESD signal PRESENT. 
When applied an Emergency Shut 
Down signal will override any 
existing local or remote control 
signal, causing the actuator to 

respond in the way selected for, 

ESD. An ESD signal will not 11111/ 

override actuator selected to stop/ 
on its red selector knob. 
(Refer to Section 9- Al, A2, A3 & A4 
pages 29 & 30) 
The actuator will not respond to 
any local/remote control signal 
while an ESD signal is maintained. 

Local Close Not Present 
Bar ON = Local Close SIGNAL 
NOT PRESENT. 

Bar OFF= Local Close signal 
PRESENT. 

Remote Close Not Present 
Bar ON = Remote Close signal 
NOT PRESENT. 

Bar OFF = Remote Close signal 
PRESENT. 

Remote Open Not Present 
Bar ON = Remote Open signal 
NOT PRESENT. 

Bar OFF= Remote Open signal. 
PRESENT. 
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N = Local Open signal NOT 
Open Not Present 

PRESENT. 
Bar OFF= Local Open signal 
PRESENT. 

Local Not Selected 
Bar ON = Local Control NOT 
SELECTED. 
Bar OFF= Local Control 
SELECTED. 

Remote Not Selected 
Bar ON = Remote Control NOT 
SELECTED. 
Bar OFF= Remote Control 
SELECTED. 
NOTE: When Remote is selected 
the actuator display will return to 
Position Mode. 
Remote Maintain Not Present 
Bar ON = Remote Maintain 
Signal NOT PRESENT 
(and/or Remote Stop ACTIVE) 
B _QFF= Remote Maintain 

(PRESENT 
r to Actuator Circuit Diagram - 

Remote Control Circuits) 

H3 Monitor Remote Indication 
Outputs Derived by the 
Actuator 

H3 
Battery 
Relay S Contact 4 

IS Contact 3 

IS Contact 2 

S Contact 1 

Switch Contacts Si, S2, S3, S4 

Bar ON = S contact is CLOSE 
CIRCUIT. 

Bar OFF = S contact is OPEN 
CIRCUIT. 

Bar indication is real time and 
reactive. 
(Refer to Section 9 [rl] page 28 for 
configuration of "S" contacts) 

49 

Battery Relay 
Indicates contact status of optional 
Battery Alarm Relay. 

Bar ON = contact is CLOSE 
CIRCUIT 

Bar OFF= contact is OPEN 
CIRCUIT 

For a Low battery condition the 
relay contact will respond in a way 
dependent on whether it was 
configured to be N/C or N/O (Refer 
to actuator circuit diagram). 

H4 Monitor the Actuators 
Position Sensing Devices 

Mains 
Su(31y 

H4 
I 

IWake-up 
Sensor 

IPosition 
Sensor B 

Position 
Sensor A 

Wake Up Sensor 

The wake up sensor is used to 
"wake up" the position sensing 
circuit when manual operation 
starts with mains power off. This 
ultimately reduces the drain on 
the actuator battery. Correct 
operation of the sensor is indicated 
by the Bar being ON (and OFF) 24 
times per output revolution. When 
the motor is running, ON and OFF 
bit duration should be equal. 
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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. 

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. 

For the two sensors; Wake Up, A 
and B, correct operation is 
indicated by the following truth 
tables: 

With manual operation selected and turning the actuator in the indicated 

direction, starting with all sensor Bars OFF; 

-CLOCKWISE -)o- 30° 
0 1 1 0 0 Sensor B 

Sensor A 0 0 1 1 0 
30°-4-ANTICLOCKWISE- 

When hand winding the actuator the bit duration will not be equal. 

Mains Supply OK 

Bar ON = Mains Supply OK 

Bar OFF = Mains supply Fault: 
Incoming phase supply to actuator terminal 3 missing. 

50 

H5 Moniter the Actuators 
Battery Status and Posi 
Limit Status 

H5 

Actuator I 
Limit 
Close 

IBattery 
Low 

Actuator Battery 
Limit Discharged 
Open 

Battery Low 

Bar ON = Battery Level Low 

Bar OFF = Battery Level OK 
Bar ON when the battery is low 
but still able to supportthe 
necessary actuator functions. 
The battery should be replaced 
the earliest opportunity. 
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Om Discharged 

8ar ON = Battery Discharged: 

ON when the battery is no longer 
able to support actuator functions. 
The battery must be replaced and 
Limit Positions reset. 

Actuator Limit Open 
Bar ON when the set Open limit 
position is reached. 
(Refer to Section 8 (LO] page 24) 

Actuator Limit Close 
Bar ON when the set Close limit 
position is reached. 
(Refer to Section 8 (LC) page 24) 

H6 Torque Trip, Flux & Mains 
Power Supply Monitoring 

H6 
Feedback r2) 
No Flux 

('1) 

Torque 
Trip 

Phase 
Sequence 

D , 
. sm.= (.3) 

Phase 
Sequence C 

(*4) 

Phase sequence C and D: 
Bit ON = 1 

C D 
0 0 = Apply to Rotork. 

0 1 = Positive phase rotation 
sequence. 

1 0 = Negative phase 
rotation sequence. 

1 1. = Phase lost. 

51 

Torque Trip 

Bar ON =Torqued off: 
Actuator stopped by torque 
limitation. 
(See also H1, "Torque Trip') 

No Flux Feedback 

Bar ON - No flux Feedback. 
The actuators motor flux is 
measured as part of the torque 
sensing circuits calculation of 
torque. 
No flux feedback indicates a fault 
to the flux sensing circuit or a 
failure of the motor contactor to 
operate. 
The actuator will not run. 

1010 DC Only 

*1 Torque Sensor Failure 

*2 Temperature Sensor 
Failure 

*4 

0 0 

1 0 

0 1 

1 1 

(1 = Bar on) 

Apply to Rotork 

Motor Over 
Temperature 

Normal Operation 

Apply to Rotork 
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H, Aidomatic Se ItTest and 
Diagnosis (ASTD) 

On power up the actuator 
automatically tests its vital 
operational circuits and memory 
devices to ensure correct 
operation. 
In the unlikely event of a device 
problem the IQ diagnoses the 
cause and will automatically 
present this information in the form 
of Help Screen 7 Alarm display. 
Electrical operation can be 
inhibited to prevent possible 
damage to the actuator and valve. 
The problem can then be 
accurately investigated and 
corrected by maintenance 
personnel. 

ASTD is carried out every time 

mains power is applied and only in 

the event of a problem will H7 

Alarm be displayed. 
Help Screen 7 therefore cannot be 

accessed using the Setting Tool. 

52 

After circuits and communication 
are checked, ASTD tests for the 
following conditions: 

Actuator Position Error - the 
actuator current position is in 

error 

" Black Out - the actuator was 
subjected to a combined mains 
supply and actuator battery 
supply failure (Refer to The 

Actuator Battery p44) 

* Actuator configuration Error - the 
actuator configuration (settings) 
are in error. 

Should any one (or combination) of 
these tests fail Operation will be 
inhibited ", and an alarm displayed: 
the display lamps will flash and the 
appropriate H7 display will indicate 
the cause by using a number 
between 1 and 7. 

Remote indication of inhibited 
operation will be indicated by the 
monitor relay. 

NOTE: Operation will be inhitilika 
standard. Whether a combineW A./ 
mains and battery supply failure 
will inhibit operation is determined 
by the setting of OS (Refer to 9.9 
Inhibit Operation After Power 
Loss p42). 

The following table interprets all 
combinations of H7 alarm displays: 

H7 - 1 = Configuration error alarm 
H7 - 2 = Position error alarm 
H7 - 3 = Config error + Position 

error alarms 
H7 - 4 = Supply black out alarm 
H7 - 5 = Supply Black Out + 

configuration error 
alarms 

H7 - 6 = Supply Black Out + 
Position error alarms 

H7 - 7 = Config error + position 
error + Supply Black Out 
alarms 
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edial Actions 
TP:si.tion Error Alarm: The 

actuator detects an error in its 
recorded position. 
1. Using the setting tool enter the 

setting procedure. 
2. Enter the correct password. 

(Refer to section 7, p15) 
3. Reset Limit Closed and Limit 

Open. 
(Refer to LC & LO, p24) 

4. With LC or LO screens 
displayed, select remote control 
using the Red selector. 

Black Out Alarm: The actuator 
was subjected to a combined 
mains supply and actuator battery 
supply failure with Power Loss 
Inhibit (OS) selected ON. 
(Refer to the Actuator Battery p44 and 
Inhibit Operation after Power Loss (OS) 
p42) 

1. Replace the the actuator battery. 
efer to p44) 

sing the setting tool enter the 
setting procedure. 

3. Enter the correct password. 
(Refer to section 7, p15) 

4. Reset Limit Closed and Limit 
Open. (Refer to LC & LO p24) 

5. With LC or LO screens 
displayed, select remote control 
using the Red selector. 

Configuration Error Alarm 
The actuator detects an error in its 
set up. 

To Override Alarm 
1. Using the setting tool enter the 

setting procedure. 
2. Enter the correct password. 

(Refer to section 7, p15) 
3. Check all primary and secondary 

actuator function settings. 
(Refer to sections 8, p17 
and 9, p27) 

4. With any actuator function 
screen displayed, select remote 
control using the Red selector. 

5. Power down the actuator and 
then power it back up. 

6. Operate the actuator over the full 
valve stroke and monitor its 
performance. 

53 

Carry out the above remedial 
actions for the alarm as indicated 
by the displayed H7 number. 
Operation should then become 
available and the H7 alarm display 
cancelled. 

NOTE: That both during and after 
an H7 alarm display, help Screens 
1-6 are available for diagnosis. 

If any of the remedial actions are 
unsuccessful, contact your nearest 
Rotork representative. 
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Weights and Measures 

Oil Actuator Size 
Unless specially ordered for 107 extreme climatic conditions, Rotork 
actuators are despatched with IQ10 
gearcases filled with SAE 80EP oil 

1011 suitable for ambient temperatures 
ranging from -228F/-308C to IQ12 
1608F/708C. 

IQ13 
NOTE: Excludes second stage 

1014 gearbox if fitted. 

Food grade lubricating oil is I016 
available as an alternative, contact IQ18 
Rotork. 

1020 

IQ25 

IQ30 

1Q35 

IQ40 

1070 

1090 

IQ95 

Nett Weight 

27 kg 

30 kg 

27 kg 

30 kg 

27 kg 

46 kg 

46 kg 

30 kg 

46 kg 

46 kg 

69 kg 

69 kg 

127 kg 

197 kg 

203 kg 

203 kg 

54 

Oil Capacity 

0.3L 

0.3L 

0.3L 

0.3L 

0.3L 

0.95L 

0.95L 

0.3L 

0.95L 

0.95L 

1.1L 

1.1L 

4.0L 

5.0L 

5.0L 

5.0L 
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If your Rotork actuator has been 
correctly installed and sealed, it will 
give years of trouble-free service. 

jrou require technical 
nce or spares, Rotork 

girFrantees 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. 

Major Service Centres 

AUSTRALIA 
Rotork Australia Pty Ltd 
P.O. Box 189W 
Ballarat West 
Victoria 3350 
AUSTRALIA 
telephone (03 53) 381566 
fax (03 53) 381570 

CANADA 
Rotork Controls (Canada) Ltd 
#1-2, 5650 Tomken Road 
Mississauga 
Ontario L4W 4P1 
CANADA 
telephone (905) 602 5665 
fax (905) 602 5669 

Rotork Controls (Canada) Ltd 
#9, 820 - 28th Street NE 
Calgary 
Al.- 

r 1 

A 
le ep one (403) 569 9455 
fix(403) 569 9414 

CHINA (North & Central) 
Rotork Controls Beijing Office 
Room 1507.1508 
15th Floor, Block B, Lucky Tower 
No. 3 Dong San Huan Bei Lu 
Chao Yang District, Beijing 100027 
PEOPLES REPUBLIC OF CHINA 
telephone (10) 64621617(64611166 
fax (10) 64620713 

FRANCE 
Rotork Motorisation SA 
Urbaparc 3 
75 rue Rateau 
93127 La Courneuve CEDEX 
FRANCE 
telephone (01) 43 11 15 50 
fax (01) 48 35 42 54 

GERMANY 
Rotork Controls (Deutschland) 
GmbH 
Postfach 648 
40706 Hilden 
GERMANY 
telephone (02103) 54098 
fax (02103) 54090 

INDIA 
Rotork Controls (India) Limited 
28 -B Ambattur Industrial Estate 
(North) 
Chennai - 600 098 
INDIA 
telephone (044) 6258494/6257107 
fax (044) 6257108 

ITALY 
Rotork Controls (Italia) S.R.L. 
Via De Vecchi 19 
20090 Assago (MI) 
ITALY 
telephone (02) 45703300 
fax (02) 45703301 

JAPAN 
Shimadzu Corporation 
1-3 Kanda-Nishikicho 
1-Chome 
Chiyoda-Ku 
Tokyo 101 
JAPAN 
telephone (03) 3219 5740 
fax (03) 3219 5557 

Shimadzu Corporation 
Industrial Machinery Div. Rotork 
Group 
25 Saiin-Oiwakecho 
Ukyo-Ku 
Kyoto 615-0035 
JAPAN 
telephone (75) 3140083 
fax (75) 3113931 

KOREA (SOUTH) 
Rotork Controls (Korea) Co. Ltd 
2nd Floor, Daekyong Building 
839-15 Yoksam-Dong 
Kangnam-Ku 
Seoul 
KOREA 
telephone (02) 565 4803 
fax (02) 565 4802 

MALAYSIA 
Rotork (Malaysia) Sdn Bhd 
No. 45, Jalan U1/30, Seksyen U1 
Hicom-Glenmarie Industrial Park 
40000 Shah Alam 
Selangor Darul Ehsan 
Malaysia 
telephone (03) 5193093 
fax (03) 5193098 

NETHERLANDS 
Rotork BV 
Postbus 3597 
3003 AN Rotterdam 
THE NETHERLANDS 
telephone (010) 414 6911 
fax (010) 414 4750 

SAUDI ARABIA 
Rotork Arabia Limited 
P.O. Box 2756 
Dammam 31461 
SAUDI ARABIA 
telephone (03) 833 0702/1090/1661 
fax (03) 833 9369 

SINGAPORE 
Rotork Controls (Singapore) Pte Ltd 
426 Tagore Industrial Avenue 
Singapore 787808 
SINGAPORE 
telephone 4571233 
fax 4576011 

SOUTH AFRICA 
Rotork Africa (Pty) Ltd 
P.O. Box 178 
Edenvale 1610 
SOUTH AFRICA 
telephone (11) 453 9741 
fax (11) 453 9841 

SPAIN 
Rotork Controls (Espana) S.L. 
Ctra. Barrika-Sopelana 9 

48620 Barrika-Vizcaya 
SPAIN 
telephone (94) 676 6011 
fax (94) 676 6018 

U.K. 
Rotork Controls Ltd 
Bath 
BA1 3J0 
ENGLAND 
telephone (01225) 733200 
fax (01225) 333467 

UNITED STATES OF AMERICA 
Rotork Controls Inc 
Suite 368 
6776 Southwest Freeway 
Houston 
Texas 77074 
U.S.A. 
telephone (713) 7825888 
fax (713) 7828524 

Rotork Controls Inc 
19 Jet View Drive 
Rochester 
NY 14624 - 4903 
U.S.A. 
telephone (716) 3281550 
fax (716) 3285848 

Rotork Controls Inc 
Fluid Power Division 
19 Jet View Drive 
Rochester 
NY 14624.4903 
U.S.A. 
telephone (716) 3281550 
fax (716) 3285599 

VENEZUELA & N. ANTILLES 
Rotork-Controls de Venezuela S.A. 
Calle Las Escuelas #15 ' 

Urb. Campo Alegre 
Caracas 1060 
VENEZUELA 
telephone (02) 2653536/2656412 
fax (149) 250822 
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Minor Service Centres 

ARGENTINA 
Meta lart 
3 de Febrero 1848 
Torre B - 3 er. Piso 
Buenos Aires 1428 
ARGENTINA 
telephone (01) 7555560 
fax (01) 7555560 

AUSTRALIA 
Rotork Australia Pty Ltd 
591 Junction Road 
Kara lee 
Queensland 4306 
AUSTRALIA 
telephone (07) 32946139 
fax (07) 32946082 

Pipeline Actuation & Controls 
40 Bowen Street 
P.O. Box 1152 
Kardinya 
Perth W.A. 6163 
AUSTRALIA 
telephone (08) 9314 1827 
fax (08) 9314 1837 

Rotork Australia Pty Ltd 
Unit 2/380 West Botany Street 
Rockdale 
New South Wales 2216 
AUSTRALIA 
telephone (02) 9 567 2735 
fax (02) 9 567 2739 

AUSTRIA 
DiplIng. Helmut Kilches KEG 
Erlenstrasse 4 
A-4481 Asten 
AUSTRIA 
telephone 7224 66008 
fax 7224 66008 

BAHRAIN 
Aeradio Technical Services W.L.L. 
P.O. Box 26803 
Mina Salman Industrial Area 
STATE OF BAHRAIN 
telephone 727790 
fax 727811 

BELGIUM 
N.V. Prodim S.A. 
Rue G. Van Laethem straat, 67 
B-1140 
Brussels 
BELGIUM 
telephone (02) 7263300 
fax (02) 7263633 

BOLIVIA 
Imp & Rep Rene Urquidi 
P.O. Box 1945 
Federico Suazo 1598, Oficina 82 
La Paz 
BOLIVIA 
telephone (2) 314422 
fax (2) 318220 

BRAZIL 
FLUXO Servicios de Petro leo, Ltda. 
Sao Paulo 
BRAZIL 
telephone (11) 816 1235 
fax (11) 211 4380 

FLUXO Servicios de PetrAleo, Ltda. 
Rio De Janeiro. 
BRAZIL 
telephone (21) 280 7048 
fax (21) 560 2606 

FLUX() Servicios de PetrAleo, Ltda. 
Rua Diodesiano Barreto, 6 - Chame 
40-150 Salvador, Bahia 
BRAZIL 
telephone (71) 235 6588 
fax (71) 235 3299 

BRUNEI 
CNETS Company (B) Sdn Bhd 
Room 4D, 2nd Floor 
Bangunan Maju 
Lot 308, Jalan Bunga Raya 
Kuala Be lait, 6027 
BRUNEI DARUSSALAM 
telephone (3) 336122 
fax (3) 336142 

CANADA 
Rotork Controls (Canada) Ltd 
#209, 25 Richmond Street 
New Westminster, B.C. V3L 5P9 
CANADA 
telephone (604) 526 9948 
fax (604) 526 9986 

Rotork Controls (Canada) Ltd 
7800 Blvd. Metropolitan Est., #208 
Anjou, Quebec 
H1K 1A1 
CANADA 
telephone (514) 355 3003 
fax (514) 355 0024 

CARIBBEAN (Puerto Rico) 
Micro Tech Systems & Controls, Inc. 
Av. Martinez Nadar, Edit El Fenix 
Piso 1, Guaynabo, San Juan, 
PR00969 
P.O. Box 10678, San Juan, PR10678 
PUERTO RICO 
telephone (787) 273 6450 
fax (787) 273 6451 

CHILE 
INECO Ltda. 
Roman Diaz 33 
Providencia 
Santiago 
CHILE 
telephone (2) 2351243 
fax (2) 2351357 

CHINA 
Rotork Controls 
Shanghai Office 
Room 1105, Suite C, Orient Intl 
Building 
85 Lou Shan Guan Road 
Shanghai 200336 
PEOPLE'S REPUBLIC OF CHINA 
telephone (021) 62787680 
fax (021) 62787681 

China (South) 
Rotork Limited 
Unit 1502, 15th Floor 
Eastwood Centre 
5 Ah Kung Ngam Village Road 
Shaukeiwan 
Hong Kong 
telephone 2520 2390 
fax 2528 9746 

Rotork Ltd (Guangzhou Office) 
Rm. A505a, Nanfang Lee Kum Kee 
13-35 Pan Fu Road 
Guangzhou 
China 
telephone 20 81364181 
fax 20 81364177 

COLOMBIA 
Automatizacion Ltda 
Cra. 17 #88-27 Of-105 
Santafe de Bogota D.C. 
COLOMBIA 
telephone (1) 236 2209 
fax (1) 621 2561 

Automatizacion Lida 
Carrera. 44 #57 Sur-67 
Sabaneta 
Antioquia (P.O. Box 4242) 
(Medellin) 
COLOMBIA 
telephone (4) 288 62 62 
fax (4) 288 32 77 

COSTA RICA 
Equipos Industriales Omega 
P.O. Box 6346 
1000 San Jos 
COSTA RICA 
telephone 234 0920 
fax 225 3485 

CROATIA 
Dural Trade 
Mihanoviceva 20 
10000 ZAGREB 
CROATIA 
telephone (1) 4 577 217 
fax (1) 4 577 220 

CYPRUS 
Spyros Stavrinides Ltd 
P.O. Box 1283 
Nicosia 1505 
CYPRUS 
telephone (2) 434131/2,433719 
fax (2) 433416 

CZECH REPUBLIC 
Pokorny Spol s.r.o. 
Pod Sidlistem 1 

636 00 BRNO 
CZECH REPUBLIC 
telephone (5) 45321534 
fax (5) 45216240 

M IDn Et r aNte cAhRAKp s 
Ugandavej 111 
DK 2770 Kastrup 
DENMARK 
telephone 32531777 
fax 32530504 

ECUADOR 
Cadrai Cia Ltda 
Av. Amazonas No. 477 Of. 614 
Edificio Banco de Los Andes -- 
Apartado 6250 CC1 Quito 
ECUADOR 
telephone (2) 222 585 
fax (2) 569 950 
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EGYPT 
Pyramid Oilfield Supply Co. 
6A, Sakhawy St. 
(Ma chiet EI-Bakry) 

1341 

to . one (2) 2574830/2573456 
fax (2) 2575695 

FINLAND 
Fluidcontrol Oy 
PL 107 
00701 HELSINKI 
Harkkoraudantie 10 
FINLAND 
telephone (09) 3743399 
fax (09) 3743590 

GREECE 
Melco Ltd 
RO.B. 66069 
GR - 155 10 Ho largos 
Athens 
GREECE 
telephone (1) 6549433 
fax (1) 6517810 

HUNGARY 
Galatea Plus Kft. 
Istvan Kiraly Krt.24 
H-6000 Kecskemet 
HUNGARY 
telephone (76) 495932 
fax (76) 495936 

INDIA 
Rotork Controls (India) Limited 
Shantiniketan 
Suite Number 6, Second Floor 
8 Cameo Street 
Calcutta - 700 017 
INDIA 

(033) 242 3406 
f 242 3472 

Rotork Controls (India) Limited 
606, Suneja Towers II 
District Centre 
Janakpuri 
New Delhi - 110 058 
INDIA 
telephone (011) 5616305 
fax (011) 5502840 

Rotork Controls (India) Limited 
304 Shrikant Chambers, Third Floor 
Sion-Trombay Road 
Chembur 
Mumbai - 400 071 
INDIA 
telephone (022) 5584578 
fax (022) 5584540 

Rotork Controls (India) Limited 
153 Industrial Suburb, 2nd Stage 
Yeshwanthpur ' 

Bangalore - 560 022 
INDIA 
telephone (80) 8395576 
fax (80) 8391601 

INDONESIA 
P.T. Rengganis Duta Utama 
JI. Taman Empu Sendok, Senopati 
No. 30 
Kebayoran Baru, Jakarta Selatan 
12110 
INDONESIA 
telephone (21) 5736175 
fax (21) 527 6902 

Rotork Controls (Singapore) Pte Ltd 
Indonesia Office 
Jalan Kedoya Raya No. 27 D 
Jakarta Beret 11520 
INDONESIA 
telephone (21) 5806764 
fax (21) 5812623 

IRELAND (NORTHERN) 
Peg ler & Louden Ltd 
Unit 9 
Fortwilliam Industrial Park 
Dargan Crescent 
Belfast BT3 9JP 
N. IRELAND 
telephone (01232) 779222 
fax (01232) 773727 

IRELAND (SOUTHERN) 
Peg ler & Louden Ireland Ltd 
T21, Stillorgan Industrial Park 
Stillorgan 
Co. Dublin 
IRELAND 
telephone (1) 2952182 
fax (1) 2953713 

JORDAN 
Technical Company for Oil & Power 
Services W.L.L. 
P.O. Box 830537 
Amman 11183 
JORDAN 
telephone (6) 819982 
fax (6) 825818 

Technical Company for Oil & Power 
Services W.L.L. 
Bayader Wadi AI Seer 
Bashitti Commercial Center Apt. No. 9 
Amman 
JORDAN 

KUWAIT 
United Engineering, Industrial & 
Trading Establishment 
P.O. Box 12036 
71651 Shamiah 
KUWAIT 
telephone 2434160 
fax 2412485 

LATVIA 
RINO 
36 Ganibu Dambis 
Riga LV-1005 
LATVIA 
telephone (02) 381718 
fax (02) 382223 

LITHUANIA 
UAB AGAVA 
Gedimino 47 
3000 Kaunas 
LITHUANIA 
telephone (07) 202410 
fax (07) 207414 

MALAYSIA 
Dacing Oilfield Supplies (M) Sdn 

Bhd 
Lot 3070, Morsjaya Commercial 
Centre 
98000 MIRI 
Sarawak 
MALAYSIA 
telephone (85) 410079 
fax (85) 419484 

MEXICO 
Rotork Servo-Controles 
de Mexico SA de CV 
Adolfo Prieto 1149 
Apartado Postal 44/982 
MEXICO 12DF 
MEXICO 
telephone (5) 5592959 
ax (5) 5751092 

NEW ZEALAND 
Streat Control Agencies Ltd 
3 Burdale Street 
(P.O. Box 8269) 
Riccarton 
Christchurch 
NEW ZEALAND 
telephone (3) 3482809 
fax (3) 3480126 

Streat Control Agencies Ltd 
P.O. Box 38 777 
15 Marine Parade 
Petone, Lower Hutt 
Wellington 
NEW ZEALAND 
telephone (4) 576 0032 
fax (4) 568 5279 

Streat Control Agencies Ltd 
4 Edinburgh Street 
(P.O. Box 13-720) 
Onehunga 
Auckland 
NEW ZEALAND 
telephone (9) 6344369 
fax (9) 6344370 

NIGERIA 
Cakasa (Nig) Co Ltd 
96 Palm Avenue 
P 0 Box 871 
Mushin 
Lagos 
NIGERIA 
telephone (1) 4522955 
fax (1) 4522887 
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NORWAY 
Scana I.O.S. Desco as 
P.O. Box 403 
N-1473 Skarer 
NORWAY 
telephone 67 906120 
fax 67 906472 

Scana I.O.S. Desco as 
P.O. Box 43 
N-5363 Aagotnes 
NORWAY 
telephone (56) 312900 
fax (56) 312910 

Scana I.O.S. Desco as 
Dusavlkbasen 
Postboks 5017 
4004 Stavanger 
NORWAY 
telephone (51) 835600 
fax (51) 835650 

OMAN 
Gulf Petrochemical Services & 
Trading LLC 
Post Box 1633 
Muscat 
Postal Code 114 
SULTANATE OF OMAN 
telephone 601438 
fax 699446 

PAKISTAN 
ESCON (Private) Ltd 
115-C, Shahrah-e-lran 
Clifton 5 
Karachi 75600 
PAKISTAN 
telephone (21) 5861509/5861510 
fax (21) 5874674 

PERU 
Autinsa 
Garcilazo de la Vega 1494, Piso 6 
Lima 1 

PERU 
telephone (14) 335921 
fax (14) 481591 

PHILIPPINES 
Radium Engineering Supplies Inc. 
1756 Dimasalang Street 
Sampaloc 
Manila 
PHILIPPINES 
telephone (2) 7312610/7326125 
fax (2) 7312610 

POLAND 
Lech Engineering 
25 Mickiewicza Street 
05-820 Piastow (Warsaw) 
POLAND 
telephone (22) 723 1770 
fax (22) 723 1780 

PORTUGAL 
Luis G. Cidade de Almeida 
Rua Carlos Reis, 227 -Cobra 
P-2750 Cascais 
PORTUGAL 
telephone (1) 486 43 25 
fax (1) 483 57 17 

QATAR 
Petrotec 
AAB (Toyota) Tower 
8th Floor, West Wing 
Airport Road 
Doha 
QATAR 
telephone 419603 
fax 419604 

ROMANIA 
Techno Plus Ltd 
5 B.P. Hasdeu Str. 
2000 PLOIESTI 
ROMANIA 
telephone (44) 114664/114187 
fax (44) 114664 manual 

RUSSIA 
Rotork Controls Ltd (Moscow Office) 
103918 MOSCOW 
Ulitsa Ogareva 5 (Room 413) 
RUSSIA 
telephone (503) 2349125 
fax (503) 2349125 

SWEDEN 
Alnab Valves-Instruments 
S-435 86 Partille 
SWEDEN 
telephone (53) 342060 
fax (53) 342301 

SYRIA 
AI-Khouja Company 
Al-Khouja Building 
P.O. Box 395 
Horns 
SYRIA 
telephone (31) 230 289 
fax (31) 237 867 

TAIWAN 
Jer Diing Corporation 
No. 19-11, Lane 60 
Kuangfu North Road 
Taipei 
TAIWAN, ROC 
telephone (2) 2577-1717 
fax (2) 2577-5588 

THAILAND 
Rotork Thailand Ltd 
No. 46/14-16 Soi Sukhumvit 36 
Sukhumvit Road 
Prakanong, Klongtoey 
Bangkok 10110 
THAILAND 
telephone (02) 2593918/2593919 
fax (02) 2593920 

TRINIDAD 
Trinidad Valve & Fitting Co. Ltd. 
P.O. Box 166 
105 Pointe-A-Pierre Road 
San Fernando 
Trinidad 
WEST INDIES 
telephone 6524889/6523422 
fax 6522651 

TURKEY 
OMAS Ltd 
Sinan Ercan Cad. 
Erdemir Erenkoy Sit. 
1 Blok Kat 11 D.32 
Kozyatagi, Istanbul 
TURKEY 
telephone (216) 3857449/3599087 
fax (216) 3025712 

UNITED ARAB EMIRATES 
Universal Computers Company 
P.O. Box 4399 
Abu Dhabi 
UAE 
telephone (2) 325111 
fax (2) 211934 
telex 24458 

UNITED STATES OF AMERICA 
Rotork Controls Inc 
P.O. Box 330 
Plainfield 
Illinois 60544 -0330 
U.S.A. 
telephone (815) 436 1710 
fax (815) 436 1789 

VENEZUELA & N. ANTILLES 
Rotork-Controls de Venezuela S.A. 
Calle 69, 8 - 85, Qta. Lucile 
Maracaibo 
Estado de Zulia 
VENEZUELA 
telephone (061) 979216/96 
fax (061) 979216 

VIETNAM 
TDNC Company Limited 
90C Vo TN Sau Road, Dist 1 

No Chi Minh 
S R VIETNAM 
telephone (08) 820 3174 
fax (08) 820 3176 

YEMEN 
Safir Services Ltd 
Al Oasir Street - House no. 32 
P.O. Box 1108 - Sana'a 
REPUBLIC OF YEMEN 
telephone (1) 272988/272956 
fax (1) 271890/274148 
telex 2203 HSA YE 
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As we are continually developing our 
products, the design of Rotork 
actuators is subject to cillt 
without notice. The name Rotork 

IJ registered trade mark. 
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NEW 600,600 
MIDHEIGHT 
LANDING 

EXHAUST AIR 
CHIMNEY 

SPINDLE SUPPORT 

3000 KNIFE 
GATE VALVE 

NIL ENSUE ALL HOLES 
ARE MADE AIR TIGHT WITH 
GASKETS. ETC, TO PREVENT 
GAS EXITING FROM WET 
WELL BELOW. 

NEW ON 800 HOPE 
(CLASS 3.2) DUCTING 
TO REPLACE EXISTING 
DUCTWORK. 
INSTALLATION AND 
SUPPORTS TO MATCH 
EXISTING. 

SWITCHBOARD 

NEW ON 65 CORED 
HOLES REQUIRED FOR 
NEW VEGA PROBE 

.1 

SWITCHBOARD 1600 
CLEAR 

NEW S/S. 
LADDER 

NEW 305 
THICK R.C. 

INFILL WALL 

NEW 600x600 
MIDHEIGHT 
LANDING - DN 600 INLET 

(WEMBLEY 
PARK SEWER) PEW S/S. 

LADDER 
ON 900 INLET 
(NORMAN CREEK 
SEWER) 

NEW ELECTRICALLY 
ACTIVATED VALVE 
ACTUATOR TO BE 
SUPOT IED - , 

BY HERS ..)K 

SWITCH 
ROOM 

340 

SWITCH 
ROOM NEW VALVE 

ACTUATOR 

TUBE EXTENSION UNDER 
ACTUATOR TO BE GROUTED INTO 
CORED HOLES AFTER INSTALLATION 

EXISTING 64 RSJ MONORAIL 
TO BE REPLACED BY OTHERS 

RL 5.709 
EXISTING 
VACTOR 
PIPE 

BLOWER 
ROOM 

9 N°. NEW BRACKETS 
AT 3000 CRS. TO 
SUPPORT DUCTING OFF 
ROOF. REFER DETAILS 
SHEET N °. 

NEW ON 690 HOPE 
(CLASS 92) EXTRACTOR 
FAN DUCTING 

NEW ON 630 
EXTRACTOR 
FAN DUCTING 

NEW STAINLESS 
STEEL SPINDLE 
SUPPORTS- 
REFER DETAIL 
SHEET N°. 2 

NEW VACTOR PIPE CONNECTOR 
REFER DETAIL THIS SHEET. 

RL 2.050 
GL 2.800 

W 
EXIST NG 
EXTRACTOR 
FAN 

NEW ON 630 HOPE 
(CLASS 92) 
EXTRACTOR 
FAN DUCTING 

NEW BRACKET TO SUPPORT 
DUCTING AT FLOOR OPENING. 
REFER DETAIL SHEET N°. 5 

NEW BRACKET TO SUPPORT 
DUCTING AT FLOOR OPENDE. 
REFER DETAIL SHEET M. 5 

EXISTING EXTRACTOR 
FAN DUCTING TO BE 
REMOVED 

NEW BRACKET TO SUPPORT 
DUCTING OFF WALL 
REFER DETAIL SHEET W. 5 

NEW BRACKET TO SUPPORT 
DUCTING AT WALL OPENDEL 
REFER DETAIL SHEET N. 5 

NEW S/S 
SPINDLE 
SUPPORTS- 
REFER TO 
DETAILS 
SHEET N°. 2 

NEW SUPPORT BEAMS. 
REFER DETAILS 
SHEET N°.4 NEW S/S. 

LADDER 

NEW SUPPORT 
BEAMS. 
REFER DETAILS 
SHEET N °.2 

NEW BRACKET TO SUPPORT 
DUCTING OFF WALL 
REFER DETAIL SHEET N°. 5 NEW ON 630 

EXTRACTOR 
FAN DUCTING 

ktr 

NEW BRACKET TO SUPPORT 
DUCTING AT WALL OPENING. 
REFER DETAIL SHEET N°. 5 

EXTENDED 

WA 

2 N°. DN 400 
x 750 LELHEFE 
(CLASS. 3.2) 
DUCT BRANCHES 

R1-3.250 

DN 900 INLET 
(NORMAN CREEK 
SEWER) 

U/S 
WELL 

D/S 
WELL 

Cm 

NEW 600x600 
MIDHEIGHT 
LANDING. 
REFER DETAILS 
SHEET N°.4 

NEW ON 30 
SPOOL PIECE 
REFER DETAIL 
SHEET N °. 2 

3000 GRADE 316 
S/S. KNIFE GATE 
VALVE AND SPINDLE 
TO BE SUPPLIED 
BY OTHERS. 

NEW S/S. 
LADDER. REFER 

,'.. BCC STD. DWG. 
3018/4000 

NEW S/S. 
LADDER. 

2 N° 
. 

ON 500 x 750 LB. 
HOPE 9.2) 
DUCT BRANCHES 

DRY 
WELL 

SECTIONAL PLAN 

NEW 305 TIMEX RL. INFILL 
WALL EXTENDED TO SOFFIT 
OF FLOOR SLAB TO SEPARATE. 
WET WELLS. 
REFER DETAIL SHEET Pe. 9 

EXISTING FLOORING 
AND FRAMEWORK ' 

TO BE REPLACED. 
--REFER DETAILS 

SHEET N°.4 

DN 600 INLET 
(WEMBLEY PARK 
SEWER) 

NEW 305 THICK 
INFILL WALL 

RL -3.250 

EXISTING LADDER 
TO BE REMOVED 

NEW SPINDLE 
SUPPORTS 

RL-3.130 

EXISTING FLOORING 
AND FRAMEWORK 
TO BE REPLACED 

NEW SUCTION HOSE ADAPTOR 
FOR "KAISER' JET RODDER 
WITH TABLE 'D' FLANGE. 

:;42m:11;;U:W.:1441114 
SCALE 160 

NEW DN32 AIR LINE WITH 
'INGERSOLL-RAND" TYPE 
ON25 CONNECTOR 

CUT 450 SO. HOLE IN 
SLAB FOR INSTALLATION 
OF VACTOR PIPE. 
CLOSE OPENING WITH 
FRESH CONCRETE AFTER 
PIPES INSTALLED. 

500 0 500 1000 1500 2000 2500 

I I I I 

SCALE OF MILLIMETRES 
1 50 

EXISTING 
LADDER TO 
BE REMOVED 

RL -6:950 

NEW 600x600 
MIDHEIGHT 
LANDING. 
REFER DETAILS 
SHEET N°.4 

EXISTING 
DN 500 
PIPEWORK 

& -6 839 C 

- - - 

NEW 600x600 
MIDHEIGHT 
LANDING 

STUB FLANGE AND 8/3 
BACKING PLATE TO 
TABLE 'D'. 

4. 
RL -6.950 10 STYROPOW 

OR SIMILAR AROUND 
VACTOR PIPE 

DATE 

CFECTOR OF 
PO. & pa 

EXISTING DN SOO AB 
SUCTION PIPEWORK 

IL -11 210 

EXISTING DN 500 ABS 
SUCTION PIPEWORK 

NEW ON160 MOPE 
CLASS 12 VACTOR PIPE 
FIXED TO WALL WITH 
HOPE BRACKETS AT 1500 CRS 

NEW ON32 MOPE CLASS 12 
AIR LINE FIXED TO VACTOR 
PIPE WITH S/S. TIES. 

yl 

3000 KNIFE 
GATE VALVE 

111 -8.460 

411111r 

340 

VACTOR PIPE 
INSTALLATION 

SCALE 11O R.Kaal DEC'98 

EXISTG. DN 630 PE STACK 
TO BE REPLACED, WITH 
ON 800 HDPE DEC'98 

MAY'99 

NEW 915 THICK 
R.C. INFILL WALL 

EXISTING 'ABB' AXIAL 
FLOW FAN MODEL TR30 
'MOTOR = 4kW 
SPEED - 1490 rp 
BLADE ANGLE = 

570K001 

-11,21Q 
NEW 915 THICK 

INFILL WALL 
REFER DETAIL 
SHEET N°. 3 

EXISTING ON 500 
SUCTION PIPEWORK 

1371' 
NEW ON 630 HOPE 
EXTRACTOR FAN 
DUCTING 

,-- NEW DN 630 HOPE 
EXTRACTOR FAN 
DUCTING 

WET WELL 
ELEVATION 

SECTION 
SCALE 1.50 

NOTE 
VERIFY ALL DIMENSIONS 
AND LEVELS ON SITE PRIOR 
TO CONSTRUCTION. 

NORMAN CREEK SEWER 
OVERFLOW ABATEMENT 
CASWELL ST. PUMP STATION 

WET WELL MODIFICATIONS 
GENERAL ARRANGEMENT 

SHADING INDICATES 
NEW WORK UNDER 
THIS CONTRACT 

WET WELL VENTILATION 
SYSTEM SCHEMATIC 
NOT TO SCALE 

! 

In nl r T I . I 

5 0 10 20 30 40 50 ' 60 70 90 100 110 120 130 140 150 160 

DATUM 

DRAWN3 NP 

486/5/7-0K001 
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R W B 
1 

110VAC 

CONTROL SUPPLY 
CA 

CC-1 10A 

ZS. 
(S1) 

1 

MCB 

AUX 

MCB 

400A 

NEUTRAL 
240N 

240F1 CI 
CUBICLE COOLING 

FANS 
X 

CC-2 \ 2A.. 

0 

2 

110V 

OV 

GF2 

GF1 

GROUND 

FAULT TRIP 

UNIT 

FUJI MCAII-GFD-2 

CN 
CONTROL 

NEUTRAL 

VFD PUMP PROT'N RELAY 
FAULTS CLEAR 

11 PPR 

(3°CT Wer °(i2 

LOCAL 
EMERGENCY CONTROL 

20 
OPp 

21 
ISOLATOR 

I 

LL: 

2 R1 98 R1 

I 

MOUE 
WE 

SELECTOR 
NORMAL EMERGENCY 

MANUAL 
START 

I I 40 so 

AC 

REACTOR 

(FUTURE/ 

REF DWG. 

486/517-0X012 

NEUTRAL 

2 
2 11 

P1 
Si Si 

240N ill 240N PALADIN kW TRANSDUCER 
TYPE 256 TWHW 

Cl 
31 

01 

COMMON 

CONTROL 

NEUTRAL 

IN PLC 

99 

START MODE 
SELECTOR 

AUTO MANUAL 

32 I 

T° 
I I 

CLOSE 
I I 

65 
CONTACTOR 

2i)e_oill 

0/) 00001 o 01) 1 1 II 

jo 33 oll 70 

(u) 

P2 S2 

315 16 Z. 

1 - PP1 -KW- 

PP1-KW+ 

LI L2 L3 

VARIABLE 
FREQUENCY 

DRIVE 

GFI GF2 

GROUND 

FAULT 
TRIP 

13 
313 

MANUAL 

SPEED 

CONTROL 

POTENTIOMETER 

TO RTU 

,111( REF DWG-- 

486/5/7-01021 30 

LOCAL 
STOP 97 

CONT. AT 
VSD 

INTERFACE 

0 

LOCAL 

10001 
k/1 

\ 1 
T1S9) 

AILAAUTO AV BLE 
10002 

RI 

- 

TO001JN - - READY 

01) 

12 
312 

311 

ci % 
P1 

311 

3C1 

PLC 

ANALOGUE 

OUTPUT 

SLOT 8 

+ T 5 SPEED 

3 CONTROL 

7 AUTO MAN 
I 

AUT 
ALIT 0-0 I 

0 
I I 

CM 
THR 

Y 

FUJI 

FRN 200 P7-4 

11 
DEF.0 

13 
AQ0001 

DC 

REACTOR 
RST 

RST RR RESET RELAY 

FWD C1 
FWD 

CM 
CM 

Qj 

(1) 

210kW C113 

SUBMERSIBLE \ / 
PUMP, FLYGT 

03311.6326160/ 

0-400A 

O 

REMOTE 

KEYPAD/ 
DISPLAY 

(MOUNTED ON 

MCC CUBICLE 

DOOR/ 

NOTE: MIN NORMAL OPERATION THE VFD WILL 
RAMP TO A STOP TO PREVENT WATER HAMMER. THIS 
IS ALSO THE CASE WITH THE LOCAL STOP. THE 

EMERGENCY STOP WILL STOP THE DRIVE IMMEDIATELY. 

121 EMERGENCY MODE SELECTOR TO BE MOUNTED 

WITHIN CUBICLE 

FULL LOAD CURRENT 

365A 
LOCATED IN MCC PLC INPUT 

* LOCATED IN FIELD 

% MCC TERMINAL 
PLC OUTPUT 
RELAY 

)111k CONTROL PANEL TERMINAL 
TERMINAL IN FIELD . 

(1) TERMINAL NUMBER 

10 WIRE NUMBER 

12/93 

7/03 

LYUt 

AS 0,61RUCTED. 

MARL 
AS BAT. 
AS IN IESTED. 

PH 

ISSUED FOR IBM UN 

DR ECTOR OF 

P.D. & P.S. 

ENGINEER 
IN CHARGE 

DATE 

DATE 

NAME 

CK 

DRAWN W.M. 
SUPEFMSPIG 
ENGINEER 

R.P.E_Q. NO. DATE 

DUE 

12/92 

12/92 

5/99 

JOB FILE 

MAD FILE 570K011 SHEET SQE Al 

SURVEY No. 

Ilrisbone OXSUIMYED 

A B I C D 

REID BOOK 

fimn 
WdterAV Itimg 

F-A 
AK DATUM 

E 

C1 

RESET 
85 

20 

11 

LOCAL 
STOP 

(W) 10004 

UMP PROTECT1 

'Si 
) ° 

118%0LTig Y 

TS6) 

HEALTHY - 
10006 

VF DRIVE 

MiG10007 

DRIVE 
RUNNING 

HRM 

-4 

10 CONTROL POWER_ 

TR 

AVAILABLE - 
10008 

R 

REFLUX VALVE 
PROXIMITY SWITCH 

CONTACT CLOSED WHEN 

VALVE CLOSED / 

CONTINUED ON DRAWING 
406/S/7-0W012 

SUPERCEDES DRAWING No:- 486/7/7-JF-2C2153E REVISION A 

(TS91) 

86 

/Si \ 
\T10) 

BUTTON - 
10009 

RESET 

REFLUX VALVE 
PROXIMITY 

0 
SYATCH 

1001 

PROJECT 

CASWELL STREET 
SEWAGE PUMPING STATION SP11 

TITLE 

SEWAGE PUMP PP1 
SCHEMATIC DIAGRAM 
SHEET 1 OF 2 

4 

110V 

NEUTRAL 

CN 

CONTACTOR 

RUN RELAY 

READY 

TO RUN 

IN AUTO 

RUNNING 

HOURS RUN METER 

RESET RELAY 

AS CONSTRUCTED 

Romp Taa ,0-41111Pli,e/t;,- TE oe0o 
CHECKED_ * 4 DATE,C21/4 

N' 1 OF 2 SHEETS 

DRAWING fr MEND. 

486 5 7-QK011 F 
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0 
CONTINUED FROM DRAWIN&- 
4136/5/7-QK011 

10 

BEARING 

RTD 

WINDING 

THERMISTORS 

WATER 

IN OIL 

SENSOR 

LOCATED IN MCC 

* LOCATED IN FIELD 

)11( MCC TERMINAL 

)111( CONTROL PANEL TERMINAL 

(1) TERMINAL NUMBER 

10 WIRE NUMBER 

5/99 
12/93 

AS =STRICTER 

REDRAWN 

PP1-230 

PP1-229 

PP1-228 

PP1-227 

155 Ce 

PP1-226 

PP1-218 

PP1-217 

230 

229 

228 

227 

226 

218 

.111' MCC TERMINAL 

)111, CONTROL PANEL TERMINAL 

+ TERMINAL IN FIELD 

**1- °DIRECTOR OF 
HL P.D. 91 PS. 

PLC INPUT 

PLC OUTPUT 
RELAY 

AS BELT. 

ISSUED FOR MEER. 

AS WOKS TESTED. 

AMENDMENT 

PH 

w 
ENGINEER 
IN CHARGE 

Nil SUPERVISING 

A 

INITIALS ENGINEER 

B 

PPR 

PUMP PROTECTION RELAY 
FLYGT TYPE CAS 

RR 

223 RESET RELAY 

30 
29 

28 
27 

26 

CHANNEL 

D 

CHANNEL 

18( ) 

CHANNEL 

A 

017(+) 

RESET 
23 

22 
222 

I 

CHI' 

CH'C' 

CH'A' 

24VAC 
POWER 

SUPPLY 

24VAC 

LED CLUSTER 

INDICATORS 

207 94 
6 

{ 5 

4 

202 
{ 2 

1 0- 

216 

14 214 

16 

BEARING 

OVERTEMP 

MOTOR 

OVER TEMP 

WATER IN Z\ 
MOTOR OIL 

10 

CN 

W DRIVE I - FAULT 
00009 

( ) 
I 

UMP. PROTECT1 
TRIP 

( ) 
I 

LO 
TRIP 

I 

00011 (n) 

L ___. ..._ SPARE 
LAMP 

00012 45) 

100 

CN 

a 

110/24VAC 
24VA L. 

TO CHART RECORDER 

CHANNEL 1 -PUMP 1 

142 

VF DRIVE 
FAULT 

PUMP PROTECTION 
TRIP 

LOW FLOW 

SPARE 
INDICATOR 

AS CONSTRUCTED 

PLOTTED DATE oe jo. 
CHECKED t CG S DATE c. 2209 

DATE NAME DATE JOB FILE 

Brisbane water i....zroasimaill 
%Mg 

PROJECT 

CASWELL STREET 
SEWAGE PUMPING STATION SP11 

TITLE 

SEWAGE PUMP PP1 
SCHEMATIC DIAGRAM 
SHEET 2 OF 2 

SCALE NTS 1r 2 OF 2 SHEETS 
DATE DESIGN CK 12/92 ACM FILE 5701(012 BET SDE Al 

DRAWN W.M. 12/92 SURVEY Na FED BOOK DRAWING N 
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MEND. 

RP.E.0. NO DATE 

4A- 
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MCB 

400A 

GROUND 

FAULT TRIP 

UNIT 

FUJI MCAII-GFD-2 

AC 

REACTOR 

(FUTURE) 

R W B 
CC-1 

(S1) 

10A 240F1 

V 

NEUTRAL 
240N 

CUBICLE COOLING 

FANS 

OV 

GF2 

GFI 

CN 
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2) INSTRUMENT SCREENS AND COMMON TERMINALS TO BE CONNECTED TO 
EARTH AT ONE POINT ONLY 

AS CONSTRUCTED. 

5/99 REAM 
11-REcroR OF It PD. 8: PS 

2Bk 

DATE 

6 H 9 
L 

CONTINUED BELOW 

FIT 200 
DESCRIPTOR! 

CORE TML FERRULE TML CORE 

L 1 F200-110 

F200-CN N 2 

FT200. IC. W 

FT200- IC- Bk 

...1_ OUTER SCN 

R CD1 

Y CD2 

SG SIGNAL GROUND 

DSI SCN 

W SIG1 WHITE COAX 

Bk SIG2 BLACK COAX 

DS2 SCN 

ABB MAGMASTER 

(MOUNTED ADJACENT TO MCC) 
MAGNETIC FLOW TRANSMITTER 
WITH DIGITAL RATE AND 

TOTALISER DISPLAYS SPAN 
0- 600.01 /SEC 

MCC -RTU -AI 
CONT. FROM ABOVE 

L 

FT200P 

F T2001 

10 PAIR OAS (PARTONT. ON DWG: - 486/5/7-W019 

DATE 

C 12AI.1 

B 1/03 
A 

AS BALL PH ENGINEER 

MED FOR CONSTRUCTION %I IN CHARGE 

ISSUED FOR TSAR IN SUPERASING 
ENT INTILos ENGINEER 

A I B f---dC'k--1 
DATE DESict4 CK 12/92 

DRAM W.M. 
RP.E.O. NO. DATE 

PT 

12/92 

Ne^ 
570K015 SHEET SSE Al 

FRO BOOK 

5/99 risbarte C 
AA DATUM 

F 

CORE TML FERRULE 

1 1 FT100-110 
2 2 FT100-CN 

W 101 FT100+ 
Bk 102 FT100- 

103 SCN 

1W 104 FTI 00/1 
1Bk 105 FT100- 

106 SCN 

CORE TML FERRULE 

3 3 FT200-110 
4 4 FT200-CN 

MCC 

6A 

CA CN 

NOTE (1) 
FT100+ 

FT100/1 

NOTE (2) 

110V AC CONTROL 

SUPPLY 

CA 

6A 

CN 

W 107 FT200+ 
Bk 108 FT200- 

109 SCN 4 
110 FT200/1 2W 

2Bk 111 FT200- 
112 SCN 

NOTE (1) 

CONTINUED ON DWG: - I 
486 /5 /7-0K019 

lI 

NOTE (2) 

I I 

V 

FT200+ 

FT200 /1 

5 

AR3001 

4 

6 
//30CIi\ 

PLC ANALOGUE 
CURRENT INPUT MODULE 

IC693ALG221 

PLC SLOT 7 

PLC ANALOGUE 

CURRENT INPUT MODULE 
IC693ALG221 

PLC SLOT 7 

NepRo 

00Q41 
"IeliTLE 

jEcT 

CASWELL STREET 
SEWAGE PUMPING STATION SP11 

SEWAGE PUMP 
DISCHARGE FLOWS 
LOOPS F-100 & F-300 

AS CONSTRUCTED 

SCALE 

CHECKED 

SCALE NTS 

DATE 08/00 
DATE,), 4. 
OF 1 SHEETS 

DRAWING pi' 

4865 /7-Q0 18 ( AMEND 
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SEWAGE PUMP PP3 

DISCHARGE FLOW 

FE300 

CD1 

CD2 

SG 

0SI 

SIG1 

SIG2 Bk 

DS2 

TELEMETRY REMOTE 

TERMINAL UNIT 

ANALOGUE INPUT 

CHANNEL 

- L-0 

9 -J 

6 I F300-S1 

CH.1 

FIELD 
J-BOX 

R 

r° 
IL 

SC 

r - DS2 

SIG2 

r 
I 6 
L _ 

FT300/1 3W 

SC 

DS1 

SIG1 

0/SC 

_J 

- 
6 

___1 

FT300-1 3W 

F300-S2 

r 

9 

FIT 300 
DESCRIPTOR/ 

CORE TML FERRULE TML CORE 

F300-110 L 1 

F300-CN N 2 

FT300. IC. W 

FT300- IC- Bk 

__L_ -= OUTER SCN 

R CDT 

Y CD2 

SG SIGNAL GROUND 

051 SCN 

WHITE W SIG1 COAX 

Bk SIG2 BLACK COAX 

DS2 SCN 

ABB MAGMASTER 

FT300P 

FT3001 

MAGNETIC FLOW TRANSMITTER 
WITH DIGITAL RATE AND 

TOTALISER DISPLAYS SPAN 
0-600.0 I/SEC 

(MOUNTED ADJACENT TO MCC) 

CONT. FROM DWG: - 486/5/7-OK018 

FT300- 3Bk 
FT300 

CONTINUED BELOW 

NOTES 

1) 4-20mA SIGNAL -VE CONNECTED TO EARTH VIA COMMON TERMINALS 
TO LIMIT COMMON MODE VOLTAGES. IE ALL LOOPS HAVE A COMMON 

REFERENCE POINT 

2) INSTRUMENT SCREENS AND COMMON TERMINALS TO BE CONNECTED TO 

EARTH AT ONE POINT ONLY 

3Bk MCC-RTU-AI 
10 PAIR OAS (PART) CONT. ON DWG:- 486/5/7-1:X020 

AS COISTRUCID/ 

REDRAW 
DIRECTOR OF 

& P.S. 
DATE 

DATE 

AS DM. PH 

ISSUED FOR CONSHR11C110/1 

EFIGNIEER 

IN CHARGE 
DATE DESIGN CK 12/92 

ISSUED FOR TDCER. 

A 

SLIPERVEING 
ENGINEER 

B 

FIP.FA. NO. DATE 
DRAIN W.N. 12/92 

CHECKED P1 5/99 

LOB FILE 

AC AD FILE 570K019 SHEET SIM Al 

SRO Na 

Brisbane CrtASURVEYED 

FED NOOK 

AR DANA/ 

E 

CORE TML 

110V AC CONTROL 

SUPPLY 

CONTINUED FROM DWG:- 
486/5/7-0K018 

At 
FERRULE 

5 5 FT300-110 
6 6 FT300-CN 

W 113 FT300-1- 

Bk 114 FT300- T 
115 SCN 

3W 116 FT300/1 
3Bk 117 FT300- 

118 SCN 

"V".PROJECT 

&Mane afL!imi: CASWELL STREET 
water )1~"weseiri: SEWAGE PUMPING STATION SP11 

F 

CA 

)IG 

6A 

PLC ANALOGUE 

CURRENT INPUT MODULE 

IC693ALG221 

PLC SLOT 7 

V 

CONTINUED ON DWG: - 
486/5/7 -0K020 

TITLE 

SEWAGE PUMP 
DISCHARGE FLOWS 
INSTRUMENT FLOWS F-300 

H I I 

AS CONSTRUCTED 

PLOTTED _- DATE OS/00 
CHECKED DATA PA° 

SCALE NTS tr 1 OF I SHEETS 

DRAWING N 

486 5 7-QK019 
J 

MEC 

E 

1 

3 

5 

6 

7 

8 
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VEGA 

D37H 

CAPACITIVE LEVEL 

SENSOR 

VEGA 

D37H 

CAPACITIVE LEVEL 

SENSOR 

WET WELL "A" 
LEVEL SIGNAL J.B. 

TELEMETRY REMOTE 

TERMINAL UNIT 
ANALOGUE INPUT 
CHANNEL 

CORE TML FERRULE TML CORE 

Br 1 1 W LT500A 

BI 2 2 Bk LT500 

Y 3 __i_ 

SCN ---!--- 

BREATHER CAPILLARY 
E25 OSCILLATOR 

L 

CH.4 

r- 

LT 500/2 
LT 500C 

4W 

CONT. FROM DWG:- 

486/5/7411019 

WET WELL "B" 
LEVEL SIGNAL J.B. 

TELEMETRY REMOTE 

TERMINAL UNIT 

ANALOGUE INPUT 
CHANNEL 

NOTE (1) 

REMOVE LINK ON PLC ANALOGUE INPUT 

A 

CH.11 

t__ 

CORE TML 

I 4Bk 
MCC -RTU -AI 

LE50011 

r 
T H I I I 

CORE TML FERRULE 

10 PAIR OAS 

CONT. ON DWG:- 

486/5/7-01(021 

FERRULE TML CORE 

Br 1 LT800A 1 W 

BI 2 Bk 2 LT800 

Y 3 _t_ -- _ 

SCN -4-- 

BREATHER CAPILLARY 
E25 OSCILLATOR 

LT 800/2 
LT 800C 

17W 

CONT. FROM DWG:- 

486/5/7-0K019 

_J 

I 17Bk 
MCC-RTU-DI 

LE80011 

CONTINUED FROM DWG:- 
486/5/7-QK019 

TO PLC 
24V DC 

+ - 
CORE 

W 119 LT500A 

Bk 120 LT500 

121 SCN 

122 LT500/1 

123 LT500/1 

124 LT500/2 4W 

125 SCN 

126 LT500C 4Bk 

CONTINUED ON DWG: - 
486/5/7 -0K021 

CONTINUED ON DWG: - 
486/5/1 -0K021 

CORE TML FERRULE 

1 

L_ 

20 PAIR OAS 

CONT. ON DWG: - 
486/5/7 -01(021 

ORECTOR OF 
PD. & PS. 

DATE NNE DATE 

64(24E01 
IN CHARGE 

DATE 

SUPERVISING 
DICKER 

RP.E.O. NO. DATE 

DESIGN 

DRAWN 

C 

CHECKED 

CK 

W.M. 

PT 

12/92 

12/92 

JOB RE 

ACID FILE 5701(020 MEET SUE 

SURVEY No. 

5/99 Odsbone SURVEYED 

FED BOOK 

AR DANN 

Al 

E 

CORE 

W 148 LT800A 

Bk 149 LT800 

150 SCN 

17W 151 LT800/2 
152 

17Bk 153 LT800/C 
154 

155 

156 

F 

CONTINUED ON DWG: - 
486/5/7 -0.K021 

MCC 

LT500 

LT500/1 

N 

1. 

14 

16 
/A10004\ 

PLC ANALOGUE 

CURRENT INPUT MODULE 

IC693ALG221 
PLC SLOT No7 

LT500/1 

L1500/2 

LT800 

LT800/2 

CONT. ON DWG:- 

486/5/7-0K021 

PROJECT 

CASWELL STREET 
SEWAGE PUMPING STATION SP11 

B I- 

TITLE 

WET WELL LEVEL 
INSTRUMENT LOOPS 

L1500 

MANN 

LPD350 

WET WELL LEVEL 

INDICATOR MTD IN 

FRONT OF PLC DOOR 

3 

5 
/A10005\ 

PLC ANALOGUE 

CURRENT INPUT MODULE 

IC693ALG221 

PLC RACK 1 SLOT No 1 

AS CONSTRUCTED 

PLOTTED 

CHECKED - 

SCALE NTS 

MMNW 

9 

DATE 000 
DATEcqe(e::<, 

tr 1 OF 1 WETS 

481/5/7-QK020 
AHEM 
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CONTINUED FROM DWG:- 
486/5/7-0K020 

SEWAGE PUMP PP1 

DIFFERENTIAL PRESSURE 
TRANSMITTER 

SPAN 0-??? kPa 
(0-??? METRES HEAD) 

SEWAGE PUMP PP2 
DIFFERENTIAL PRESSURE 
TRANSMITTER 

SPAN 0-??? kPa 
(0-??? METRES HEAD) 

SEWAGE PUMP PP3 

DIFFERENTIAL PRESSURE 

TRANSMITTER 

SPAN 0-??? kPa 
(0-??? METRES HEAD) 

PDT 

101 

PDT 

201 

PDT 

301 

PT101+ 
CORE TML FERRULE CORE 

PDT1011 127 
PT101 ? 5W 

128 PT101+ 

PT201+ 

-24VDC 
Bk 

5Bk 
129 PT101- 

L 130 

PDT2011 131 PT201- 
1 6W 

Bk 132 PT201+ 

P T301+ 

- 
-24VDC 

1 6Bk 
133 PT201- 

L _ _ 134 

PDT3011 W 135 
P T301 7W 

Bk 136 PT301+ 
-24VDC 

PUMP 1 kW 

REF DWGS:- 

486/5/7-QK011 

PUMP 2 kW 
REF DWGS:- 

486/5/7-0K013 

PUMP 3 kW 

REF DWGS 

486/5/7-0K015 

7Bk 
137 PT301- 

L 

& 022 

& 023 

& 024 

138 

8W 
139 PP1-KW+ 

8Bk 
140 PP1-KW- 

9W 
141 SCN 

142 PP2-KW+ 
9Bk 

143 PP2-KW- 

10W 
144 SCN 

145 PP3-KW+ 
10Bk 

146 PP3-KW- 
147 SCN 

CONTINUED FROM DWG:- 

486/5/7-0K020 

4 

1 

+24VDC 

+24VDC 

+24VDC 

MCC-RTU-Al 

10 PAIR 

CONTINUED FROM DWG:- 

486/5/7-0K020 

TELEMETRY REMOTE TERMINAL UNIT 

ANALOGUE INPUT TERMINALS 

CORE TML FERRULE 

5W PT101+ 

5Bk PT101- 

6W PT201+ 

69k PT201- 

7W PT301+ 

78k PT301- 

8W PP1-KW+ 

8Bk PP1 -KW- 

9 w PP2 -KW+ 
9Bk PP2-KW- 

10w PP3 -KW+ 
10Bk PP3-KW- 

AS CCNSTRUCTED. 

RETRO. 
AS EMT. 

B I/93 ISSUED FOR CONSTRUCTION 

A 12/12 ISSUED RR TOMER. 

NO. DATE AMENDMENT 

A 

Ia 
MI 
PH 

ml 

DIRECTOR OF 
PD. & PS. 

ENGINEER 
IN CHARGE 

DATE 

DATE 
OMR 

NNE 

CK 

Del 
12/92 

,I08 FRE 

ACID RE 5701(021 SHEET SIZE Al 

DRAWN 

IN SUPERVISING R.P.E0. NO. DATE 

INMALSAENONEER 

B 

W.M. 

OOHED 

C 

PT 

12/92 SURSEY No. 

5/99 krisbone CV.IFIVEYED 

D 

RE1D BOOK 

PROJECT 

CASWELL STREET 
SEWAGE PUMPING STATION SP11 

A.H. mum 

E F G 

TRUE 

DIFFERENTIAL PRESSURE 
AND PUMP kW 
INSTRUMENT LOOPS 

} CH.5 

1 CH.6 

1 CH.7 

} CH.8 

1 CH.9 

CH.10 

AS CONSTRUCTED 

PLATTED _ _ DATE de0w0 

CHECKED 

SCALE NTS 

DATE 6 7i/c) 

W 1 OF I SHEETS 

DRAWING N. 

486 5/7-QK021 
J 
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SEWAGE PUMP PP1 

PP1-10 

2 PP1-10 

3 PP1-11 

4 PP1-20 
5 PP1-30 
6 PP1-30 
7 PP1-50 

PP1 
8 PP1-60 MCC INTERNAL WIRING 

MODULE TO PLC 
9 PP1-70 TERMINALS 

10 PP1-97 
11 PP1-80 

12 PP1-85 

13 PP1-86 

14 PP1-100 

15 PP1-110 

16 PP1-120 

17 PP1-130 

18 PP1-21 PP1-C1 
2 

19 PP1-30 

20 PP1 -10' PP1-C4 
21 PP1-86 

22 CN 

23 PP1-141 PP1-05 
2 

24 PP1-142 
1W 

25 PP1-230 PP1-C2 
1Bk 

26 PP1-229 
2W 

27 PP1-228 
2Bk 

28 SP 
3W 

29 PP1-227 
3Bk 

30 PP1-226 
4W 

31 PP1-218 
48k 

32 PP1 -217 
33 SCN 

R 
MCC INTERNAL WIRING 34 PP1-3C1 TO VFD 

Bk Bk TO PLC 
35 PP1 -311 

36 SCN _J 
R A 

MCC INTERNAL WIRING 37 PP1-KW+ TO KW Bk 
TRANSDUCER 

TO RTG TERMINALS IN 
38 PP1-KW- PLC SECTION 

39 SCN _J REF DWG:- 486/5/7-QK021 

40 CA PP1-CA 
41 CN PP1-CN 

MCC INTERNAL WIRING 

43 240N PP1-240N 

DRECTOR OF DATE 

PD. & PS. 
NAME DATE 

DESEN CK 12/92 
PH ENGINEER DATE 

w IN MARX 
DRAIN %VAL . 12/92 

SUPERVISING ItP.E0. NO. DATE 

ENGINEER 5/99 

1W 

JOH ALE 

AC/1D FIE 570K022 

SURYEY Na 

ri3bane CWURVEYED 

A D 

SHEET SIZE Al 

FELD BOOK 

AK DATUM 

E 

L 

1Bk 

2W 

2Bk 

3W 

3Bk 

4W 

4Bk 

SIGNAL JUNCTION 

BOX 

PP1-C3 

'PROTECT 

Brisbane CASWELL STREET 

Waterje roll SEWAGE PUMPING STATION SP11 

TITLE 

SEWAGE PUMP 1 

TERMINATION DIAGRAM 

PP1 LOCAL 

CONTROL ISOLATOR 

PP1 REFLUX VALVE 
PROXIMITY SWITCH 

CHART RECORDER 

PP1 

MOTOR 

AS 

PLOTTED -- 
CHECKED 

SCALE NTS 

DRAWING N' 

486 5 

CO TRUCTED 

II 0,1_00 

DATE WhI52. 

N' I OF 1 SHEETS 

7-QK022 
J 

AHEM). 

F 

1 

3 

5 

6 

7 

8 
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AS OCNSMUCIED. 

REDRAW 

SEWAGE PUMP PP2 

PP2-10 
2 PP2-10 
3 PP2-11 

4 PP2-20 
5 PP2-30 
6 PP2-30 
7 PP2-50 

PP2 8 PP2-60 MCC INTERNAL WIRING 
MODULE TO PLC 

9 PP2-70 TERMINALS 

10 PP2-97 
11 PP2-80 
12 PP2-85 
13 PP2-86 
14 PP2-100 
15 PP2-110 

16 PP2-120 
17 PP2-130 

18 PP2-21 PP2-C1 
2 

19 PP2-30 
20 PP2 -10 PP2-C4 
21 PP2-86 
22 CN 

23 PP2-141 PP2-05 
2 

24 PP2-142 
1W 1W 25 PP2-230 PP2-C2 

18k 1Bk 26 PP2-229 
2W 2W 27 PP2-228 
28k 2Bk 28 SP 
3W 3W 

29 PP2-227 
3Bk 3Bk 30 PP2-226 
4W 4W 

31 PP2-218 
4Bk 4Bk 32 PP2-217 

33 SCN SIGNAL JUNCTION 

TO VFD 

R 
MCC INTERNAL WIRING BOX 34 PP2-3C1 

Bk TO PLC 
35 PP2-311 

36 SCN 

TO KW 

R 
MCC INTERNAL WIRING 37 PP2-KW+ 

Bk TO RTG TERMINALS IN 
38 PP2-KW- TRANSDUCER 

PLC SECTION 

39 SCN - J REF DWG:- 486/5/7-QK021 

40 CA PP2-CA 
41 CN PP2-CN 

MCC INTERNAL WIRING 
42 

43 240N PP2-240N 

AS BLE.T. 

AS I08 TESTED. 

IESle FOR GONSTRIXTION 

A 

AUL 

NIL 

PH 

IY 

IN 

DIRECTOR OF 
PD. k PS. 

ENGIN 
IN CHAEER RGE 

EER 
SUFERVE1NG 
DEFI 

B 

DATE NNE 

DATE 

Ft.P.E.O. NO. DATE 

DESIGN 

DRAWN 

CK 

CHECKED PT 

DATE 

12/92 

12/92 

5/99 

JOB FlIE 

ACRD FIE 

1 

_J 

5701023 SHEET SIZE Al 

SURVEY Na 

risbane SURVEYED 

FEW BOOK 

PP2-C3 

PROJECT 

CASWELL STREET 
SEWAGE PUMPING STATION SP11 

TITLE 

SEAWGE PUMP 2 
TERMINATION DIAGRAM 

PP2 LOCAL 

CONTROL ISOLATOR 

PP2 REFLUX VALVE 
PROXIMITY SWITCH 

CHART RECORDER 

PP2 
MOTOR 

AS CONSTRUCTED 

PLOTTED 

CHECKED 

SCALE NTS 

DRAWING H 

A.11. DADA 

D E G 

DATE 8,7a0 

DA/E02/42:Q 

r I OF I SHEETS 

486 5/7-QK023 
AMEND 
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SEWAGE PUMP PP3 

PP3-10 
2 PP3-10 
3 PP3-11 

4 PP3-20 
5 PP3-30 

PP3-30 
7 PP3-50 

PP3 
8 PP3-60 

MODULE 

9 PP3-70 TERMINALS 

10 PP3-97 
11 PP3-80 
12 PP3-85 
13 PP3-86 
14 PP3-100 
15 PP3-110 

16 PP3-120 
17 PP3-130 

18 PP3-21 
2 

19 PP3-30 
20 PP3-86 
21 PP3-10 
22 CN 

23 PP3-141 
2 

24 PP3-142 
1W 

25 PP3-230 
1Bk 

26 PP3-229 
2W 

27 PP3-228 
28k 

28 SP 
3W 

29 PP3-227 
38k 

30 PP3-226 
4W 

31 PP3-218 
48k 

32 PP3-217 
33 SCN 

34 PP3-3C1 TO VFD Bk 
35 PP3-311 

R n 
36 SCN 

37 PP3-KW-i- TO KW Bk 
TRANSDUCER 38 PP3-KW- 

39 SCN 

40 CA 

41 CN 

42 

43 240N 

A 

MCC INTERNAL WIRING 

TO PLC 

_ J 

PP3-C1 

PP3-C4 

PP3-05 

PP3-C2 

DIRECTOR OF DATE NAME DUI " "/ 
IL L PD. & P.S. 

PH ENGPIEER DATE DESIGN CK 12/92 
IN CHARGE 

DRAWN W.N. 12/92 
SUPERVISING RP.ECL NO. DATE 

ENGINEER CHECKED PT 5/99 MALS 

J 

PP3-CA 

PP3-CN 

MCC INTERNAL WIRING 

TO PLC 

MCC INTERNAL WIRING 

TO RTG TERMINALS IN 

PLC SECTION 

REF DWG:- 486/5/7-aK021 

PP3-240N 

.V:109 FILE 

ACRD FILE 

SUM? Na 

SURVEYED Hoban., 

MCC INTERNAL WIRING 

1W 

570K024 SHEET SIZE AI 

FIELD BOOK 

AR DATUM 

1Bk 

2W 

2Bk 

3W 

3Bk 

4W 
O 

4Bk 

SIGNAL JUNCTION 

BOX 

Brisbane am, 
Water_rja° 

PP3-C3 

VPROJECT 

CASWELL STREET 
SEWAGE PUMPING STATION SP11 

PP3 LOCAL 

CONTROL ISOLATOR 

PP3 REFLUX VALVE 
PROXIMITY SWITCH 

CHART RECORDER 

PP3 
MOTOR 

TITLE 

SEWAGE PUMP 3 
TERMINATION DIAGRAM 

111: 

PLOTTED 

CHECKED 

SCALE NTS 

DRAWING W 

AS CONSTRUCTED 

486/5/7 -QK024 
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MCB 

10A 

R W B 

C/14 100mA 

EARTH LEAKAGE 

0-10A 

DRY WELL 

SUMP PUMP 

4 kW 

LOCATED IN MCC 

* LOCATED IN FIELD 

)111' MCC TERMINAL 

sills CONTROL PANEL TERMINAL 

DI TERMINAL NUMBER 

10 WIRE NUMBER 

ILL 

CONTACTOR 

CI 

T.O.L. 

6.0 AMP 

FIELD 

ISOLATOR 

Mr RECTOR OF 
PD. & PS. 

NIL 

ENGINEER 
IN CHARGE 

PLC INPUT 

PLC OUTPUT 
RELAY 

NOTES 

1) SUMP PUMP STARTS AND STOPS 
AUTOMATICALLY ON LEVEL. 

2) AN EXTRA HIGH LEVEL WILL LOCK THE 
SEWAGE PUMPS OUT AND ALARM VIA RTU. 

3) ALL EXTERNAL CORES PREFIXED SU. 

LATE 

NNE 

DESIGN CK 

AIHNOMENT 

A 

V SUPEFMSPIG RP.E1). NO. DATE 
r____,,INI11A(S ENGINEER 

1 
B 

DRAWN W.M. 

CENECIQD PT 

C 

DOR 

12/V2 

12/92 

5/99 

I110VAC 
CONTROL SUPPLY 

CA 

)2A 

MCB 

AUX 

AUTO RESET EMERGENCY 

10 
TI 

20 
L. STOP 

21 

(NEW) 
LOCAL CONTROL 

ISOLATOR 
30 

LOCAL 

START 

LL 

C1 

START 

MODE SELECTOR 

AUTO MANUAL 

40 
01 10 

PUMP RUN RELAY 
PCR 

I I 

I I 

31 

1 

99 

ir 

COMMON 110V 

CONTROL 1 NEUTRAL 
NEUTRAL CN 

IN PLC 

99 

30 

Cl 
109 

110 

HRM 

PCR 
PUMP CONTROL RELAY 

REFERENCE 

CONTACTOR Cl 
CIRCUIT ABOVE 

MTR-3 

N 

CN 

SUMP PUMP 

CONTACTOR 

SUMP PUMP 

READY TO RUN 

SUMP PUMP 

RUNNING INDICATOR 

1-0 HOURS RUN 

METER 

MOTOR OVERLOAD 

FAULT INDICATOR 

H 

LO 

30 60 
19 

LOR 

LOCK OUT RELAY 

Brisbane Crb. SURVEYED 

MTR-3 

HI 

LO 

18 

570/(025 

D 

SHEET SIZE Al 

FIELD BOOK 

Alt WIN 

E 

LE600 

MULTITRODE LEVEL PROBE 

VI LONG 10 SENSORS 

20M CABLE. 

130 

,0.-. 

water411104- 
F 

N"PROJECT 'TITLE 

CASWELL STREET DRY WELL SUMP PUMP 
SEWAGE PUMPING STATION SP11 SCHEMATIC DIAGRAM 

486(5/7-QK025 

04) 

SUMP XHI 
VEL LOCKOUT -- - 

10040 
f4 

PLOTTED - 
CHECKED 

SCALE NTS 

DRAWING fr 

DRY WELL SUMP 

FLOODED STATION LOCKOUT 
(LIGHT ON PLC 
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